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1.0 INTRODUCTION

This Habitat Redtoration Inventory Summary Report summarizes efforts by the Casco Bay
Esuary Project (CBEP) to identify, evduate, and document potentid habitat restoration
opportunities in, and directly adjacent to, waterbodies in the lower portion of the Presumpscot
River Watershed in Maine (Figure 1). Specificdly, inventories were conducted aong the main
branch of the Presumpscot River, the Presumpscot River Estuary, and the mgor tributaries to the
Presumpscot River including Mill Brook, the East Branch of the Piscatagua, and the West
Branch of the Piscataqua.

This report presents the objectives of the project, the methods used in Ste identification and
evauation process, and provides a summary of the redtoration sites identified during this survey.
This report includes the following: Restoration Site Data Forms (Volume 11, Appendix A); a Lig
of Redoration Stes and Redtoration Site Summary Reports for dl dtes (Volume 11, Appendix
B); and additiond figures, including the location of redoration Stes on digita-orthoquads
(Volumell, Appendix C).

Preparation of this document was funded by the Casco Bay Estuary Project under the US
Environmental Protection Agency (USEPA) assstance agreement (# CE 9817051) to the
Universty of Southern Mane. The contents of this document do not necessarily reflect the
views and palicies of CBEP or the USEPA.

11 GOALSAND OBJECTIVESOF THE | NVENTORY

As pat of an effort to improve conditions of the nations degraded estuaries, Casco Bay was
identified by the USEPA in 1990 as an eduary of nationd significance, and the CBEP office was
edtablished in Portland, Maine, to coordinate and facilitate local efforts to research and improve
environmental conditions in Casco Bay. In 2002, the CBEP initiated a new Habitat Restoration
Program with the god of resoring notable habitats identified in the Casco Bay Plan (CBEP
1996), including degraded marine, eduarine, and freshwater habitats of Casco Bay and
aurrounding watersheds. The program is guided by a Project Team that includes representatives
of the Mane Depatment of Environmental Protection (MEDEP), Maine State Planning Office
(MESPO), Naturd Resources Conservation Service (NRCS), Maine Depatment of Marine
Fisheries (DMR), USEPA, U.S. Fish and Wildlife Services (USFWS) Gulf of Maine Project
(GOMP), and Friends of Casco Bay, among others.

The purpose of the Habitat Redtoration Program is to identify opportunities to restore habitat
within the Casco Bay Watershed and to provide restoration guidance and technica assstance,
and to hdp in identifying funding sources. Prior to this study, the Project Team had taken initid
deps towards identifying restoration opportunities, however, conclusons of initid efforts were
that very little was known regarding restoration needs in the watershed. The Committee quickly
recognized a lack of identified and well-described restoration needs and as a result, initiated the
Habitat Restoration Inventory (HRI) to develop a list of potentid gStes in the lower Presumpscot
River Watershed. The HRI was funded with a grant from the Gulf of Mane Council on the
Marine Environment/NOAA Habitat Restoration partnership.

Final Habitat | nventory Summary Report April 2005



Gorham

N,

15N
T,

North
Yarmouth .

Cape ;
Elizabeth
2, . Ny
SRR ¢
A S
7 R ’7
P ‘?a p//

Data provided by Maine Office of GIS

Project Location
|:| Presumpscot River Watershed

|:| Ponds, Lakes, & Rivers
===== Town Boundary
Interstate

Figure 1. Project Location Map
for Habitat Restoration
Inventory of the
Lower Presumpscot
River Watershed.

Prepared For: <" ° ; o
Cader 3.1j Ejlas.wj- Protect

HABTTAT PESTORMTION PROGREM:

Par 10 Revitalize Damaged Habitats

Prepared By: Date:

NEA| o405




The objectives of the HRI effort were to:

1. ldentify potentia restoration Stesin, and directly adjacent to, magjor waterbodies within
the lower portion of the Presumpscot River Watershed:;

2. Evauate and assign a score that represents the level of degradation to restoration sites
identified for objective 1; and,

3. Dissaminae information to interested parties.

12 BACKGROUND | NFORMATION ON THE PRESUMPSCOT WATERSHED

The Presumpscot River Watershed covers 205 sguare miles (131,200 acres) and includes the
Presumpscot River, which provides the largest source of freshwater input to Casco Bay (Friends
of the Presumpscot 2005). Waterbodies surveyed for this inventory were located within an
gpproximately 65 sguare-mile (41,600 acres) area in the lower portion of the Presumpscot River
Watershed and included the main branch of the Presumpscot River, the Presumpscot Estuary as
well as the mgor tributaries of Mill Brook, the West Branch of the Piscatagua (West Branch)
and the East Branch of the Piscatagua (East Branch). The inventory area is located within the
towns of Cumberland, Falmouth, Portland and Westbrook in Cumberland County, Maine.

The name "Presumpscot’, having its origin from locd native culture, means "many fals' or
"many rough places', and higoricdly, the Presumpscot River supported American shad (Alosa
sapidissima), Atlantic sdmon (Salmo salar), dewife (Alosa pseudoharengus), blueback herring
(Alosa aedtivalis), striped bass (Morone saxatilis), and brook trout (Salvelinus fontinalis)
(Friends of the Presumpscot 2005). However the Presumpscot and many of its associated
tributaries were degraded through years of human impacts, primarily from dams and pollution in
the form of direct resdentid wadte, agriculturd runoff, and untreated indudrid discharges from
the numerous textile, pulp, and paper mills found dong the river. Reports released in 1965 and
1966 declared that the conditions of the Presumpscot River were so severely degraded that the
river itsdf was “dead” and conditions were intolerable for nearby resdents (CBEP 1996).
Further, despite clean-up efforts through the 1970's as a result of the Clean Water Act, reports
rdeased in 1988 daed that toxic contaminants in Casco Bay hot spots, including the
Presumpscot River Estuary, rivaled the country’s worst urban harbors (CBEP 1996).

Water qudity in the Lower Presumpscot Watershed has improved sgnificantly since the 1970's
due to the dodng of mills improvements in environmentad regulaions to reduce
nutrient/pollution load in waterbodies, enforcement of regulations, and the efforts by many
interested organizations and individuals. However, the “hedth” of the watershed continues to be
threatened. The Presumpscot River and associated tributaries were listed on the USEPA’s 1998
List of Impared Waterbodies of Maine. The revised 2002 lising identified the East Branch of
the Piscatagua and Highland Lake (source water for Mill Brook) as impared (USEPA 2005).
Impairments include dissolved oxygen leves, aguatic life, bacteria, phosphorus and PCB’'s.  In
addition, in-stream habitats for many waterbodies in Maine continue to be impacted by dams.
Twenty-two (22) of the origind 27 miles of the man branch of the Presumpscot River aone
remain impounded by dams (PRMPSC 2003).
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Continued population increases in southern Maine, and the associated increases in development
and intensive land use, continue to thresten habitat qudity in the watershed. Most notable were
the direct loss of riparian habitat. Based on data from 1995, of the 108,756 acres of the lower
Presumpscot Watershed with available data, 40% is forested, 31% is developed, 16% is in
farmland, 9% is wetland or surface water, and 4% is open undeveloped (PRMPSC 2003). The
population of Maine increased by about 3.8% from 1990 to 2000 (US Census Bureau 2004) and
the population of Portland increased by 1.8% during this same period (ERSys 2005). Trends
such as these were expected to continue and the threats to waterbodies in the Presumpscot River
Watershed were likely to increase as aresult (CBEP 1996, PRMPSC 2003).
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20 METHODOLOGY

The Presumpscot HRI was designed to document specific locations of habitat degradation and
potentid threats to the environmenta quality of mgor waterbodies of the lower Presumpscot
River Watershed and to facilitate restoration of those stes. To accomplish this, the effort was
divided into three tasks 1) review background information to identify potential sStes, 2) conduct
fidd data collection and evauation of potentid dtes; and, 3) organize information from potentia
stes for dissemination to interested parties.

Potential Sites were defined as those with: 1) exigting conditions that were degraded enough to
warant restoration effort; and, 2) adequate potential for restoration. Examples of typicd
resoration dtes tha were documented include the following: Stes where forested buffers were
replaced by mowed lawns, golf courses, agriculturad aress, or impervious surfaces, aress of
concentrated runoff; ungable shoreline banks, impaired shordline vegetation; potential sources of
nutrient or pollution; and degraded in-stream habitat. All Stes were immediately adjacent to the
Presumpscot River Estuary, the Presumpscot River, or mgor tributaries to the river.

2.1 PRELIMINARY | DENTIFICATION OF POTENTIAL SITES

A review of exiging background information was conducted by the Project Team to lay the
groundwork for a focused fidd data collection effort. Sources included Return the Tides, the
Beginning with Habitat program, oil spill contingency Studies, summer 2003 DEP water qudity
work in the lower Presumpscot, A Diadromous Fish Survey of the Presumpscot River conducted
in 2003, DEP edgrass maps, Atlantic Sdmon Commisson habitat surveys, Maine Stream Team
and Presumpscot River Watch habitat and watershed surveys of Presumpscot tributaries, USFWS
habitat maps, Smelt Hill Environmental Restoration Study Falmouth, Maine, conducted by the
U.S. Army Corps of Engineers in 2002, ongoing Wedls Nationa EStuarine Research Reserve
work in Caxxo Bay's fringing marshes, Mane State Planing Office wetland functiond
asessment data, Maine Office of GIS naturd resource data, high resolution orthographic
photographs, and river corridor habitat maps and restoration opportunities presented in the Plan
for the Future of the Presumpscot River, 2003. In addition, the Project Team held numerous
meetings, and attended meetings of local conservation groups focused on the Presumpscot River
Watershed, to discuss potentia restoration opportunities.

The background review effort identified numerous sources of exising information and severd
ongoing efforts within the sub-watershed to document the physicd, chemicd and biologica
characterigtics of the waterbodies and riparian areas. However, each of these ongoing efforts had
a reatively specific focus (eg., documenting dte conditions relaive to geomorphologic factors,
anadromous fish habitat, recreationd opportunities, etc.), covered a rdatively limited area of
evauation within the lower Presumpscot River Watershed, or in some cases covered too broad of
an area of evduation, and thus few specific potentia restoration stes were identified.

2.2 FIELD DATA COLLECTION AND SITE EVALUATION

Due to the limited number of specific potentid Stes that were identified during the background
data review process, a full on-dte evauation of dl waterbodies in the inventory area was
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waranted. The overdl god of dte evaudions was to identify dStes, characterize the exiding
condition a each potentid dte, and to identify retoration opportunity, including an estimate of
codt, chalenges to restoration, and likely restoration options. One specific objective of the fied
evaduations was to collect enough information regarding specific Ste characterigtics to dlow for
the evaluation of Sites based on the level and types of degradation.

A two-person team of scientists conducted on-site fidd evduations of dl waterbodies.  Ninety-
eight (98) percent of dl surveys were completed between July and November 2005. One smadl
section in the West Branch was completed in February 2005. Approximately 34.6 miles of river,
sream, and estuarine waters were evauated, which included 8.1 miles of the Presumpscot River,
the entire 5.6 mile length of Mill Brook, the 5.6 mile length of the East Branch of the Piscatagua,
and the 89 mile length of the West Branch of the Piscataqua, as wel as 6.4 miles of the
Presumpscot Estuary as shown in Figure 2. Sampling events were scheduled to capture norma
average waterbody conditions by avoiding sampling during periods of drought or excessve
ranfdl. Teams had expertise in identifying habitat redtoration opportunities in anadromous fish
habitet, riverine restoration, coastal wetland redtoration, and tidd/intertida habitets and all
participants were experienced in the ecology of freshwater and coadtd systems, restoration
planning, data collection, GPS data collection, and QA/QC procedures. Table 1 provides a list of
key personnel who completed significant portions of HRI sampling.

Tablel. Key Personne

Name Title
David Santillo, Ph.D. Principal Ecologi<t, Professiond Wetland Scientist
Stacie Grove Senior Environmental Biologist
Jack Wu Associate Fisheries/Aquetics Ecologist
Sarah Haugh Asociate Environmental Scientist

FHed evaudions included a quditaive visud assessment of upland, wetland, and in-stream
habitats, identification of specific restoration options for each dte, photographic documentation
of dte conditions, and GPS data collection to record Ste location. GPS coordinates were taken at
goproximately the center of the linear distance of each Ste. In cases where a specific feature
within the ste needed to be documented, a GPS coordinate was recorded at the location of the
feature. Surveys were conducted usng various watercraft or while waking each linear mile of
waterbody and the perimeter of the estuary.

Feld team members evauated characterigtics within the waterbody, the shordine bank, and up
to 250 feet of the adjacent riparian and buffer areas to identify areas in need of restoration.
Surveys were extended beyond the 250-foot area when warranted. For example, if a problem was
encountered a the mouth of a smdl tributary that connected to one of the waterbodies included
in this survey, the field team evauated beyond the 250 feet to document potentia sources of the
degradation and to identify restoration opportunities.
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To dandardize the evauation process, the Project Team developed four fiddd data collection
formsthat indluded the following:

Form 1. Site Identification and Degradation Scoring;
Form 2. Conceptual Cogts,

Form 3. Potential Challenges; and,

Form 4: Supplementd Site Evauation.

Each form is discussed in detall below and copies of the data forms are provided in Volume |1,
Appendix A. This information was used to asss the Project Team in the evaduation of
restoration need and potentid at each Site.

Form 1. Siteldentification and Degradation Scoring

The Site Identification and Degradation Scoring form was developed to facilitate rapid
assessment and documentation of potential redtoration Stes. The primary purpose of this form
was to document the location and characterigtics of the dite, identify the sources or causes of the
degradation on dte, and to asign a degradation score that was indicative of the severity of
degradation found on the ste.  The form has three components: 1) generd Ste information, 2) a
checklis of 12 sources of degradation commonly associated with the riparian waterbodies
surveyed during this effort; and, 3) a list and scoring system for 14 degraded conditions that may
result from the sources of degradation. During reconnaissance of waterbodies, field teams
evauated the stream and associated riparian and buffer areas for presence of degradation
sources, in-fidd evidence of degradation, Ste characterigtics, and assigned a score to indicate the
level of degradation as described below.

General SiteInformation

Information in this section of the form incudes a dSte-ID, survey date, location (i.e, Sate,
county, town), latitude/longitude, length of evaluation area, and a description of the restoration
problem, surrounding habitats and land/uses, and potentid chdlenges to restoration. Teams
documented the physcd characterisics of the ste with photographs and collected a GPS
coordinate at approximately the center of each potentid ste. The length of evaduation area was
recorded and represents the linear distance (in feet) of shoreline or waterbody that was in need of
resoration. In areas where a amilar condition occurs on both shoreline banks, the length of both
banks was included in the length recorded for the evaluation area.

Sour ces (or causes) of Degradation
This section of the data form was used to document the sources, or causes, of degradation
observed on each dte. The fied team documented any of the following 12 generd sources of
degradation that were observed by circling the source on the data form:

1) Rip-rap or other unnaturd hard structure;

2)  Fll/debrigftrash;
3) Dranageissue

Final Habitat | nventory Summary Report April 2005



4)  All-terran Vehicle (ATV) or off-road vehicle damage;

5) Culvertisue

6) Invasveplanits

7)  High dengties of impervious surfaces,

8) Damsor other mgor obstructions,

9) Land dearing (differs from other categoriesin that the cleared areas were not
permanently maintained in accordance with right- of-way management requirements);

10) Mantaned right-of-way (ROW) clearing (power or gas utilities, roads, railroads where
vegetation is permanently maintained in low herb/shrub cover as part of
utility/infrastructure management requirements);

11) Unsable bank; and,

12) Land use activities with high potentia to input nutrients or pollutantsinto the

waterbody.
Indicators of Degradation and Degradation Score

This section of the data form was used to document the types and severity of degradation
observed on each dte. These indicators refer to the degraded environmenta conditions that have
resulted from the source(s) of degradetion identified on the Ste.  The fidd team documented
presence of any of the 14 indicators by assigning a degradation score ranging from 0.01 to 1.0
that represented the degree of degradation for each indicator observed. A score of 1.0
represented the most degraded conditions and a value of 0.01 represented the least degraded.
Scores for dl indicators of degradation were combined to get a find degradation score. The
maximum score any Ste could receive was 14.00, which could occur if dl indicators of
degradation were observed and each indicator had a degradation score of 1.0 (indicating severely
degraded condition). Indicators of degradation include the following:

1) Low water qudity/darity;

2)  Impediment to natura water flow;

3)  Obgruction to fish passage;

4)  Low bank gtability/erosion;

5)  Evidence of extreme flooding;

6) Concentrated high velocity runoff into waterbody;
7) Lack of, or impaired, riparian vegetation;

8)  Unnaturd channd;

9)  Unnatura sediment accumulation;

10) Impaired aesthetic qudity;

11) Inadequate buffer;

12) Close proximity to a nutrient/pollution source;
13) Wetland loss; and,

14) Direct disturbance to substrate.

Form 2. Conceptual Costs

The fidd team evauated each ste to determine the effort and costs likely to be associated with
resoration of the Ste reative to other dtes. The Conceptual Cost form provides a ligt of

Final Habitat | nventory Summary Report April 2005



potentia factors that may contribute to restoration cost. Team members checked al potentid
factors applicable to the site, added factors not on the list when observed, and assigned a cost
rank based on the following broad categoriess Low = < $25,000, Moderate = $25,000 to
$75,000, High = $75,000 to $150,000, and Very High = > $150,000. This cost rank appearsin
the database and is one of the search options. The cost rank is very conceptud and is intended to
provide an additiond level of information to asss users in evduding and sdecting potentia
retoration gStes relaive to the other stes identified in this survey. More information would be
necessary to fully and accurately evaluate restoration costs at each Ste.

Form 3. Potential Challenges

The fidd team used the Potential Challenges form to evauate each ste for potentia factors that
may pose chalenges to the restoration effort. Team members checked dl potentia factors on the
form that were applicable to the dste and new factors were added to the list of potentid
chalenges as they were encountered. This ligt of challenges is included in the database and
gopears as a lig on the ste summary forms.  As with the cost rank, the list of potentia chalenges
is intended to provide an additiona leve of informaion to asss users in evauating and
sdecting potentid restoration Stes.  Additiond effort would be necessary to refine and document
potential challenges to restoration at each Site.

Form 4: Supplemental Site Evaluation

The Supplemental Site Evaluation form (Volume II, Appendix A) was used to document
additiond detals regarding the environmentd conditions of some dtes with potentid  for
resoration. Similar to the Site Identification and Degradation Scoring form, information from
this form dlows users of the database to evauate the severity of degradation on a Site. However,
the Supplemental Site Evaluation form provides additiond detalls within five broad
environmental parameters (i.e, waer qudity, riparian habitat, human disturbance, channd
morphology, and in-sream/fish habitet). For example, the Site Identification and Degradation
Scoring form may provide documentation that an ungable bank exidts a a Ste and that the leve
of degradation was high, but the Supplemental Site Evaluation form provides additiond
information for riparian habitat parameter such as the number of vegetdive layers in the riparian
areq, the percent cover of vegetation in the riparian area, the percent cover of invasve plant
species present, as well as additiond information.

The Supplemental Site Evaluation output essentiadly provides more judtification or explanation
for degradation scores and is another way to look at the ecologica conditions of a dSte. The
information closaly corresponds to the degradation score in that a dte with a reatively low
degradation score will dso have a low overdl score for the parameters evauated during the
supplemental site evauation. Users of the database can assess the level of degradation at a Ste
based on ether the degradation score output from the Site Identification and Degradation
Scoring form or the output score from the Supplemental Site Evaluation form. However,
queries on the habitat inventory database are presented in order of the severity of degradation
(highest scores) based on the degradation score from the Site I dentification and Degradation
Scoring form only.
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When completing the Supplemental Site Evaluation form the fidd team answered a series of
questions relating to environmenta variables associated with the water qudity, riparian habitat,
human disturbance, channe morphology, and in-stream/fish habitat parameters. The response to
each question had a vaue assgned to it that reflected a range of conditions (from ided to
degraded). For example, when evauating the riparian habitat parameter, one question asks to
record the percent cover of vegetation on the shordine bank. Seecting a vaue of < 5% cover
would receive an overdl score of 1.0 (indicating the least desirable condition); a vaue of 60%
cover would recelve a score of 0.25 (reflecting the most desrable condition). Higher scores
reflect a higher level of degradation than low scores.  Scores for dl parameters were combined
and an average of the parameters evaduated was caculated to derive a supplementd evauation
score. This score provides an indicator of overdl degradation and can be used to compare
degradation scores among al dtes  In some cases, not dl parameters were gpplicable for the
dgte. These parameters were excluded in the tota score and when calculating the average score.
The totd score for each individud parameter provides information regarding the levd of
degradation for each specific parameter that was evaluated and is useful in comparing conditions
among Sites for a pecific parameter of interest.

The Supplemental Site Evaluation form (Volume I, Appendix A) was completed for each
potential restoration Site, except in cases where the total degradation score from the Site
Identification and Degradation Scoring form was < 1.0, or, the only degradation indicators
identified on the Site Identification and Degradation Scoring form were “inadequate buffer”
andlor “adjacent to intendve land management activities with potentid to input nutrients or
pollutants’. The form was not completed for Stes meeting ether of these criteria because
reldive to other potentid restoration opportunities in the project area these dtes had reatively
sraightforward degraded conditions that were adequately documented on the Site I dentification
and Degradation Scoring form

2.3  DISSEMINATION OF INFORMATION
2.3.1 Habitat Restoration Inventory Database

An interactive database was created for the HRI in Microsoft Access 2000 (Microsoft Inc.,
Redmond, WA) data management software to facilitete data entry, storage, evauation, and report
generation for the project. The database was designed to receive and dore dl raw data in a
limited number of master tables. A database Graphic User Interface (GUI), or data entry screen
was created to facilitate entry of raw field data, query data and produce summary reports for each
potential restoration dte. The databases included password access measures to limit database
access by un-authorized personnd.

The database offers a user-friendly format to query the database based on criteria such as town,
waterbody, restoration type, restoration habitat, source(s) of degradation identified on dte, Sze
of restoration area, cost, chalenges to restoration, and project status. The results of queries are
presented in table format and each Ste entry within the table can be sdected and dl available
information for the dte can be viewed in a Redtoraion Ste Summary Report. Examples of
summary reports are avalable in (Volume 1I, Appendix B). The summary report provides
detalled information regarding the environmental degradation observed on dte, the severity of
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degradation, recommendations for restoration, estimated project cost, notable chdlenges to
resoration, as well as information on land ownership, restoration project contacts, Site location,
surrounding land uses, project schedule, and potentid funding sources. The summary report aso
includes a photograph of the dte and the location of the ste on 0.5-foot resolution digitd
orthoquads.

2.3.2 GlSData

GIS technology was used to identify potentid restoration dtes prior to fiddwork. Base daa
layers, including 0.50-foot resolution aerial photography (MEGIS 2001), MEDOT roads,
hydrography, dams, and town and county boundaries were obtained from the Maine Office of
GIS. Additiond base layers (i.e, watershed boundaries, and RTE species data) were provided
by USFWS. Geographic coordinates for dites in the project area that had been previoudy
identified as potentid redtoration Stes by the Mane DEP were provided in the form of a
spreadsheet. These coordinates were converted into a shapefile using ArcGIS 8.3 (ESRI 2002).
All base layers were overlad on the agrid photos and anadyzed to sdect potentid restoration
stesusing ArcGIS 8.3. The base layers were also used to create maps for field data collection.

GPS coordinates were collected for al potentid restoration Stes identified during the course of
fiddldwork usng a Magdlan Meidian Painum handhedd, WAAS enabled, GPS unit.
Coordinates were collected in Geographic coordinate system, usng WGS 84 datum, in decimd
degrees, with 3meter accuracy. Latitude and Longitude coordinates were collected in the center
of each site and recorded on field data collection shests.

Feld data were processed in the office to ad in analyss, database development, and report
preparation. GPS coordinates for al potentid restoration stes were compiled and entered into a
gpreadsheet.  Coordinates were converted to a shapefile using ArcGIS 8.3 and the shapefile was
overlad on agrid photos and other base layers. Coordinates were aso entered into the HRI
database.  These data were also used to create dl report figures, presentation images, and site
images for the database.
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30 RESULTSOFHABITAT RESTORATION INVENTORY

The following section provides a summary of the results of the HRI. All results presented here
were based entirdy on an evauation of the information from data forms 1 Site Identification
and Degradation Scoring), 2 (Conceptua Cost), and 3 (Potential Challenges). Information from
data form 4 (Supplemental Site Evaluation) is included in the database. However, andyses
reveded that conclusons regarding the need for retoration and the severity of degradeation a a
given dte obtained from data form 1 dore corrdaed cosdy with the conclusons from the more
complex form 4. Therefore, as the name implies, information and scores from Form 4 remain in
the database only to provide additiond information that may assst parties in characterizing a
gte.

3.1 OVERALL RESULTS

One hundred fifty-four (154) potentia restoration Stes were identified throughout the 34.6 miles
of waterbodies surveyed. A lig of al stes and Ste summary reports for each Ste are provided in
Volume |1, Appendix B. The number included 27 stes dong 5.6 miles of the East Branch, 27
dtes dong 5.6 miles of Mill Brook, 12 gdtes dong the 6.4 mile perimeter of the Presumpscot
Egtuary, 45 stes dong the 8.1 miles of the Presumpscot River, and 43 sites dong 8.9 miles of the
West Branch (Figure 3).

The Presumpscot River had the highest density of degraded Stes observed with an average of
556 dtes per mile. The West Branch had 4.83 dtes per mile, the East Branch and Mill Brook
each had 4.82 sites per mile, and the Presumpscot Estuary had the least number of sites per mile
(1.88). The dendity of degraded Sites per mile is a generd characterization of how degraded the
waterbodies were.  However, dendty of dtes per mile is somewhat mideading because one ste
may cover severd thousand feet of the waterbody. In terms of actud linear distance of shoreline
in need of restoration, the Presumpscot River had the most area of degraded habitat with 52% of
its shoreline in need of some form of habitat restoration, followed by the Presumpscot Estuary
(42%), East Branch (37%), West Branch (29%), and finaly, Mill Brook (26%).

Table2. Summary of Sources of Degradation Encountered.

% of % of

Sour ce of Degradation Sites Sour ce of Degradation =~ Sites
Land clearing (cleared, but not maintained as
open area as aresult of right-of way 48 Dranage issue 16
management requirements)
Maintained right-of way (cleared and

manently maintained as open areain .

Fa)x:erc:orda1ce>:/vi th right-of wayp?n1awagement 38 Invasive plants 16
requirements)
Rip-rap or other hard structure 25 Fill/debris/trash 12
Impervious surface 21 ATV/Off-road vehicles 12
Ungtable bank 19 Culvertissue
Intensve land management entid source .
of nutrientsipoll ution)ag (ot 19 Dam/obstruction
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Twelve (12) sources of degradation were identified (Table 2). The most common sources of
degradation were land clearing, which was an issue a 48% of al Stes, and clearings associated
with power line, road, or railroad ROWSs, which was an issue a 38% of dl stes(Table 2).
Thirty (30) percent of sites (46 sites) had only one source of degradation.

Three hundred sixty-five (365) individua examples of sources of degradation were observed in
the study area (Table 3). Seventy-four (74) occurrences of land clearing were documented
throughout the study area and clearing was the number one source of degradation for three of the
five waterbodies surveyed (Table 3). The next most common source (58 occurrences) was ROW
corridors associated with road, railroad and utility crossings. Land cdearing was the most
common problem encountered aong the east and west branches of the Piscatagua, and the
Presumpscot River. ROW crossngs and ATV damage were the most common sources of
degradation found aong Mill Brook, and rip-rap (or other hard structures) was most common
aong the Presumpscot EStuary.

Table 3. Number of Sourcesof Degradation |dentified Along Each Water body.

Sour ce of Degradation EB! wmB! PE! PR!  ws! Total
Land clearing (not right-of-way) 18 8 3 22 23 74
Maintained right-of-way clearings 6 13 6 14 19 58
Rip-rap (or other artificial hard structure) 3 3 8 14 10 38
Impervious surface 2 5 6 11 9 32
Intensive land management 9 2 0 8 10 29
Unstable bank 4 4 1 1 9 29
Invasive plant species 3 2 2 13 5 25
Drainageissue 2 2 0 11 9 24
Fill/debris/trash 1 5 4 6 3 19
ATV/off-road vehicle damage 0 10 0 1 7 18
Culvert issue 0 1 3 5 3 12
Dam/obstruction 1 1 0 2 3 7
Total Documented 49 56 33 118 110 365

' Key: EB = East Branch of the Piscatiqua, MB = Mill Brook, PE = Presumpscot Estuary, PR = Presumpscot River,
WB = West Branch of the Piscatiqua.

Fourteen (14) different types of in-fidd indicators of degradation were observed (Table 4).
Because most stes had multiple indicators of degradation, 433 individuad examples of degraded
conditions were documented (Table 4). Infield indicators of degradation refer to the degraded
environmental conditions that had resulted from the source(s) of degradation identified on the
gte (listed in Tables 2 and 3). Lack of adequate vegetated buffer use was the most commonly
encountered indicator of degradation with 138 occurrences throughout the study area (Table 4).
Widening buffers to 250 feet and/or planting exising buffers to improve vegetaive layers and
dendty in buffers would improve the environmental conditions a 87% of the 154 potentia
restoration Sites.
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Table4. Number of Siteswith Degraded Conditions per Water body.
Degraded Condition EB? M B? PEL PR! wB! TOTAL

Buffer of well-vegetated shrubs and/or trees < 250 ft. wide (adjacent to
waterbody and/or associated wetland)

Apparent lack of or impaired native vegetation aong shoreline and/or bank
(vegetation in freshwater and tidal systems)

Impaired aesthetic quality 5 9 11 19 14 58

Low bank stability/erosion (evidence of bank failure, fallen trees,
undercutting, no overhanging vegetation on bank tops)

25 23 11 38 41 138

9 24 1 35 22 101

Unnatural channd (downcutting, widening, straightening, or evidence of
manmade structures in or along channd that alter channel or reduce 3 3 9 13 12 40
erosion of banks)

Adjacent to sources of potential high nutrient input or pollution (i.e., golf

courses, agricultural aress, housing developments, large lawns) AND 10 5 1 11 12 39
buffer < 250 ft
lllrg;zgdl ment to natural water flow (congtrictions, restrictions, redirection of 4 3 5 13 10 35
Areas of concentrated high velocity runoff into waterbody (i.e., paved
Evidence of unnatural sediment build-up/accumulation 0 11 0 8 5 24
I n-stream impacts to substrate 0 6 0 1 5 12
Wetland loss (filled or hydrologic connection impaired) 0 0 6 0 0 6
Low water quality/clarity (turbid, muddy, surface sheen, alga growth, 0 1 0 3 0 4
smdl of pollutants)
Obstruction to fish passage (seasona water withdrawal, dams, culverts that 0 1 0 1 0 2
obstruct passage, diversions)

TOTAL 62 109 56 168 144 433

" Key: EB = East Branch of the Piscatiqua, MB = Mill Brook, PE = Presumpscot Estuary, PR = Presumpscot River, WB = West Branch of the Piscatiqua.
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The next mogt common indicator of degradation was lack of, or impared, shordine vegetation
with 101 occurrences (Table 4). Efforts to restore or improve shordine bank vegetation would
improve the environmental conditions a 66% of the Stes. Degradation scores (i.e., the score that
reflects overadl how degraded a site was) ranged from 0.40 to 85. As discussed in Section 2.0,
the highest score any dte could have received was 14.00. Overdl, the level of degradation for
most Stes was relatively low with 29% of stes scoring from 0.00 to 1.0 and 31% of Sites scoring
> 1.0to0 20. Twelve (12) percent of stes scored from > 2 to 3, 5% scored from > 3 to 4, 18%
scored from > 4 to 5, and 5% scored > 5.

3.2 RESULTSFOR INDIVIDUAL WATERBODIES

This section contains specific information on each of the waterbodies surveyed for this project.
A generd characterization of the physcd characterisics and ecologicd setting of each
waterbody and a summary of the restoration issues specific to each waterbody are provided.

3.2.1 East Branch of the Piscataqua
Description of Waterbody and Surrounding Area

Surveys were conducted along gpproximatdy 5.6 miles of the East Branch of the Piscatagua. The
survey covered 59,136 linear feet (11.2 miles) of shordine dong both banks (Figure 4). The
survey area extended from the confluence of two small tributaries, located gpproximately 1,150
feet to the northeast of Route 9 and approximately 100 feet southeast of the railroad in Falmouth,
toward the southwest to the confluence of the East Branch with the West Branch of the
Piscatagua. At the time of the survey, flow in the stream generdly was reatively dow. Average
water depth in the upper 1/4 of the stream was about 1.5 feet. Throughout the remainder,
average water depth ranged from about 2 feet to 3 feet. The drop in stream devation from the
gart of the survey area to the end was < 5 feet (MEGIS 2005). Substrate throughout the length
typicdly was sand and sand-sit mix, and only rady was gravd and cobble present.
Embeddedness tended to be moderate to high throughout the length of the stream. The stream
can be characterized as fairly meandering for its entire length. Habitat was mostly pools and
runs, and riffles and rgpids were uncommon. Water color was generaly clear. Deadfdls and
logjams, some containing 10 or more trees, were common. Banks were generdly moderady
deep and farly wel-vegetated. Evidence of natural stream course migration was evident in
scattered areas, with natura areas of bank eroson and tree fdls.  Suitability of the stream for
samonids was only fair, due to substrate, and no trout were observed during surveys.

Approximately 65% of the East Branch was surrounded by forest. Land cover in the immediate
vidnity of the waterbody in the northern section of the dte, from approximately Route 9
southwest to Woodville Road (1.7 miles) was characterized by approximately 40% forested area
and 60% open area. Land use in open areas was dominated by a 300-foot wide ROW, alarge
golf course, resdentid development, numerous agricultura fields, two primary roads and severd
secondary roads associated with development.  The middle section of the waterbody, from
Woodville Road southeast to Falmouth Road (3.4 miles), was 85% forested and 15% open ares,
including primarily agriculturd fields, arailroad, and two primary roads.
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Land cover in the southernmost section, from Famouth Road southwest to the confluence of the
East Branch with the West Branch of the Piscatagua (0.5 miles), was 80% forest and 20% open
aea.  Agriculturd fidds and a 125-foot wide ROW dominate the open areas. A rdatively high
densty of agriculturd fidds adso surround much of this section, but for the mogt pat were
located beyond the 250-foot buffer of theriver.

Significant direct dterations to the channd include bridge abutments and culverts associated
with four primary and secondary road crossngs and one bridge associated with an unimproved
road. These features have likedly dtered the velocity and flow of water in the East Branch from
its naturd condition, have impaired the naiura shordine bank, and roads associated with these
areas promote runoff of pollutants from the road surface into the waterbody.

In 1998 the USEPA liged the East Branch as an impared waterbody for point/nonpoint
pollution (USEPA 2005). Imparments included excessve BOD, NHs, and total phosphorous.
The Eagt Branch again was listed as impaired in 2002 for excessve levels of pathogens (USEPA
2005).

Summary of Field Evaluations

Twenty-seven (27) potentid restoration dtes were identified dong the East Branch of the
Piscatagua (Figure 4). A lig of al dtes and dte summary reports for each Site are provided in
Volume II, Appendix B. Ten (10) of the 12 overdl-identified sources of degradation were
identified dong the East Branch and 49 individud examples of these were observed (Table 3).
The most common source of environmenta degradation was land clearing, which was noted a
67% of dl gtes. The most common degraded condition encountered was the lack of adequate
buffer (i.e, forested buffer > 250 feet), which was noted a 93% of al restoration Stes on the
East Branch (Table 4).

Approximately 21,860 linear feet of habitat (37% of the linear distance of the shoreline) aong
the East Branch was in some dae of environmenta degradation and 21,810 linear feet (>99%)
of the area in need of regtoration had inadequate riparian buffer. Redative to the four other
waterbodies inventoried during this survey, the East Branch had the third highes amount of
linear distance of its shoreline that was in need of restoration. Of the 27 dtes identified dong the
East Branch, 93% were in need of buffer restoration Of the 21,810 feet of buffer estoration
needed, 46% was associated with old fidds/agricultura areas (9,945 feet), 32% was associated
with golf courses (7,025 feet), 14% was associated with residential development (2,950 feet), 8%
was associated with ROW corridors (1,940 feet), and < 1% was associated with commercia
development and roads (175 feet). One or more of the other indicators of degraded conditions
(i.e, sediment loading, potentid nutrient loading, drainage issues, lack of riparian vegetation,
impared aesthetic qudity, low bank gability and eroson) were dso found within dtes identified
for buffer restoration.

Notable Sites or | ssues

Degradation scores of restoration dtes dong the East Branch (i.e, degree of environmenta
degradation a each Ste) ranged from 0.50 to 4.05 and only three Stes (11% of dl Stes) had
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degradations scores greater than 3.0 (Table 5). Based on the methods used in this survey these
were the most severdy degraded sSites dong the East Branch (Table 5). So, athough the East
Branch rarks third highest in terms of the amount of area in need of redoration, the number of
Stes that were a least moderately degraded (degradation scores > 3.0 or higher) was lower than
that found in dl other waterbodies surveyed. For the range of conditions observed in the study
area, amoderately degraded site had a degradation score of greater than 3.0.

Table 5. East Branch Restoration Siteswith a Degradation Score of Greater than 3.0.

Sze # of Indicatorsof Degradation
SiteID  (linear feet)  Degradation Score? Primary | ssues
EB-02A 50 5 4.05 Bridge associated with road crossing
EB-10A 60 5 4.05 Bridge associated with road crossing
EB-19 50 4 3.25 Bridge associated with road crossing

! Higher score indicates a higher level of habitat degradation.

Each of the 27 dtes identified during this survey was desarving of further evduation to
determine suitability for restoration, and dthough determining dte suitability for restoration is
subjective and greatly dependant upon the budgets and objectives of the organizations interested
in retoration, the following Stefrestoration issues observed dong the East Branch were worth
noting.

Sites EB-02A, EB-10A, and EB-19 (Impacts associated with bridge crossings)

These dtes were associated with road crossngs over the East Branch. In generd, habitat
degradation associated with road crossngs includes hardened un-naturd shordines, impediments
to naturd flow due to abutments, lack of vegetation on shoreine banks and in the riparian buffer,
and impaired aesthetic qudity. There was dso potentia for runoff of sediment and pollutants
from the impervious roadway surfaces. Issues a Site EB-19 dso include rip-rgp (origindly
placed a the crossng for bank dabilization) that had fdlen into the stream channd and was
somewhat condricting and redirecting flow. Bridge Stes dso typicdly include trace amounts of
invasive species (i.e, purple loosestrife).

Conceptuad cogts to restore this bridge dte are likely to be very high (> $150,000) and factors to
consder in the cods associated with restoring the dSte include the need for the following:
engineering surveys and hydrologic investigations prior to remova of hard dructures on banks,
bio-enginering abilization of banks traffic control; and mgor dte grading, fill removd,
remova of hard dructures, eroson control, and planting. Some chalenges associated with
retoration of bridge dtes include limited access, potentid need to redtrict public access on
roadways during restoration, and limitations of planting and grading due to ROW redtrictions on
vegetation adjacent to road corridors. Some restoration benefit could be achieved at a low cost
($25,000) by removing rip-rap in the stream a Site EB-19, improving vegeation in riparian
areas & dl gdtes or inddling slit fence or other Structures to redirect flow off roadways away
from stream corridors.
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Restoration recommendations for these sites include:

Remove rip-rap and hard structures from within the natural channdl;

Remove rip-rap and bridge abutments dong shoreline banks and dabilize banks usng
bioengineering techniques;

Redirect runoff from roadways to ensure sediment/pollutants ae filtered through
detention basins,

Remove invasive species, and,

Plant trees/shrubs to improve the buffer.

Common Sourcesor Indicators of Degradation

The most common degraded condition observed dong the East Branch was lack of riparian
buffer and the most common cause (or source) of this degradation was land clearing.  Ninety-
three percent (93%) of the restoration need along the East Branch was related to inadequate
buffer coverage, most of which was associated with land clearing for agricultura areas and golf
courses. Addressng the causes of land clearing would help to improve the long-term hedth of
the East Branch. In addition, costs associated with improving buffer coverage can be minor and
may smply involve working with landowners to remove a portion of the ripaian area from
active use.  Based on documented trends in commercid and resdentid deveopment in the
Presumpscot Watershed, if left unchecked the trend in forest loss adjacent to waterbodies is
likedy to continue (CBEP 1996). As such, measures to promote high-quaity habitat dong the
Eadt Branch should include the following:

Land preservation;

Work with exiging landowners to minimize activities that degrade buffers;

Initiate community activities and landowner outreach programs tha assst landowners
with improving buffer conditions; and,

Enforcement of rules and regulations imposed to restrict activities that degrade buffers.

3.2.2 Mill Brook

Description of Waterbody and Surrounding Area

Redtoration inventory surveys were conducted aong gpproximatdy 5.6 miles of Mill Brook.
The survey covered 59,136 linear feet (11.2 miles) of shordine dong both banks. The survey
aea extended from the Highland Lake Dam in Famouth southeast to the confluence of Mill
Brook with the Presumpscot River in Westbrook (Figure 5). The northern haf of the Mill Brook
waterbody had an average dope of 1.3% and the substrate was derived primarily from glacid till
materid. The lower haf had an average dope of 0.3% and the subgtrate was derived primarily
from maine fines. Elevation change in this waterbody was dgnificant with a change of
approximately 160 feet from the start of the survey area to the end (MEGIS 2005). Water flow
was typicaly moderate during the survey, dthough it can be controlled via the Highland Lake
Dam.
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The waerbody had a diverse assemblage of riffles, runs and pools and the channel bottom
materids range from sSit to large cobble.  Overdl, embedeness ranged from moderate to high,
but asde from specific documented potentid problem areas, embeddedness was attributed to
naturd conditions of the waterbody, particularly since the locad surficid geology in the area had
a high component of sands and clays. In genera, embeddedness was lower in the northern half,
and higher in the southern portion of the brook. The banks were relatively steep and stable
throughout, except in areas modified by human activities and identified as potentid restoration
dtes. Some bank erosion, fdlen trees, woody debris jams, beaver dams and impoundments,
were observed throughout the waterbody. However, unless otherwise noted (i.e, identified as a
location in need of restoration), these features were determined to be naturaly occurring features
and an integrd part of a typicd dynamic sream sysem. This was paticularly the case for
dreams such as Mill Brook, which is in a period of adjusment and recovering from sgnificant
flooding events of the 1990's (Jeff Varricchione, Maine DEP, personad communication).

Approximately 75% of Mill Brook was surrounded by forest (Volume II, Appendix C). Land
cover in the northern section of Mill Brook, from the Highland Lake Dam southwest to the ROW
crossing located just south of the grave pit (1.4 miles), was gpproximately 50% forest and 50%
open aea A large gravel mining operation, resdentid homes, fams and associated agriculturd
aress, a large approximately 600-foot wide ROW, and two 125-foot wide ROWS, dominate open
aeas. Open ROW corridors pardld over 3,100 feet of the river in this section and had
sgnificantly degraded the riparian buffer.  Land cover in the middle section, located from the
ROW crossing located just south of the gravel pit south and southeast to Austin Road (2.8 miles),
was approximately 90% forest and 10% open area.  Two 75-foot wide ROWS, a 150-foot wide
ROW, residentia development and a primary road dominate open aress.

The southern most section, from Austin Road west and southwest to the confluence of the
Presumpscot River (1.4 miles), was 85% forested and 15% open. Resdentid development,
commercid development, an old fidd, a primary road, and secondary roads associated with
devdopment, dominate open aess. In addition, a reatively high dendty of resdentid
development surrounds this section, but occurs beyond the 250-foot buffer dong theriver.

Sgnificant direct dterations to the channel include a complete waterbody obstruction (dam)
located a Highland Lake, and bridge abutments/culverts associated with four primary/secondary
road crossings and one bridge associated with an unimproved road. These features have dtered
the velocity and flow of water in Mill Brook from its naturd condition, have impaired the natura
shordline bank, and roads associated with these areas promote runoff of pollutants from the road
surface into the waterbody.

In 1998 and again in 2002, the USEPA liged Highland Lake as an impared waterbody for
excessive levels of tota phosphorous (USEPA 2005). Highland Lake provides source water to
Mill Brook. Based on surveys conducted by MEDEP, water temperatures in the upper portion of
Mill Brook (near Highland Lake) have been documented as sub-optima for most trout species
(Jeff Varricchione, Maine DEP, persond communication).
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Summary of Field Evaluations

Twenty-seven (27) potentia restoration Stes were identified for Mill Brook (Figure 5). A lig of
dl stes and ste summary reports for each ste are provided in Volume 11, Appendix B. All 12
sources of degradation were documented dong Mill Brook and 56 individud examples of these
were observed (Table 3). The most common sources of environmental degradation were ROWSs
(observed a 41% of dtes) and ATV/off-road vehicle use (observed at 37% of dtes). These
sources of degradation were closdly tied to one another in that most areas of ATV damage occur
within utility and naturd gas ROW corridors. The most common degraded condition
encountered was impaired shoreline bank vegetation (at 89% of dtes) and lack of adequate
buffer (at 85% of dtes) (Table 4). These conditions were the direct result of ATV use of riparian
areas and ROW management practices that maintain vegetation in ROW’s as low herb and/or
shrub cover.

Approximatdy 15510 linear feet of habitat (26% of the linear digtance of the shoreine) aong
Mill Brook was in some date of environmenta degradation and 4,895 linear feet (32%) of the
area in need of restoration had inadequate riparian buffer. Relative to the four other waterbodies
inventoried during this survey, Mill Brook had the lowest amount of linear disgance of its
shordline that is in need of redoration. Eighty-five percent (85%) of al restoration Stes aong
Mill Brook were in need of some buffer restoration Of the 4,895 feet of buffer restoration
needed, 7% was associated with old fiddg/agriculturad areas (1,000 feet), 15% was associated
with commercid development and roads, <1% was associated with residential development (125
feet), 8% was associated with ROW corridors (1,200 feet), and 2% was associated with ROW
corridors combined with ATV use areas.  One or more of the other indicators of degraded
conditions (i.e, sediment loading, potentiad nutrient loading, drainage issues, lack of riparian
vegetation, impared aesthetic qudity, low bank dability and eroson) were dso found within
gtesidentified for buffer restoration.

Notable Sites or | ssues

Nine (33%) of the 27 dtes dong Mill Brook have a degradation score of greater than 3.0 (Table
6). Although Mill Brook ranks the lowest in terms of the amount of area in need of retoration,
the number of dtes that were at leest moderately degraded (degradation scores > 3.0 or higher)
was higher than that found in dl other waterbodies except the Presumpscot Estuary.  In addition,
the Highland Lake Dam had permanently dtered the naturd flow of water in this entire
waterbody. The dam had a fish passage structure, but the Structure was compromised during a
1997 flood and the dam now completely obstructs passage for anadromous species to points
upstream of the dam. Degradation scores of restoration sites dong Mill Brook (i.e., degree of
environmenta degradation at each Site) ranged from 0.40 to 6.05 (Table 6).

Each of the 27 dtes identified during this survey is deserving of further evauaion to determine
auitability for regtoration, and dthough determining Ste suitability for restoration is subjective
and greetly dependant upon the budgets and objectives of the organizations interested
restoration, the following Stefrestoration issues observed dong Mill Brook are worth noting.
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Table 6. Mill Brook Restoration Siteswith a Degradation Scor e of Greater than 3.0.

Sze # of Indicatorsof Degradation

SiteID (linear feet)  Degradation Score! Primary |ssues
MB-10 75 6 350 ATV useand ROW
MB-09 75 6 3.70 ATV use and ROW
MB-07 30 6 4.00 ATV use and ROW
MB-13A 80 5 4.05 Bridge associated with road crossing
MN-21A 120 5 4.05 Bridge associated with road crossing
MB-05 30 6 4.15 ATV use and ROW
MB-04 30 6 4.25 ATV use and ROW
MB-06 1500 6 4,90 Gravel mining operation
MB-01A 400 7 6.05 Dam, indudtrid use

! Higher score indicates a higher level of habitat degradation.

Site MB-01A (Highland L ake Dam)

This dam ste was located in a reatively forested area a the southern end of Highland Lake.
This was the mogt environmentaly degraded ste on Mill Brook and poses the most sgnificant
long-term negetive impacts to the river, paticularly to anadromous fish species. The dam had
limited fish access structures and therefore posed a sgnificant obstruction to fish passage.  Other
habitat degradation a the dte included lack of buffer and riparian vegetation, hard structures
(wdls and rip-rap) that have replaced former shoreline banks, invasive species (i.e., loosedtrife),
and complete dteration of naturd river flow.

Regtoration cods are expected to be extremely high due to costs associated with major
congruction ectivities, need for condderable survey work, fill/structura removad and disposd, to
name afew. Chalenges may include accessissues, landowner cooperation, and funding.

Sites MB-4, MB-5, MB-7, MB-9, and MB-10 (ROW Corridorsand ATV Use)

Approximately 98% of the length of Mill Brook had inadequate buffers and much of this area
adso had impaired shordline vegetation. Ten percent (10%) of the areas with inadequate buffer
and impared shordine vegetation were associated with utility ROWsS. ROWSs pose a unique
resoration chalenge, because these areas were typicdly well-vegetated but were permanently
maintained as herbaceous/low-growing shrub cover due to utility corridor maintenance practices.
In addition, ATV use in many of the ROWs dso contributes significantly to overal stream
degradation. Degradation commonly observed a& ROW crossings and areas with ATV impacts
include inadequate vegetation on banks and in the buffer, direct eroson of shoreline banks and
vegetdion in ATV trals, extreme rutting and runoff from trails into waterbody, sediment loading
in the waterbody, and impacts to in-stream substrate.  In addition, the lack of dense, tall
vegetaive cover dong waterbodies through ROWSs aso likely contributes to the sub-optimd
water temperatures documented within Mill Brook.
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Restoration costs at these sites generaly are low (< $25,000), but restoration chalenges include
ROW maintenance redrictions on vegetation dendty and height, and the likelihood that
following restoration, Stes will be re-used, or ATV riders will creste new access areas through
waterbodies. Site-gpecific restoration of ATV damaged sites should be combined with methods
to educate riders and reduce the use and impacts in waterbodies, to improve likelihood of
successful restoration of ATV gtes.

Restoration recommendations for ROWSs and sites impacted by ATV’ s include:

Stabilize and plant overhanging vegetation dong shordline banks within ROW;

Coordinate with landowner to promote the highest dendty and layers of vegetation
dlowablein ROW;

Improve conditions within ATV tralls by restoring shordine banks and vegetation,
redirecting runoff, dabilizing tralls, and reducing in-channd impacts using bridges or
redirecting ATVsto dternatetrails, and,

Work with locad ATV organizations to promote awareness of ATV impacts and to enlist
assistance in restoration efforts.

Sites M B-13A and MB 21A (Impacts associated with bridge crossings)

These dtes were associated with road crossings over Mill Brook. In generd, habitat degradation
asociated with road crossings includes hardened un-naturd shordines, impediments to naturd
flow due to abutments, lack of vegetaion on shordine banks and in the riparian buffer, and
impaired aeshetic quaity. There was dso potentid for runoff of sediment and pollutants from
the impervious roadway surfaces.

Conceptua costs to restore bridge ste are likely to be very high (> $150,000) and factors to
condder in the cogsts associaed with restoring the dte include the need for the following:
engineering surveys and hydrologic investigations prior to remova of hard sructures on banks,
bio-engineering dabilizetion of banks, traffic control; and mgor dte grading, fill removd,
removal of hard dructures, eroson control, and planting. Some chdlenges associated with
resoration of bridge dtes include limited access, potentid need to restrict public access on
roadways during restoration, and limitations of planting and grading due to ROW redrictions on
vegetation adjacent to road corridors. Some restoration benefit could be achieved at a low cost
($25,000) by improving vegetation in riparian aress a dl dtes, or ingdling slt fence or other
structures to redirect flow off roadways away from stream corridors.

Restoration recommendations for these Sites include:

Remove bridge abutments dong shoredine banks and sabilize banks using bioengineering
techniques,

Redirect runoff from roadways to ensure sediment/pollutants are filtered through
detention basins; and,

Plant trees/shrubs to improve the buffer.
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Site M B-06 (Gravd Pit)

Site MB-06 is a gravd pit located on Bridgton Road in Westbrook. Numerous examples of
environmental degradation were observed a the gravel pit dte, including lack of buffer, poor
water quaity, sediment loading, invasve plant species, obdructions to growth of shordine
vegetation, and potentid sources of nutrient/poliution input into Mill Brook. Costs and effort
asociated with restoration efforts could be sgnificant depending on the source and nature of the
problems. However, conditions could be sgnificantly improved with rdatively reasonable cost
and effort.

Restoration recommendations for this Ste include:

Ingtall sediment/erosion control devices;

Redirect runoff from site into detention ponds;

Discontinue active use of buffer areas and replant to 250-foot width;

Conduct weter quality sampling to evauate water input into Mill Brook from pit areg;
Stabilize areas of erosgorn/dumping on shoreline banks, and,

Remove concentrated aress of rock disposal dong shoreline bank and in buffer.

Common Sourcesor Indicators of Degradation

The most common restoration issues facing Mill Brook were associated with ROW corridors
damaged by ATV use  Sites associated with these sources of degradation typicadly rank
relatively high in terms of severity of degradetion, therefore many were identified as notable
dgtes. However, ATV damages have been documented throughout the area surrounding this
waterbody and many were not associated with ROWs. Damages to waterbodies and adjacent
riparian areas from ATV use can be dgnificant. Therefore, in addition to addressng issues a
gtes with high degradation scores, restoration efforts in general should focus on addressng ATV
use and impacts throughout the watershed, and particularly on ROWSs.

Regtoration recommendetions include the following:

Regrade and restore shoreline banks and areas of extreme rutting;

Replant vegetation;

Redirect runoff from trail away from waterbodies,

Sabilizetrals,

Reduce in-channd impacts using bridges or redirecting ATV s to dternate trails, and,

Work with locd ATV organizations and the public to promote awareness of ATV
impacts and to elicit assstance in retoration efforts.

Also, an extensve sysgem of ATV trals (documented as Ste MB-22) was observed in various
areas aong both the east and west banks of the river. Direct degradation to the stream as a result
of tral use was reaively minor. However, there were minor localized areas of vegetation 10ss,
bank dumping, eroson, and sediment runoff from trails that could be improved throughout the
waterbody.
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3.2.3 Presumpscot Estuary
Description of Waterbody and Surrounding Area

Regtoration inventory surveys were conducted aong approximately 6.4 miles (33,845 feet) of the
perimeter of the Presumpscot Estuary (Figure 6). The survey area extended from the 1-295
bridge in Portland (where waters of the Presumpscot River and estuary meet) and followed aong
the estuary perimeter to the Route 1 Bridge in Portland. The survey area included severd coves
and impoundments that were hydrologicaly connected to the estuary.

The estuary was characterized by deep sty sediment, and mussels were common throughout the
esuary, paticulaly growing on rocky outcroppings in intertida areas that were exposed during
low-low tides. The shordine of the estuary was heavily disturbed and developed, and most of it
was lined with rip-rapped banks, vegetated with an invasive plant species (Phragmites australis),
or was disturbed or sometimes “manicured” by residentia or commercid development.

Land cover surrounding the estuary was 25% forest, 60% open and 15% sdt marsh.
Approximately 50% of the open area was dominated by residentiad/commercia development that
includes an interstate, a ralroad, two primary roads and numerous secondary roads associated
with developed areas. The remaning 10% of open area was old fidd (primarily protected
conservation land) (Volume I, Appendix C).

Sgnificant direct dterations to the estuary include bridge abutments/culverts associated with two
interstate crossings and one primary/secondary road crossng. In addition, a sgnificant part of
the perimeter of the estuary directly abuts the ROW for F295 and an active ralroad line. These
features have dtered the velocity and flow of tidd water in the estuary from its natural condition,
have impared the naturd estuarine shoreline and tidal flats, and roads associated with these
aeas promote runoff of pollutants from the road surface into the waterbody. In addition, F295
and other roads have been placed directly through the former estuary. Culverts in these aress
dlow for tidd flow, but may be impeding flow enough to promote sgnificant changes within the
marsh perimeter and associated sdt marsh areas that were separated from the former estuary via
[-295.

Sdinity levels near the Route 9 bridge over the Presumpscot River range from 0.3 to 9.2 parts
per thousand (ppt) (Friends of Casco Bay 2005). Excluding outliers, typicd sdinities range from
0.5 to 6.0 ppt. Temperature at this location ranges from 4.0 to 26.5 °C, and pH ranges from 6.5
to 86. Sdinity levels at the Macworth causeway range from 7.9 to 30.3 ppt. Excluding outliers,
typicd <dinities & this location range from 18 to 30 ppt. Temperature at this location ranges
from 3.0to 22.5 °C, and pH ranges from 7.5t0 8.2.
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As recently as the 1960's, the Presumpscot Estuary reportedly contained eelgrass beds, and
higoricdly had a@undant clam flats, fish and bird species, and a diveraty of desrable sdt marsh
plant species indluding Spartina alterniflora and Spartina patens (CBEP 1996, PRMPSC 2003).
However, the estuary currently had minima coverage of Spartina species, clams were located
only in the middie section of the estuary, and no edgrass was observed during surveys for this
dudy. Furthermore, edgrass mapping efforts by the Maine Depatment of Marine Resources
between 1993 and 1995 reported no eelgrass beds in the Presumpscot Estuary (PRMPSC 2003).
Current conditions (i.e, subsrate type, sdinity, pH) were not favorable for these desrable
goecies.  Conditions were, however, favorable for the undesrable invasve species common reed,
and this species was common throughout the estuary.

The Presumpscot Edtuary had an extensve higory of water qudity imparments tha were
primarily the result of land development, intensve indudria activities, and damming of the
Presumpscot River. Rdatively recent examples of impaired conditions include eevated levels of
metals and high levels of PAH’s (linked to impared reproduction and cancer in animas) in the
eduary sediment, elevated levels of furans and dioxins (toxic chemicas that were a by-products
from paper production) in estuary sediment (CBEP 1994), closng of former clam flats and
shdlfish consumption advisories (1990), and an increase in fine (sand, slt, clay) sediment load
in the esuary than would occur naturdly. However, the remova of Smdt Hill Dam, dimination
of paper production a the Cumberland Mill ste, and other improvements to water qudity of
source water leading into the estuary have resulted in improved conditions within the estuary.
Studies conducted by the Friends of Casco Bay in 2000 found that dissolved oxygen levels (often
an indicator of system hedth) exceeded Class SC DO sandards with samples reaching a 95%
saturation level (PRMPSC 2003).

Summary of Field Evaluations

Twdve (12) potentid restoration gtes were identified within the estuary (Figure 6). A lig of 4l
dtes and dte summary reports for each sSte are provided in Volume 11, Appendix B. Eight (8) of
the 12 sources of degradation were identified aong the estuary and 33 individua examples of
these problems were observed (Table 3). The most common source of degradation aong the
estuary was rip-rap or other hard structures (observed a 8 of the 12 dtes). These sources of
degradation resulted in 56 indicators of degraded environmental conditions (Table 4). The most
common degraded conditions were the lack of adequate buffer, lack of or impared shoreline
vegetation, and impaired aesthetic qudity (Table 4).

Approximatdy 14,152 linear feet of habitat (42% of the linear distance of the shoreline) dong
the estuary was in some date of environmentd degradation. Thirty-Six percent (36%) of the area
in need of restoration lacks sufficient buffer and 64% of the retoration area was in a degraded
condition due to the prevalence of the invasve species common reed. Reative to the other
waterbodies inventoried during this survey, the estuary had the second highest linear distance of
its shoreline that was in need of restoration. Of the 5,102 feet of the area in need of buffer
retoration, 86% was associated with the 1-295 highway corridor and commercid development
(4,392 feet) and 14% was associated with residential development (710 feet).
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Notable Sites or | ssues

Degradation scores of restoration dtes aong the Presumpscot Estuary (i.e, degree of
environmental degradation at each Ste) ranged from 1.3 to 5.25. Nine of the 12 dtes (75%) in
the estuary have a degradation score of greater than 3.0 (Table 7). The estuary ranks second
highest in terms of the amount of area in need of restoration, and the number of Stes that were at
least moderately degraded (degradation scores > 3.0 or higher) was higher than that found in dl
other waterbodies surveyed.

Each of the 12 dtes identified during this survey is deserving of further evaduaion to determine
auitability for redtoration, and dthough determining gSte suitability for redtoration is subjective
and is greetly dependant upon the budgets and objectives of the organizations interested in
retoration, the following dtefretoration issues observed dong the Presumpscot Estuary are
worth noting.

Table 7. Presumpscot Estuary Restoration Sites with a Degradation Score of Greater than
3.0.

Sze # of Indicatorsof | Degradation
SiteID | (linear feet) Degradation Scoret! Primary |ssues
PE-08 180 5 3.95 Filling of st marsh
PE-07 100 5 4.00 Poor culvert/bank design
PE-03 635 6 4.25 Development in the intertidd zone
PE-01A 250 5 4,05 Bridge associated with road crossing
PE-02A 250 5 4.05 Bridge associated with road crossing
PE-04A 250 5 4.05 Bridge associated with road crossing
PE-01 887 5 4,50 [-295 ROW
PE-04 1550 6 5.25 [-295 ROW
PE-05 925 6 5.25 [-295 ROW

" Higher score indicates a higher level of habitat degradation.

Sites PE-01, PE-04, and PE-05 (Rip-rap embankments and no buffer)

These dtes were located dong the ROW embankments for 1-295 and in terms of habitat, were
the mogt environmentaly degraded stes in the estuary. Specific issues include lack of riparian
vegetation due to rip-rgp on the estuary perimeter, redriction of tidd flow due to culverts
benegth the interstate, steep grade to embankments with no intertidd sdt marsh fringe, presence
of invasive pecies, filling of st marsh, and lack of forested buffer due to the highway ROW.

Cogt to restore these dites is expected to be very high (> $150,000 per site) due to costs
associated with survey work, redirection of traffic, bioengineering, and mgor land grading and
fill/gructurd removd, to name a few. Chdlenges to redoraion include highway ROW
redtrictions on vegetative growth dong roadways, modificaion to rip-rap may compromise the
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highway, access and congruction issues (work would need to be done from estuary or highway
edge), and the velocities of tidd flow and current water quality conditions may not be conducive
to sat marsh restoration.

Sites PE-01A, PE-02A, and PE-04A (Impacts associated with bridge crossings)

These dtes were associated with road crossngs over the Presumpscot Estuary.  In generd,
habitat degradation associated with road crossngs includes hardened un-naurd shordines,
impediments to natural flow due to abutments, lack of vegetation on shoreline banks and in the
riparian buffer, and impared aesthetic qudity. There was aso potentid for runoff of sediment
and pollutants from the impervious roadway surfaces.

Conceptua costs to restore bridge ste are likely to be very high (> $150,000) and factors to
condder in the costs associated with restoring the ste include the need for engineering surveys
and hydrologic invedigations prior to remova of had sructures on banks, bio-enginesring
dabilization of banks, traffic control, and mgor dte grading, fill remova, remova of had
dructures, eroson control, and planting. Some chalenges associated with restoration of bridge
dtes indude limited access, potentid need to restrict public access on roadways during
resoration, and limitations of planting and grading due to ROW redrictions on vegetation
adjacent to road corridors.  Some restoration benefit could be achieved at a low cost ($25,000) by
ingaling st fence or other structures to redirect flow off roadways away from the waterbody.

Restoration recommendations for these sites include:

Remove bridge abutments dong shordine banks and sabilize banks using bioengineering
techniques,

Remove rip-rgp from intertidal zone and regrade to a depth suiteble for sdt marsh
vegetation;

Redirect runoff from roadways to ensure sediment/pollutants are filtered through
detention basins, and,

Plant trees/shrubs to improve the buffer.

Site PE-08 (Filled Salt Marsh)

This dte contains evidence of sdt marsh filling. However, the sze of this restoration area likely
extends far beyond the area noted in the database. Much of the former salt marsh throughout the
eduary had been filled, but this Ste includes only a reaively samdl area where fill materid was
exposed in tidd channds and shordine banks. Degraded conditions a this location include fill
materids that were visble in channe banks (i.e, concrete, lumber, waste metd, tires, trash, and
condruction debris), low bank dsability, evidence of eroson, inadequate buffer, impacts from
commercid deveopment, unnaturd channd gructure due to presence of fill materid, wetland
filling, and impaired aesthetics.

Redtoration costs are anticipated to be very high (> $150,000) due to the need for engineering
aurveys and hydrologic invedigations prior to removd of fill materid, bio-enginering
dabilizetion of banks, and mgor dte grading, fill removd, removd of hard Structures, eroson
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control, and planting. Challenges to restoration include access redtrictions and the need for heavy
equipment, potentidl hazardous materia issues, and redrictions to redtoration efforts due to
adjacent residential development. Restoration recommendations for this Ste include:

Improve buffer dengity and width to greatest extent possible;
Removefill materid and dispose a suitable Ste;

Regrade Site; and,

Restore tidd hydrology and replant st marsh.

Site PE-03 (Development in the Intertidal Zone)

Site PE-03 was located a the interface of reddential properties and the shoreine of the
Presumpscot River Esuary.  The intertidal zone and shordine had been ggnificantly atered and
as a result degraded conditions include the following: placement of rip-rgp and other hard
dructures within intertidd, shoreline bank, and buffer areas; presence of outfal pipes that appear
to dump gsormwater runoff from roads directly into the estuary; lack of/impared shordine
vegetaion and buffer; fill materid in shoreline bank; and, the presence of trash/debris and
invasve species.

Some redtoration benefit can be achieved a this Ste through rdatively low cost and effort
including the remova of some hard structures, clean up trash/debris, plant vegetation b improve
buffer dengty and removad of invasve species. However, the extent of restoration is somewhat
limited by exising resdentid properties, permanent dsructures, and paved aess.  Codis
associated with the remova of rip-rap and those associated with potentid water qudity issues
related to the sormwater outfdl pipe are likdy to be very high. In addition, the likelihood of
successful  replanting of Spartina species in the intertidd zone may be limited because the
redirection of sormwater flow from outfal pipes (to divert freshwater influx) would require
ggnificantly more codts.

Site PE-07 (Poor Culvert Design)

This dte was located behind a commercid property and was pardlded by a rallroad. Much of
the area had been higoricdly filled. Issues on the Ste were primarily related to poor culvert
design that was forcing high veocity flow into an 8-foot unstable embankment. Other issues on
dte include an unvegetated bank that was severdly dumping, rip-rap was impeding vegetation
growth at the culvert, inadequate buffer, and impervious surfaces nearby.  Evidence surrounding
the dte (i.e, recent excavation, new culvert, new rip-rgp a culvert, eroson mat on nearby
embankments) suggests that congruction may have recently occurred on dte and that restoration
had been attempted in thisarea.

Costs are expected to be moderate ($25,000 to $75,000) due to the need for engineering surveys,
culvert redirection, bank abilization and eroson control, and bioengineering. Buffer restoration
will be somewhat limited due to exising commercid properties and the railroad. Actud culvert
replacement could be cosly, but in-channd modifications and bank gdabilization may resolve the
problem. Chalenges associated with this dte include existing fill, steep topography of the bank.
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In addition, the Site appears to have been previoudy restored. However, the restoration has not
been successful (for reasons unknown).
Recommendations for this Ste include:

Contact previous contractor that worked on this Site to identify why restoration efforts
may have failed,;

Regrade site;

Remove fill materid if gppropriate;

Stabilize and replant bank (will likely require bioengineering);

Pant shrubs and trees to restore buffer;

Redesign culvert or use water diverson structure to redirect flow and reduce erosion of
bank;

Replace rip-rap at culvert with bioengineering/plantings

Common Sourcesor Indicators of Degradation

Common problems associated with the estuary include the lack of buffer due to development and
the widespread presence of the invasive species, common reed. Sixty-seven (67) percent of the
perimeter of the Presumpscot Estuary was degraded due to the presence of common reed (the
entire area was documented as Site PE-02) and 37% of the perimeter had inadequate buffer.
Redoration dtes with invasve species tend to score rdaivey low in terms of severity of
degradation, and in fact, there is condderable debate as to the overal contribution of the
common reed to estuary hedth. But, the prevaence of common reed and its potentia to continue
to spread is of concern.  Degradation from common reed can include redtriction to fish passage to
foraging aress, loss of dedrable native vegetation, and there is some evidence to suggest that
common reed isindicative of poor water qudity conditions.

Costs to address invasve species throughout the Presumpscot Estuary are expected to be very
high due to the widespread coverage of the species and the need for long-term management to
ensure eradication of the species. Redoration efforts could target locdized areas of common
reed growth aong the edtuary perimeter & a redively low cost, but the overdl restoration
benefit in addressng smdl areas dong the estuary perimeter is questionable.  Buffer restoration
adong the perimeter is redricted in most areas due to deveopment. However, the width and
density of speciesin riparian areas could be improved at specific areas for < $25,000.

3.24 Presumpscot River
Description of Waterbody and Surrounding Area

Redtoration inventory surveys were conducted along approximately 8.1 miles of the Presumpscot
River, which included 85536 linear feet (16.2 miles) of shordine dong both banks of river
(Figure 7). The survey area extended from the Cumberland Mill Dam in Westbrook roughly
eastward to the mouth of the Presumpscot River Estuary located at the F295 Bridge in Portland.
The Presumpscot ranges from gpproximatey 75 feet to 250 feet wide, with an average width of
aoproximately 125 feet. Elevation in the Presumpscot drops 27.4 feet from the Cumberland Mill
Dam to sealeve at the mouth of the estuary. The most significant eevation changes occur in the

Final Habitat | nventory Summary Report April 2005



4
{ N
Y
« A
\
\\ pU\'
\
\
\
\
"\
\
WA
\ \
\
\
\
Westbrook
Falmouth
PR-19g7= \
, S = /PR-34
\ B A
,’ PR-33A=e%))
\
4 Q
/& PR-20 ) c
PR-18B_ 4 I
) 97 PR-16B !
PR-18A g7 |
|
I
|
I
|
I
|
L“-\
\
\
\ \
W ——

i S
0.5 0 0.5 1 Figure 7. Restoration Sites along
e —— the Presumpscot River
Miles Identified in the
Legend Habitat Restoration Inventory
for the Lower Presumpscot
] Project Boundary Local Road Waterbodies Included in Inventory Rive‘r)l_v‘atershed.
. Primary Road e [ast Branch of the Piscatagqua River Prepared For: = * _ —
Presumpscot Rlver.Watershed Railroa)clj Mill Brook q Cadee SuJ f.4f1|_|='rlr Project
|:| Ponds, Lakes, & Rivers A Dam @ Presumpscot Estuary HaprT ATiEN PP
E — Town Bounda . . . e Presumpscot River -
o Interstate M ® Habitat Restoration Site West Brgnch of the Piscataqua River Prepared By:
Project Location NEA 04/05
Data provided by Maine Office of GIS




72 vicinity of Cumberland Mills Dam and the former location of Smdt Hill Dam that was
removed in 1997 (PRMPSC 2003).

Waer flow in the vicinity of the dam and former dam was fast (as evidenced by rapids),
substrate was primarily cobble, rubble and exposed bedrock, water was clear, and the average
water depth was 1 to 2 feet. ASde from these areas, 90% of the river was characterized by long
runs of dow to moderate flowing water, substrate of slts and sands, and an average water depth
of 10 feet. Banks throughout the waterbody were steep (average height of 10 feet) and had
abundant overhanging vegetation. Bank undercutting and root exposure were common, but
unless identified as a redoration dSte, were dtributed to “naturaly” occurring changes of a
dynamic riverine sysem. Woody debris, in-stream organic materid, and pools/eddys, were
common and wdl distributed throughout the survey area.  Currently the dominant fish species in
the river incude warmwater species such pumpkinseed (Lepomis gibbosus), yelow perch
(Perca flavescens), and American ed (Anguilla rostrata).

Approximatdly 40% of the area immediately surrounding the Presumpscot River wes forest
(Volume 11, Appendix C). Land cover in the westernmost section of the river, from Cumberland
Mill Dam northeast to Route 302 (2.3 miles), was 80% open and 20% forested. Open areas were
dominated by commercid/industrid and multi-home resdentiad development, two 175-foot
ROWSs, a primary road crossng, and many secondary roads associated with developed aress
(Volume 1I, Appendix C). The next section, from Route 302 northeast to Interstate 495 (2.3
miles) was 65% open and 45% forested. A large golf course, a landfill, a 125-foot wide ROW,
and severd agriculturd aress/old fidds dominate open aress.  Ninety (90) percent of the
southeast shordline of the Presumpscot River in this section had a buffer less than 25 feet wide.

The section from Interstate 495 to Interstate 95 (1.5 miles) was 65% open and 35% forested.

Agriculturd fidds, a gravel mining operation, two intersate roads, two primary roads, and two
125-foot wide ROWs dominate open areas. The last section of the Presumpscot extends 2.0
miles from Interstate 95 to Route 9. The area surrounding the river was 90% forested, 8% open
and 2% brackish marsh.  Agriculturd fidds and some resdentiad development dominate open
areas.

Significant direct dterations to the channd include a complete waterbody obstruction (dam)
located a Cumberland Mills, and bridge abutmentsculverts associated with three interdtate
crossings, seven primary/secondary road crossings, and two railroad crossing. These features had
dtered the veocity and flow of waer in the Presumpscot from its natura condition, had
impaired the naturd shordline bank, and roads associated with these areas promote runoff of
pollutants from the road surface into the waterbody.

The main branch of the Presumpscot had a sgnificant history of poor water qudity conditions,
primarily due to intendve indudrid activiies and damming of the river. Reativey recent
examples are a 1990 freshwater fish consumption advisory; a 1993 study that found eevated
levels of mercury in blue mussds, temperatures in excess of those dlowable under MEDEP Rule
Chapter 582 (i.e., no more than 0.5° F above EPA nationd ambient water qudity criteria of 66°
F; low reproductive rate for cold water fish species such as trout; and as recently as 1998, the
Presumpscot (below the Cumberland Mill Dam ste) was in nonatanment of Class C water
qudity standards (CBEP 1996, PRMPSC 2003). Water quality conditions have improved
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donificantly in the river, paticulaly dnce the diminaion of pulping activities a the
Cumberland Mill in 1999.

There were no EPA-lised water qudity impairments for the main branch of the Presumpscot
River (USEPA 2005). However, waterbodies that flow into the main branch (i.e, the East
Branch of the Piscatagua and Highland Lake) were lised as impared by the USEPA in 2002
(USEPA 2005). Recent water quality data were not currently available, but results from 1998
research on macroinvertebrates in the Presumpscot estimate that the river below Westbrook has a
60% chance of meseting class B water quaity standards for aguetic life (PRMPSC 2003).

Summary of Field Evaluations

Forty-five (45) potential restoration Stes were identified for the Presumpscot River (Figure 7).
A lig of dl dtes and ste summary reports for each Ste are provided in Volume 1l, Appendix B.
Examples of dl 12 sources of degradation were identified adong the Presumpscot and 118
individuad examples of these problems were observed (Table 3). The most common source of
degradation was bnd clearing (observed at 22 of the 37 dtes), which was directly associated with
commercia development and roadways. The sources of degradation observed dong the river
resulted in 168 indicators of degraded environmental conditions (Table 4). The most common
indicators of degraded conditions were the lack of adequate buffer and impared shoreline
vegetation (Table 4).

Approximately 44,295 linear feet of habitat (52% of the linear distance of the shoreline) dong
the Presumpscot was in some state of degradation and 67% of the area in need of restoration had
inadequate buffer. Inadequate buffer and impaired shoreline vegetation were primarily the direct
reult of land dearing and land use activities close to riparian areas. Of the 29,705 feet of buffer
restoration needed, 31% was associated with old fieldgagricultural areas (9,380 feet), 30% was
asociated with golf courses (8,815 feet) and 28% was associated with commercid/industrial
development and roads (8,215 feet). ROW corridors (1,725 feet) contribute to 6% of the buffer
restoration need and resdentid development (1,570 feet) contributes to 5% of the buffer
restoration need.

Notable Sites or | ssues

Degradation scores of restoration dStes dong the Presumpscot River (i.e, degree of
environmental degradation at each dte) ranged from 0.55 to 6.5. Thirteen (13) dtes (29% of
gtes) had degradation scores greater than 3.0; a score that indicates reatively degraded
conditions (Table 8). Forty-five (45) redtoration Stes were identified dong this waterbody,
ranking the river as the waterbody with the highest number of restoration Stes and the highest
densty of dtes per mile of river surveyed. However, dthough the Presumpscot River ranks
highes in terms of the amount of area in need of restoration, and had the highest dendty of
restoration gtes, the number of Sites that were a least moderately degraded (degradation scores >
30 or higher) was lower than that found in al other waterbodies surveyed except the East
Branch and West Branch. In addition, the Cumberland Mills Dam has permanently atered the
natura flow of water in this entire waterbody and completely obstructs passage for anadromous
species to points north of the dam.
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Each of the 45 gtes identified during this survey is desarving of further evaduation to determine
suitability for regtoration, and dthough determining dte suitability for redtoration is subjective
and is greatly dependant upon the budgets and objectives of the organizations interested
resoration, the following Sterestoration issues observed dong Presumpscot River are worth
noting.

Table 8. Presumpscot River Restoration Sites with a Degradation Score of Greater than
3.0.

Sze # of Indicators Degradation
SitelD  (linear feet) = of Degradation Score! Primary | ssues
PR-03A 120 5 4.05 Bridge associated with road crossing
PR-12A 160 5 4.05 Bridge associated with road crossing
PR-22A 210 5 4.05 Bridge associated with road crossing
PR-23A 80 5 4.05 Bridge associated with road crossing
PR-28A 100 5 4.05 Bridge associated with road crossing
PR-13A 220 5 4.05 Bridge associated with road crossing
PR-33A 100 5 4.05 Bridge associated with road crossing
PR-35 95 5 4.05 Bridge associated with road crossing
PR-33 250 8 51 Former dam site
PR-16A 300 7 5.25 Landfill
PR-06 50 9 575  =Posed pipeand high velodity flow
in tributary
PR-26 850 7 6 Gravel mining operation
PR-01 1900 9 8.5 Dam and indudtrid development

* Higher score indicates a higher level of habitat degradation.

Site PR-01 (Cumberland Mill Dam)

This dam dte was located within an indudtrid aealpgper mill.  This was the most
environmentdly degraded gte identified during this survey effort.  This dte poses the most
sgnificant long-term negative impacts to the Presumpscot River, paticularly to anadromous fish
gpecies. The dam had no fish access structures and therefore was a complete obstruction to fish
passage. Other examples of habitat degradation includes complete lack of buffer and riparian
vegetation, hard dructures (wdls and buildings) have replaced former river banks invasive
goecies (i.e, loosedtrife), high dendgty of impervious surface in the area, rip-rgp on shordine
banks, complete dteration of naturd river flow, and outfal pipes dump directly into the
Presumpscot.

Redtoration costs are expected to be extremey high due to costs associated with magor
condruction activities, need for consgderable survey work, fill/structura remova and disposd, to
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name a few. Chdlenges may include access issues, potentid hazardous materids issues in the
subgtrate, landowner cooperation, fill disposa, and funding.

Sites PR-3A, PR-12A, PR-22A, PR-23A, PR-28A, PR-13A, PR-33A, and PR-35A (Impacts
associated with bridge crossings)

These dtes were associated with road crossngs over the Presumpscot River. In generd, habitat
degradation associated with road crossngs includes hardened un-naturd shordines, impediments
to natura flow due to abutments, lack of vegetation on shordine banks and in the riparian buffer,
and impared aesthetic qudity. There was dso potentid for runoff of sediment and pollutants
from the impervious roadway surfaces.

Conceptua costs to restore bridge ste are likely to be very high (> $150,000) and factors to
condder in the codts associated with restoring the dte include the need for the following:
engineering surveys and hydrologic investigations prior to remova of hard dructures on banks,
bio-enginering dabilization of banks traffic control; and mgor dte grading, fill removd,
remova of hard dructures, eroson control, and planting. Some chalenges associated with
resoration of bridge dtes include limited access, potentid need to restrict public access on
roadways during restoration, and limitations of planting and grading due to ROW redrictions on
vegetation adjacent to road corridors. Some restoration benefit could be achieved at a low cost
($25,000) by ingdling st fence or other structures to redirect flow off roadways away from the
waterbody.

Restoration recommendations for these dtes include:

Remove bridge abutments along shordine banks and dtabilize banks using bioengineering
techniques,

Remove rip-rgp from intertidal zone and regrade to a depth suitable for sdt marsh
vegetation;

Redirect runoff from roadways to ensure sediment/pollutants are filtered through
detention basins, and,

Plant trees/shrubs to improve the buffer.

PR-06 (Exposed Pipein Degraded Tributary)

This 20-foot wide degraded tributary was located down dope from a utility ROW. The Ste was
characterized by ggnificant scouring and erodon of tributary banks, sediment loading in the
tributary and a the confluence with the Presumpscot River, trash and concrete blocks in the
tributary, and an exposed pipe that crosses the tributary and paralels the river. A trall dso
croses the tributary via a makeshift bridge crossng. The buffer was well-vegetated, forested,
but only 150-feet wide due to the utility ROW.

Codts for restoration of this ste are expected to be moderate ($25,000 to $75,000), primarily due
to the need to remove large cobble and debris from the tributary, bank stabilization, and the need
to dabilize and/lor remove the exposed pipe. Costs could be very high depending on issues
associated with exposed pipe and fill remova. Challenges include the possible need to access

Final Habitat I nventory Summary Report April 2005
-30-



the ste with heavy equipment from the river, and potentid issues surrounding the exposed pipe
(i.e, isthe pipe needed and what does the pipe carry).

Restoration recommendations for this sSite include the following:

Remove trashvboulders to restore naturd flow;

Stabilize banks;

Control runoff;

Re-vegetate dumping banks,

Explore nature of exposed pipe and stabilize or remove;

Improve or remove trail crossing; and

Investigate ROW as possble contributor to problems in the tributary (i.e, possble
excessve runoff, diversion bars needed).

PR-16A (Landfill)

This dte was located near the base of a landfill and was associated with the Riverton Trolley
Park. Degraded conditions on the dte include inadequate buffer, gullies from steep dopes off
the landfill were carrying landfill runoff into the river, eroson, trash and household debris, and
sediment loading in river. The area dso had been impacts by foot traffic from atral that crosses
through the area from the Riverton Trolley Park.

Restoration costs are expected to be moderate ($25,000 to $75,000), and based on current
knowledge of the dte there were no mgor limitations to restoration. Possible chalenges could
include high codts if water diverson or detention structures are needed or severe water quality
issues were identified. Also, because of steep dopes, access to this Ste could be an issue if
heavy equipment is needed. However, much of the restoration could be conducted by hand.

Restoration recommendations for this Ste include:

Replant buffer;

Conduct water qudity testing to evauate runoff from landfill;

Redirect runoff (may require detention basins or diversion structures);
Investigate source of sediment loading an diminate;

Remove trash; and,

Re-route and/or improve trail.

PR-26 (Gravel Mining Oper ation)

This dte includes a tributary from a gravel mining operation that dumps into the Presumpscot.
Environmental degradation issues include sediment loading in the tributary and a the confluence
of the tributary with the Presumpscot, high turbidity, undercut banks, cobble/rock from mine in
tributary channd, lack of riparian vegetation, invasve plant species (i.e, loosedrife and
knotweed), an inadequate buffer conssting of shrubs and < 25 feet wide aong tributary, and an
inadequate buffer consigting of trees and < 200 feet wide along theriver.
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Costs and effort to restore this site could be well over $250,000 depending on the source and
nature of the problems (not fully investigated as part of this survey effort). However, sgnificant
restoration gain can be achieved at this dte & a low cost (< $25,000) and relaively minimd
effort. For example, addressing the issue of runoff of sediment into the tributary done can result
in ggnificant environmenta improvement for the Ste.

Restoration recommendations for this Ste include:

Install sediment/erosion control devices,

Widen buffer dong 800 feet of river;

Widen buffer dong 1,150 feet of tributary from grave pit;
Stabilize banks; and,

Investigate potential water quality issues.

PR-33 (Former Smedlt Hill Dam Site)

Degradation at this dte was primarily the result of placement of large cobblerip-rap on the
western bank of the river & the former location of the Smdt Hill Dam. Degradation on dSte
includes rip-rap and gravel on shoreline bank, herbaceous buffer cover only from river edge to
50 ft from bank top, aesthetic issues due to rip-rgp and cribbing in chamnd, invasve purple
loosedtrife, sediment loading, eroson, and channdization from a resdentid development located
updope of the Site,

Costs to restore this Site are expected to be very high (> $150,000) and restoration chadlenges are
likdy to include access redrictions by adjacent landowners, the magnitude of the endeavor to
remove and dispose of rip-rgp, efforts will require heavy equipment, bio-enginexring will likey
be needed to dabilize a least pat of the steep embankment, and restoration will require
engineering and hydrologic surveys. In addition, this dte serves as an example for future dam
remova projects, its condition and characteristics may influence future decisons regarding dam
removdl.

Restoration recommendations include:

Remove rip-rap and dispose at a suitable location;

Stabilize shordine bank, particularly areas of Sgnificant eroson;

Restore vegetation on shorline bank;

Redirect channelized flow from devel opment;

Remove cribbing (athough structure may serve as fisywildlife habitat); and,
Pant trees/shrubs to extend buffer from shoreline bank to existing forest edge.

Common Sourcesor Indicators of Degradation

In addition to the Stes described above, the most prevaent habitat restoration issues facing the
Presumpscot River were associated with land clearing, much of which was the direct result of
clearing for agriculturd uses, golf courses, and commercid/indudrid development.  In addition,
cods asociated with improving buffer coverage can be minor and may smply involve working
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with landowners to remove a portion of the riparian area from active use. Addressng these
common sources of the habitat degradation would help to improve conditions and ensure the
long-term hedlth of the Presumpscot River.

Restoration recommendations include:

Land preservation;

Work with exiging landowners to minimize activities that degrade buffers;

Initiate community activities and landowner outreach programs that assst landowners
with improving buffer conditions; and,

Enforcement of rules and regulations imposed to redtrict activities that degrade buffers.

Also, a non-maintained sysem of tralls (documented as ste PR-12) was observed in various
areas dong both the north and south banks of the river. Degradation resulting from trall use was
relatively minor. However, there were some localized areas of vegetation loss, banks dumping,
eroson, and sediment runoff from tralls that could be improved. Also, improvements to these
trals may offer a sgnificant opportunity to increase public recreationa use of and access to the
river.

3.25 West Branch of the Piscataqua River
Description of Waterbody and Surrounding Area

Redtoration inventory surveys were conducted adong approximately 89 miles, which included
93,984 linear feet (17.8 miles) of shordine dong both banks of the West Branch of the
Piscataqua (Figure 8). The survey aea extended from the dam a Mill Pond in Famouth
southeast to the Presumpscot River in FAmouth. The West Branch traverses more eevation
drop than the East Branch, in particular in the southernr-middie portion downstream of the most
southerly crossing of Route 100. From the dtart of the survey area to the end, the river drops
goproximately 60 feet (MEGIS 2005). At the time the survey, flow in the dream generdly
ranged from dow in wider and deeper portions to fast in congricted portions. Average water
depth in the upper /4 of the stream was about 0.5 to 1.0 foot. Throughout the remainder,
average water depth ranged from about 1.5 feet to 3 feet.

Substrate throughout the length typicdly was gravel and sand; portions of the southern-middle
were ledge and exposed bedrock. Sand and st were the dominant substrate for approximately
the find 0.5-mile upstream of the confluence with the East Branch. Embeddedness tended to be
low to moderate throughout the length of the stream. Logjams were less abundant than in the
East Branch, but were ill fairly common, and sometimes quite large.  Two farly szable beaver
dams were located aong this river. Banks typicaly were moderately steep, and tended to be
moderatdy wel-vegetated. The stream can be characterized as meandering for most of its
length, dthough there were sgnificant “sraight-run” sectionsin the middle portion. Despite the

Final Habitat I nventory Summary Report April 2005
_42-



\Wes

N

AN
// \
/ 4
4
> 4 WB-01'g
//
N/
4
// \\ / ?
j N
/ N\ WB-02
N WB-03A (@ WB-
N \ 8
= N\ WB-04 o WB-03B
N WB-06 kWB-%
\\Vl\/B-OS @ ®\WB-07 WB-05A
G 1
WB-10 ‘\WB'09 S Cumberland
. Z
WB- .WB‘-11\ 9‘9@0
\ WB-14 0P \WB-12 N U
WB-15@ | % )
WB-16 @ % ) \
— \
WB-17 (€ ™
% N
N
\ '909 N
e \WB-18 o N\
WB-19® | N\
\\ A
N
N
2008 R |
N
WB-19A+ N
26 N da V4
N
N
Falmouth \\\

Project Location

= Project Boundary
Presumpscot River Watershed

|:| Ponds, Lakes, & Rivers

— Town Boundary
Interstate

Local Road
Primary Road
———+ Railroad

Legend

e East Branch of the Piscataqua River

Figure 8. Restoration Sites along
the West Branch of the Piscataqua
River Identified in the
Habitat Restoration Inventory
for the Lower Presumpscot
River Watershed.

A Dam
® Habitat Restoration Site

Waterbodies Included in Inventory

Mill Brook
e Presumpscot Estuary

e Presumpscot River
West Branch of the Piscataqua River

Prepared For: " ° .
P Cadtv Blj E,J' f?m.-"«,l-’jr‘ PVV_I_E_{_’J‘,L

HABITAT PESTORATION PRIGHAM;

Partnershins to Revitalize Damaged Habitats

04/05

Prepared By: Date:
4 >NEA

Data provided by Maine Office of GIS



fact that there were more road and utility crossings per unit distance dong the West Branch, the
generd habitat for saimonids was good to very good, due to substrate, and numerous trout were
observed in upper and middle sections of this waterbody.

Approximatdy 70% of the area immediately surrounding the West Branch of the Piscatagua was
forested (Volume 11, Appendix C). Land cover in the north section, from Mill Pond south and
southwest to Interstate 95 (2.2 miles), was 50% forest and 50% open area. Farms and associated
agriculturd fidds, two primary roads, a 125-foot ROW, and a 250-foot wide ROW were the
dominant land uses in open aeas (Volume II, Appendix C). Approximatedy 50% of the
waterbody in this section occurs within or directly adjacent to ROW openings. The section from
Interstate 95 south and southeast to Gray Road/Route 100 (4.0 miles) was approximately 90%
forest and 10% open. A 500-foot wide ROW and a large agriculturd field dominate open aress.
A pond aso abuts the east bank of the waterbody in the southernmaost portion of this section.

Land cover in the find section of this waterbody, from Gray Road to the confluence of the West
Branch with the Presumpscot River (2.7 miles), was 60% forest and 40% open. Agriculturd
fidds old fiedds, commercid and resdentiad development, four primary roads, a ralroad, and
secondary roads associated with development, dominate open aress in this section. In addition, a
rddivdy high dendty of additiond lage agricultura fidds and resdentid/commerciad
development surround much of the West Branch, but these additional land uses were located
beyond the 250-foot buffer of theriver.

Significant direct dterations to the channd include a complete waterbody obsruction (dam)
located a Mill Pond, and bridge abutmentculverts associated with two interdate crossings,
seven primary/secondary road crossings, one ralroad crossng, and two bridges associated with
unimproved roads. These features have dtered the veocity and flow of water in the West
Branch from its naturd condition, have impaired the natura shordline bank, and roads associated
with these areas promote runoff of pollutants from the road surface into the waterbody.

There were no EPA-listed water quality impairments for the West Branch (USEPA 2005).
Summary of Field Evaluations

Forty-three (43) potentid restoration stes were identified for the West Branch (Figure 8). A lig
of dl dtes and Ste summary reports for each dte are provided in Volume I, Appendix B. All 12
sources of degradation were identified dong the West Branch and 109 individud examples of
these were observed (Table 3). The most common source of degradation included land clearing
(observed a 23 of the 36 dtes) and ROW issues (observed at 19 sites).  Ninety-nine (99) percent
of dtes with ATV impacts were located within utility ROW corridors.  These sources of
degradation resulted in 144 indicators of degraded environmenta conditions (Table 4). The most
common degraded condition was the lack of adequate buffer (Table 4).

Approximatdy 26,970 linear feet of habitat (29% of the linear distance of the shoreine) aong
the West Branch was in some date of environmenta degradation and > 99% of the restoration
need was associated with riparian buffer (26,935 feet). The lack of adequate buffer was
primarily the direct result of land clearing and land uses such as ROW corridors and agricultura

Final Habitat I nventory Summary Report April 2005



areas. Of the 26,935 feet of buffer restoration needed, 39% was associated with ROW corridors
(7,765 feet), 30% was asociated with old fiddsagriculturd areas (8,135 feet), 17% was
asociated  with  reddentid  development (4,030 feet), 15% was associated  with
commercid/industrial  development, and 9% was asociated with combined ROW/ATV  uses
(2,310 fest).

Notable Sites or | ssues

Of the 43 sites in the West Branch, 10 sStes (23%) had a degradation score of grester than 3.0
(Table 9). Degradation scores of redtoration stes adong the West Branch (i.e, degree of
environmental degradation at each dte) ranged from 050 to 4.9. Although the West Branch
ranks second highest in terms of the number of dSites in need of restoration, compared to other
dtes, the amount of shoreline in need of restoration was relaively low and the number of Sites
that were a least moderately degraded (degradation scores > 3.0 or higher) was lower than that
found in al other waterbodies surveyed except the East Branch.

Each of the 43 gtes identified during this survey is deserving of further evauation to determine
auitability for restoration, and dthough determining dte suitability for redtoration is subjective
and is greatly dependant upon the budgets and objectives of the organizations interested
retoration, the following dtefredtoration issues observed dong the West Branch are worth
noting.

Table9. West Branch Restoration Siteswith a Degradation Score of Greater than 3.0.

Sze #of Indicatorsof Degradation
SitelD (linear feet)  Degradation Scoret! Primary |ssues

\WB-19 20 4 3.20 ATV use

\WB-03A 25 3.70 ATV use and ROW

\WB-05A 70 4,05 Bridge associated with road crossing
\WB-19A 200 4,05 Bridge associated with road crossing
\WB-22C 80 4.05 Bridge associated with road crossing
\WB-25A 80 4.05 Bridge associated with road crossing
\WB-31A 50 4.05 Bridge associated with road crossing
Bridge associated with railroad

N o1 oo oo oo

\WB-33A 60 4.05 ;

crossing
\WB-12 550 4.35 Farm road through stream
\WB-03B 40 6 4.90 ATV use and ROW

" Higher score indicates a higher level of habitat degradation.

Sites WB-03A and WB-03B (ATV use of ROW Corridors)

Approximately 98% of the length of the West Branch had inadequate buffer coverage. Thirty-
gx (36) percent of the areas with inadequate buffer were associated with utility ROWs.  In
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addition, ATV use of ROWs had contributed to overal stream degradation by reducing shoreline
banks, diminating vegetation, increesng eroson and sediment loading, and by causng repested
direct impacts to the subgtrate of the channd.

Although regtoration efforts in ROW corridors were somewhat limited due to ROW redtrictions
on vegetaion dendty and height, fish habitat and water quaity conditions could be improved a a
relatively low cogt and effort (< $25,000). Significant retoration benefit dso would result from
a reduction in impacts associated with ATV use of ROW corridors.  Site-specific restoration of
ATV damaged dtes should be combined with methods to reduce use and impacts, in order to
reduce the likelihood that dtes will be re-used or that new access areas will be created by riders
following resoration. The mgor chdlenge a these Stes will be the ability to limit future use of
theareasby ATV riders.

Restoration recommendations for ROWs impacted by ATV’ sinclude:

Stabilize and plant overhanging vegetation dong shordline banks within ROW,;

Coordinate with landowner to promote the highest densty and layers of vegetation
dlowablein ROW;

Improve conditions within ATV tralls by restoring shordine banks and vegetation,
redirecting runoff, gabilizing trals, and reducing in-channd impacts usng bridges or
redirecting ATVsto dternate trails; and,

Work with locd ATV organizations to promote awareness of ATV impacts and to dicit
assistance in restoretion efforts.

Siteand WB-19 (ATV use)

Site-gpecific retoration of ATV damaged sites should be combined with methods to reduce use
and impacts, in order to reduce the likelihood that Stes will be re-used or that new access areas
will be crested by riders following restoration. Codis to address ATV issues were likely to be
less than $25,000. However, chdlenges include the ability to limit future use of the areass by
ATV riders.

Restoration recommendations for sitesimpacted by ATV’ sinclude:

Improve conditions within ATV traills by resoring shordine banks and vegetation,
redirecting runoff, dabilizing tralls, and reducing in-channd impacts using bridges or
redirecting ATVsto dternae trails, and,

Work with locd ATV organizations to promote awareness of ATV impacts and to dicit
assigtance in retoration efforts.

Sites WB-05A, WB-19A, WB-22C, WB-25A, WB-31A, and WB-33A (Impacts associated
with bridge crossings)

These dtes were associated with road crossngs and a railroad crossing (WB-33A) over the West
Branch. In genera, habitat degradation associated with road crossings includes hardened un-
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naturd shorelines, impediments to naturd flow due to abutments, lack of vegetation on shordine
banks and in the riparian buffer, and impared aesthetic qudity. There was dso potentid for
runoff of sediment and pollutants from the impervious roadway surfaces.

Conceptua costs to restore bridge ste are likely to be very high (> $150,000) and factors to
consder in the cods associated with restoring the dSte include the need for the following:
engineering surveys and hydrologic invedtigations prior to remova of hard dructures on banks,
bio-enginering abilization of banks traffic control; and mgor dte grading, fill removd,
remova of hard dructures, erosion control, and planting. Some chdlenges associated with
retoration of bridge dtes include limited access, potentid need to redtrict public access on
roadways during restoration, and limitations of planting and grading due to ROW redtrictions on
vegetation adjacent to road corridors. Some restoration benefit could be achieved a a low cost
($25,000) by ingdling st fence or other structures to redirect flow off roadways away from the
waterbody.

Restoration recommendations for these sites include:

Remove bridge abutments dong shordine banks and dabilize banks using bioengineering
techniques,

Remove rip-rgp from intertidal zone and regrade to a depth suiteble for sdt marsh
vegetation;

Redirect runoff from roadways to ensure sediment/pollutants are filtered through
detention basins; and,

Plant trees/shrubs to improve the buffer.

Site WB-12 (Farm Road)

This dte was an unimproved farm road that crosses the West Branch. Habitat degradation issues
include dteration of channe substrate (i.e, rock placed in channd to harden crossing),
impediment to naturd dream flow, diminished shordine banks lack of riparian vegetation,
rutggullies in fam road, runoff from road into the waterbody, sediment loading, inadequate
buffer (i.e., forested but 100 feet wide), and the area was located adjacent to potential sources of
nutrient load and pollution (i.e., adjacent to a paved road and agricultura field).

Costs associated with restoration of this site are expected to be low (< $25,000) and there were
no obvious limitations to restoration However, costs could be moderate ($25,000 to $75,000) to
restore the entire buffer to a 250-foot width and will depend on the type of road crossing
ingtaled.

Restoration recommendations for this Ste include:

Remove hardened crossing in stream;
Regrade and restore shoreline banks;
Stabilize and replant banks;

Replace crossing with bridge if needed; and,
Widen stream buffer to 250 feet.
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Common Sourcesor Indicators of Degradation

Smilar to the East Branch, the mogt prevaent restoration issues facing the West Branch were
associated with land clearing.  Ninety-eight (98) percent of the restoration needs adong the West
Branch were related to inadequate buffer coverage, most of which were associated with ROWSs
and agricultural areas.  Efforts to address these sources of degradation would help to improve the
long-term hedth of the West Branch. In addition, costs associated with improving buffer
coverage can be minor and may smply involve working with landowners to remove a portion of
the riparian area from active use. The long-term hedth of the West Branch will likdy be
compromised if trends in land clearing and associated buffer loss continues unchecked. To
improve conditions and ensure the long-term hedth of this waterbody, retoration efforts for the
West Branch should focus on the following:

Land preservation;

Work with existing landowners to minimize activities that degrade buffers;

Stabilize and plant overhanging vegetation dong shoreline banks within ROWS,

Coordinate with landowners and ROW managers to educate and promote the highest
dengty and layers of vegetation dlowable in ROW;

Initiate community activities and landowner outreach programs that assst landowners
with improving buffer conditions; and,

Enforcement of rules and regulations imposed to restrict activities that degrade buffers.
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40 RECOMMENDATIONS

Overdl the lower Presumpscot River Watershed can be characterized as being in moderately
good condition for a watershed that was partly in and adjacent to an urban area.  This study
documented a number of redtoration needs and opportunities that have the potentid to
ggnificantly improve water quaity and habitat, both for aguatic species such as anadromous fish
goecies and freshwater fish, but dso for terrestrid wildlife species that inhabit riparian buffers.
Specificdly, this study has identified the following:

1) One hundred fifty-four (154) steswere in need of some form of restoration;

2) The most widespread sources (or causes) of degradation were land clearing (areas where
land is cleared, but is not maintained as part of ROW management requirements), ROW's
(areas that were cleared and were maintained as open areas due to management
requirements), and ATV use; and,

3) Themost common degradation was lack of adequate riparian buffer, and
impaired/inadequate shordine bank vegetation.

Notable widespread issues identified during this survey include the following:
ATV Impacts

Ovedl, ATV impects were overwhelmingly most severe on Mill Brook, and this is where efforts
could be concentrated. Despite the chalenges associated with controlling ATV use and damage,
there is dgnificat potentid for improvement a individud redoration dtes  Significant
resoration benefit can be achieved for rdativey little cost by redricting or limiting access to
degraded areas. In addition, because there were active ATV organizations in Maine, there is the
potential for education and cooperative approaches.

Inadequate Riparian Buffers

As documented in this report, the lack of adequate riparian buffers was the most common
resoration need in the Lower Presumpscot River watershed, and therefore this is where the
greatest opportunity for improvement exists, particularly in areas where inadequate buffers abut
large agriculturd aess, golf courses, or other potentid sources of nutrient/pollution load.
Significant improvements could be achieved even through passve methods such as dlowing
natural regrowth of woody vegetation within openings that occur within the 250-foot buffer. The
two golf courses adjacent to waterbodies in the watershed present a specia chalenge with regard
to the buffer issue. Each had sections that directly abut a river, and therefore would require some
type of redesign of some fairways or greens to accommodate wider buffers. However, there
would be sgnificant benefit of having a wider buffer (or a buffer a al in some cases) in terms in
improved water qudity (eg., buffering from the use of fertilizers and pedticides), and reducing
direct sun exposure on the water. Codgts associated with improving buffer coverage can be minor
and may smply involve working with landowners to remove a portion of the riparian area from
active use and encouraging involvement in “GreentAcres’ and “ Golf-Green” programs.

Final Habitat I nventory Summary Report April 2005
-49-



Invasive Species

Invasive species such as Japanese knotweed, purple loosesirife, and common reed were found
throughout the waterbodies in this survey, but were most common in the Presumpscot EStuary,
where common reed had formed monocultures dong most of the perimeter of the estuary.
Numerous management options were available, however, the tradeoffs between cog, likelihood
of success, and potentiad impacts to desrable species as a result of management activities must
be carefully consdered when sdecting a management Srategy. The species composition, extent
of coverage, change in the extent of coverage over time, and an assessment of any negative
impacts to other communities and wildlife from the invasve species, should be carefully
evduated prior to implementing management drategies, paticularly those drategies tha may
broadly affect other species and communities. Restoration options may include remova of root
stock, burning, cutting, herbicide application, and/or the use of biologica controls.

Eroson, Undercutting and Root Exposure

These issues were observed a various locations throughout al waterbodies. In generd, it was
difficult to evduate if this was occurring a a rate that was above that which occurs “naturdly”,
especidly when this sudy involved assessment a only a sngle point in time. Mog likely, land
development and land clearing in the watershed had resulted in somewhat higher pulses of flow
in the waterbodies, which may result in increased rate of undercutting and channd migration.
However, except for those eroding/undercut aress identified as restoration dtes, the results of
this study did not reved that bank eroson was occurring a an unusua rate or causing unusudly
degraded conditions. A more intensve, watershed-scale study would be required to make
determinations about natura-vs. unnaturd causes of bank ingtability.

Summary of Water body |ssues and Opportunities

Ovedl, the Presumpscot River had the highest number of restoration Stes, the highest dengty of
gtes per mile of area surveyed, and the highest percent of areain need of restoration Table 10.
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Table 10. Summary of Restoration Inventory by Water body.

Presumpscot Presumpscot

East Branch Mill Brook Estuary River West Branch
Tota number of degraded
sites per waterbody 27 27 12 45 43
Dengty of gtes per mile of
waterbody surveyed 4.82 4.82 1.80 5.56 4.83
Percent of waterbody in
need of restoration 37 26 42 52 29
Percent of sites per
waterbody with 11 33 75 29 23
degradation scores> 3.0
Percent of Sites per
waterbody with inadequate >99 32 36 67 >99
buffer

Land clearing Land clearing for Invasive species, Land dearingfor = Land clearing for
Most common sources of forag ROWSs/commercid land clearing for ag fiddg/golf ROWsand ATV
riparian buffer degradation fidds/galf development, and commercid courses/commer use

COUrses ATV use development cid development
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