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EXECUTIVE SUMMARY

This Capisic Pond Sustainability Plan – Phase 1 report (Report) was prepared by Woodard & Curran in
association with Regina S. Leonard landscape architecture & design, herein referred to as the “Project
Team”. This Report provides recommendations for a Phase 2 effort for Capisic Pond’s enhancement and
long-term sustainable management.

Project Goals and Background

The Capisic Pond is the City of Portland’s largest freshwater water body and the Park a favorite
destination for area residents and bird watchers.

Over the past 15 years, the City of Portland has made significant investment in improving the Capisic
Brook watershed through combined sewer overflow abatement and stormwater management and
planning. With recent Capisic Pond Park habitat enhancements and planned improvements to watershed
quality, the development of a sustainable management plan for Capisic Pond will allow the community to
realize the full benefits of this resource.

This Report summarizes what has been accomplished to date within the watershed and Pond area, and
provides recommendations for next phases of work. In an effort to inform future planning, the project
team examined the chemical and physical characteristics of the pond sediments, explored opportunities
for management of the Rockland Avenue stormwater discharge and explored permitting constraints and
opportunities as a basis for next steps. Additionally, the project team conducted two public meetings to
provide information to public stakeholders and to reach consensus on next steps in Capisic Pond
management.

Pond History and Previous Studies

Capisic Pond is a manmade impoundment on the Capisic Brook in Portland, Maine. The Pond receives
runoff from a highly urbanized watershed and has experienced significant sedimentation with current
open water only a fraction of historical dimensions. The Pond has a colorful history and has been an
integral part of the Portland area since the late 1600’s and was the site of an early gristmill and sawmill.
The Pond’s current dam was constructed in the 1950’s with modifications to the dam overflow weir made
in the 1990’s to manage upstream flooding. The Pond was last dredged in the 1950’s. The Pond (and
adjacent wetlands) is currently designated under state law as a “moderate-value” Inland Waterfowl and
Wading Bird Habitat (IWWH) by Maine Department of Inland Fisheries and Wildlife, which requires
special management. The adjacent Capisic Pond Park was established in 1948 and has been enjoyed by
Portland area residents largely as a natural area with very few traditional park amenities.

Over the past twenty years, the Pond, the adjacent Park and the Capisic Brook watershed have been the
subject of numerous studies and plans addressing ecology, flooding, infrastructure management, and
pollution prevention. The studies have been largely focused on the Capisic Brook, combined sewer
overflow abatement and habitat enhancement of the Park area and many of the plan and study
recommendations have been implemented. The primary recommendations that are still to be implemented
include Open Water Management and Education Station Development. More recently, concerns have
been expressed regarding the discharges of stormwater runoff at Rockland Avenue. Currently, there is no
specific Capisic Pond management plan in place for ongoing management of the Pond & Park for habitat,
aesthetics or recreation.

Key Findings of this Report

 Since the 1950’s open water in Capisic Pond has been reduced from approximately 7.7 acres to
approximately 2.6 acres, approximately 34% of its 1956 dimensions.
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 For sediment removal scenarios, pond sediments do not appear to preclude beneficial reuse under
current Maine Department of Environmental Protection (MaineDEP) standards.

 Limited sampling conducted by MaineDEP indicate the Pond may be a nutrient enriched system
and at times contains above average amounts of nutrients and dissolved organic carbon and below
average levels of dissolved oxygen.

 Capisic Pond dam weir modifications were undertaken in 1996 and again in 2001 to reduce
flooding above the dam. The modifications increased the overflow capacity, to pass far more
water without raising the Pond’s water level, which may influence the ability of cattails and other
vegetation to colonize near-shore pond sediments.

 Capisic Pond is a moderate-value IWWH area with low scores for wetland diversity;
sedimentation is compromising the Percent of Open Water Habitat value. The IF&W criteria
should be carefully considered in the context of future habitat and open water enhancement
activities.

 The Rockland Avenue stormwater outfall drains approximately 160 acres of highly developed
residential and commercial area. Given the extensive size of the drainage area discharging runoff
at the Rockland Avenue outfall there is potential for migration of pollution and sediments into the
Pond; erosion of the channel below the outfall has also been observed.

 The following preferences were identified through the project’s public meetings:

o Open Water: Pursue open water habitat restoration to strategically remove accumulated
sediments; provide enhanced open water to wetland ratios;, and enhance and manage
wetlands for increased wetland diversity.

o Rockland Avenue Outfall: Pursue retrofitting to enhance trash capture and stormwater
quality treatment to the extent practicable.

o Education Station: Pursue additional education stations, to be developed in a context
sensitive way with neighborhood input and contingent upon neighborhood approval.

 The following questions were asked during the project’s public meetings:

o How much sediment enters the Pond? Will management actions be sustainable or have to
happen frequently?

o Will cattail vegetation simply return upon completion of any project? What is “life
expectancy” for management actions?

o What are the permitting and funding issues around preference for open water habitat
enhancement?

o What will be the wetland enhancements and will ecology and survivability be considered
in the planning?

Recommendations

 Conduct Wetland Analysis

 Conduct Evaluation of Pond Morphology

 Conduct Evaluation of Pond Hydrology

 Engage and Consult with a “Project Partner Team”

 Develop a Pond Enhancement and Management Plan
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1. INTRODUCTION

1.1 PURPOSE

The purpose of this report is to summarize the historical and current condition of Capisic Pond in
Portland, ME. The report focuses primarily on the extensive studies regarding Capisic Pond and the
Capisic Brook watershed, but also includes evaluation of current conditions. This summary will provide a
basis for understanding where the Pond improvement actions stand now and will allow the identification
of additional information or actions needed to move forward with community supported
recommendations for Capisic Pond’s enhancement.

This summary was developed using existing studies and plans, site visits, and historical and current
information. Studies and plans reviewed included the following:

 Natural and Cultural Resources of Capisic Pond - Prepared by Woodlot Alternatives
 Capisic Brook Greenway Master Plan -Prepared by CRJA Landscape Architects
 Previous Capisic Pond Dredging Plans
 Maine DEP Wetland Biomonitoring
 Maine DEP Fluvial Geomorphology and Urban Streams Reports - Prepared by Field Geology

Services
 West Side Interceptor Design Documents including NRPA permits and landscape design
 Capisic Brook Watershed Management Plan - Final Draft – Prepared by Woodard & Curran
 Pond historical documents including dam design, historical aerial photographs, etc.

1.2 CAPISIC POND

Capisic Pond (Pond) is Portland’s largest freshwater body and was created in the 1600s with the
construction of a dam on Capisic Brook, a small stream approximately 2.5 miles in length. The Capisic
Brook Watershed is approximately 1,500 acres and is highly developed with a mix of residential and
commercial development. The Pond receives natural runoff, stormwater runoff from developed areas and
periodic combined sewer overflows during certain rain events. The City of Portland (City) is currently
implementing combined sewer overflow abatement activities with the plan to eliminate combined sewer
discharges into the Pond watershed within the next several years. Additionally, in 2011 the City
developed the Capisic Brook Watershed Management Plan to address the impacts of urban area
stormwater runoff on the brook and Pond. These efforts in the watershed now allow the City to consider a
long-term management and enhancement plan for the Pond.

The watershed includes several tributary streams. The main branch of the Capisic Brook originates in a
wooded area within Evergreen Cemetery and flows to the west and south along Warren Avenue. The
North Tributary originates near Forest Avenue, and this branch flows through a residential and
commercial-industrial area before joining the main branch northwest of Evergreen Cemetery. The stream
then flows through a residential area and is joined by the West Tributary, which originates near I-95 and
the Riverside Street commercial area. The West Tributary meets the main branch approximately 3,000
feet downstream of the confluence of the North Tributary and the main branch. The brook continues to
flow through residential areas until it reaches Capisic Pond; the pond discharges back into the Brook
which flows into the Fore River, a major tributary of Casco Bay.

1.2.1 Pond and Park History

Capisic Pond has been a central part of Portland’s history for many years. The original falls near the
current dam location powered a sawmill and a gristmill established in the late 1600’s and was central to
the economy in early Portland (then called Falmouth). During the cold months, the frozen water in the
Pond provided ice to the City. The earliest references to pollution in the watershed was from 1886, when
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then Secretary of the Maine Board of Health visited the “Capisic Pond in Deering for the purpose of
inspecting the pond and its surroundings as regards alleged nuisances. For years a local nuisance had
existed in the shape of a tripe factory and bone boiling establishment. The water which came from this
and which crossed the public highway below the factory and flowed a considerable distance through
meadows before it reached Capisic Pond, made the air very offensive the whole length of the little brook
and had completely spoiled the little sheet of water which is known as Capisic Pond, and from which
formerly there was gathered ice of a very excellent quality.” In more recent history, the Pond has
provided a fishing and skating area, as well as a recreational area with the creation of Capisic Pond Park
in the 1940s (Gilbert, 1987; Graham, 2011).

The greater Capisic Pond area was first considered for the purposes of a park and playground in 1938
through a citizen petition, but the land was initially deemed unsuitable for park purposes by the City
Council in 1939. In 1947, the City Council reconsidered a smaller parcel for the same purposes, and in
1948 Capisic Pond Park became an official City open space. Capisic Pond Park is now an 18-acre park
consisting of a freshwater pond, wetlands and uplands. Residents frequent the park for recreation,
particularly the half-mile Capisic Brook Trail walking path, and for bird watching. Several undeveloped
side trails offer exploration of the pond and surrounding wetlands.

The current Capisic Pond dam was built by the City of Portland during the mid-1950s as part of the West
Side Interceptor Sewer project, and as part of the overflow structure of the combined sewer system. This
structure was a reconstruction of and is located below the placement of the original privately owned dam,
the construction period of which is unknown, but knowledge of the pond reaches as far back as the mid-
to late-1800s or further (Gilbert, 1987; Graham, 2011).

During the late 1940s, the City planned improvements to Capisic Pond in the form of dredging and
included straightening of the Capisic Brook channel below Lucas Street. The plan indicates areas of cut
and fill along the margin of the Pond and also shows a proposed roadway on the east side of the pond.
Given that the road does not exist, it is not clear to what extent this plan was implemented. Appendix A
shows the original Capisic Pond Improvement plan from June 8, 1949 that shows the extent of the
dredging and proposed improvements.

1.2.2 Previous Pond and Park Studies

Over the last three decades, the City of Portland and other agencies have undertaken a number of studies
and plans relevant to Capisic Pond and the park area. With increasing public awareness and appreciation
for urban natural spaces, the Capisic Pond Park has gained increasing importance both for its walking
trails and as an environment in which to experience wildlife. While the 18-acre park, with its old field
habitat, forested upland and large, freshwater pond, is unique in Portland, Capisic Pond Park’s value as
both a recreation and wildlife corridor is significantly defined by its connections with adjacent natural
areas, such as Evergreen Cemetery and the Fore River Sanctuary. For this reason, some of the previous
studies of this area are linked to larger, more comprehensive projects. Recommended improvements for
the park, therefore, have historically been tied to these efforts. The following are brief descriptions of
these previous studies.

Portland Shoreway Access Plan –Mitchell-Dewan, 1987

Similar to the 1905 Plan for Portland’s Park System by the Olmsted Brothers, the Shoreway Access Plan
analyzed the City’s existing and potential open spaces and made comprehensive recommendations to
develop, conserve and enhance public access to waterfront and natural areas. The plan, with its
Waterlinks Concept Diagram (see Figure 1-1), envisioned an integrated system of recreation areas, trails
and open spaces with destination points along a trail loop. The network included Capisic Pond Park in
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Figure 1-1: Waterlinks Concept Diagram

“Loop Two,” with a route connecting from the Fore River Sanctuary through the park to the Stroudwater
River, Evergreen Cemetery and Baxter Woods.

While the Shoreway Access Plan focused on a comprehensive City-wide system, it also included
recommendations specific to selected sites, including Capisic Pond Park. These recommendations were
informed by general assessments of the existing conditions.

At the time of the study, Capisic Pond Park was an “unpublicized public park with a non-maintained but
passable dirt road across open field.” There was minimal development on site, with a central pathway and
smaller footpaths, a primitive footbridge, and parking space for 1-2 cars. The natural features of the park
included open field bordered to the west by the freshwater pond and to the east by what the plan described
as “weeded, mixed evergreen and deciduous forest”. There were six points of access to the park. The
major path entered from Capisic Street with minor footpaths extending to adjacent neighborhoods at
Machigonne, Eaton, Ridley and Lucas Streets. There was a small footbridge and path to the park from
Presnell Street. At the time of the report, the park was experiencing pressure from several planned
residential urban development projects proposed in the immediate neighborhoods.
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Much of the plan’s assessment focused upon the visual qualities of the park, noting that, “with better
management of land and pond… the area could become an attractive addition to the neighborhood”. The
plan recommended selective thinning and some replanting to add to the “textural and spatial diversity”.
Water quality of the pond appeared to be an issue at the time of the report, which noted the presence of
cattails and algae growth in the pond and the plan recommended protection from runoff from adjacent
lawns and pathways. The plan also recommended an adjustment to the alignment of the trail to achieve a
more naturalistic form that better complimented the pond.

While the Shoreway Access Plan recommended that the City prepare a master plan for park
redevelopment, it did provide initial guidance. The recommendations included a new parking area off
Lucas or Capisic Street for up to five vehicles, trail realignment and resurfacing, development of a small
overlook with informal seating near the pond, creation of a new picnic area, and native plantings. The
plan also focused upon the educational opportunities, suggesting the incorporation of interpretive signage
with nature themes. While the plan did not make specific recommendations regarding trail surface
materials for Capisic Pond Park, it did note that four feet should be the standard trail width and that trail
surfaces should be appropriate to the area and expected level of use. The plan showed picnic areas in the
meadow near the Capisic Street park entrance and atop the present day sledding hill. It noted that these
designated areas should be level and accessible for daily maintenance. As well, the plan identified two
overlooks: one at the top of the sledding hill and the other on the point of land near the Capisic Street
Park entrance.

Inventory & Management of the Natural & Cultural Resources of Capisic Pond – Woodlot
Alternatives, 1989

In 1989, the Friends of Capisic Pond Park commissioned a habitat assessment and management plan of
the Pond and Park area. The resulting report called Capisic Pond Park a “high value natural area that
provides residents the opportunity to learn about wetlands, wildlife, and the importance of natural
resource protection”. The inventory and assessment included a detailed listing of plants and wildlife
found in the study area and also included limited analysis of Pond water chemistry. No unusual natural
areas or rate plant communities were noted beyond the occurrence of the uncommon Tuberclad Orchid,
which at one time was listed as a “special concern species” by the Maine Endangered Plant Technical
Advisory Committee. The study noted a “typical assemblage” of large and small mammals within the
park. Thirty-six species of birds were recorded, with up to twenty species actively breeding. While the
report cited exceptionally high eutrophication rates within the pond due to pollution from a variety of
non-point source pollutants, the analysis that provided this determination was limited and recommended
further sampling.

The study provided a series of management recommendations, including both short-term and long-term
steps and conservation-related measures for improving habitat and water quality as well as education.
These short term measures included the conservation of the existing uplands to prevent future
fragmentation of habitat and the acquisition of undeveloped adjacent land parcels. The recommendations
also proposed future studies to better understand the hydrology of the Pond, including comprehensive
water quality testing to better understand the contributing factors to the “accelerated eutrophication rate”
of the pond. Conservation measures were aimed at improving the quality and function of the park as a
natural area. The plan called for a detailed boundary survey as an important first step in addressing
encroachment issues and the maintenance of a 100-foot vegetated buffer around the pond edge.
Implementation of the Shoreland Access Plan was also deemed a priority, although the report did not
provide specific details. At the time of the report, more extensive research was needed to understand how
best to restore wetland systems within the park, although it was suggested that water level manipulation
should be considered as a way to discourage the invasion of monoculture species, such as cattails.
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The Capisic Brook Greenbelt / Stormwater Abatement Study – CH2M Hill, 1996

In 1996, the City of Portland commissioned CH2M Hill to evaluate and recommend water quality
improvements “with net ecological and community benefits” within the Capisic and Fall Brook
Watersheds. The study was initiated in response to the City’s Combined Sewer Outflow Abatement Study
Master Plan, which cited strong support for the implementation of a plan to improve water quality,
manage storm water and enhance wildlife habitat and recreational opportunities. While the firm identified
Capisic Pond Park for its high potential wildlife habitat, it noted that “the ecological value of the pond is
diminished by the aggressive nature of two species: cattail and purple loosestrife”. The report
recommended an integrated approach to stormwater abatement, environmental enhancement and
recreation enhancement in the Park and watershed area.

Environmental improvement recommendations included the diversification of existing vegetative species
by planting a greater variety of herbaceous plants, wood shrubs and saplings to augment “vegetative
stratification,” or the canopy and sub-canopy. “These changes will work to maintain existing diversity of
wildlife while providing habitat for additional species”. Importance was given to nurturing the diversity
and forestation of wetland habitats since they provide both natural flood control, and dense vegetative
cover for wildlife. The environmental diversification goals also included the elimination of the large
monocultures through pond dredging or other modifications, although this approach did not earn
unanimous support from the regulatory agencies.

Additionally, in this study Capisic Pond dam weir modifications were identified as a principal flood
control component. The recommended plan included lengthening the secondary weir by a total length of
25 feet while retaining the primary weir length of eight feet. It appears slightly different adjustments to
the dam weir widths were implemented as a means to alleviate flooding. Deluca-Hoffman Associates, Inc.
drawings ‘issued for bid’ October, 1996, depict the modifications and are discussed further in Section
2.2.4. The plans show widening the primary spillway from eight feet width to 18 feet. This weir widening
was constructed shortly thereafter.

Recreational opportunities identified in the plan included passive and active components, such as walking
paths, viewing areas and a bike path. Recommendations included the expansion of the existing trail
networks within the watershed to provide access to wetlands and other natural features for educational
and recreational opportunities. The report identified several recreational opportunities for Capisic Pond
Park, including the addition of footbridges and the extension of the trail system around the west side of
the pond and to the Fore River Sanctuary. The recommendations also included elements to enhance the
educational benefits of the natural area and suggested new interpretive signs and plant identification
markers. No plan was created to supplement these general recommendations.

Capisic Pond Sediment Sampling and Analysis – Normandeau Associates, 1996

In 1996, the Friends of Casco Bay obtained the services of Normandeau Associates (Normandeau) to
perform a chemical analysis of Capisic Pond sediments in order to inform dredging considerations in the
Pond. In April 1996, Normandeau and Friends of Casco Bay (FOCB) collected three sediment samples
from the northern end of the pond south to Capisic Street and one additional sampling location south of
Capisic Street. Although the sample location figure associated with the Normandeau final report has not
been located, it is our understanding that location #1 was located in the upper pond, and each consecutive
sample was taken further downstream. Results of this analysis indicated some detection of metals,
polychlorinated biphenyls (PCBs) and polycyclic aromatic hydrocarbons (PAHs). Analytical results
showed that only arsenic and PAHs exceeded the MDEP limits (at the time of the report) for those
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compounds, with the highest detection of PAHs at sample location #1. A copy of this report is included in
Appendix A.

During the same time frame, the FOCB conducted water depth evaluations within the Pond. Depths in
Capisic Pond on the north side of Capisic Street ranged from 0.7 feet (0.2 meters) to no more than 2.3 feet
deep (0.7 meters), while depths on the south side of Capisic Street ranged from 2 feet (0.6 meters) to 4.25
feet deep (1.3 meters).

Capisic Brook Watershed Flood Control Study Re-Evaluation (Draft) – DeLuca-Hoffman Associates,
1999

Following a significant storm event in October 1998, the City of Portland retained DeLuca-Hoffman
Associates, Inc. to perform a Capisic Brook Flood Study Re-evaluation. Although this was a study of the
entire Capisic Brook watershed, one deficiency identified in the report was the increased tailwater
condition of Capisic Street culvert due to the configuration of Capisic Pond dam. According to the
hydrology study, at storm flows the dam raised the water level at the culvert outlet, which in turn further
raised the water level in the Pond. The Flood Study report recommended improvement to the dam’s
spillway and the addition of a second box culvert at Capisic Street.

In 2001, the dam underwent construction on its sewer diversion chamber and spillway. The spillway’s
primary weir opening was widened from 18 feet to 50 feet. Soon after the Capisic Street box culvert was
replaced with a larger concrete arch culvert. The combination of a much wider spillway and the larger
culvert substantially increased the outlet capacity at Capisic Pond compared to that available before 2001.
The dam now has capacity to pass far more water without raising the Pond’s water level nearly as much.
The objective of reducing flooding on the properties surround Capisic Pond was accomplished.

Capisic Brook Greenway Master Plan – Carol R. Johnson Associates, 2001

In 2001, the City hired Carol R. Johnson Associates in association with CH2M Hill to develop master
plans for a continuous trail system and greenway within the Fall Brook and Capisic Brook Watersheds,
which were seen as important corridors for both stormwater management and wildlife movement. The
project objectives fell under three main areas of focus: park and recreational improvements; natural plant,
aquatic ecosystem and wildlife habit improvements; and engineering improvements.

Habitat restoration and planning recommendations included the reintroduction of native species and long-
term management to minimize the spread of invasive plants; the protection and reinforcement of
characteristic wetland types; provisions for environmental education with sites representative of
watershed habitat types; and low impact pathways through less sensitive habitats. The plan considered the
ecology and habitat within Capisic Pond Park as “the most diverse and valuable area of the watershed”.
The top of the pond near Lucas Street described as particularly diverse, with a mix of cattail marsh, wet
meadow bordered by old field habitat and mature upland deciduous forest. The pond, the plan noted, “has
substantial areas of open water surrounded by emergent vegetation [and] a wetland finger extends from
the east side of the pond through old field habitat, which adds to the diversity”. Despite these accolades,
the report noted that the pond was eutrophic, with highly turbid water, algal growth, heavy silt
accumulation and extensive debris and detritus around the pond edge. These conditions, the plan
summarized, limit optimal aquatic habitat for fish while providing good habitat for warm water species
and aquatic invertebrates. The assessment noted that the surrounding parkland provided optimal habitat
for songbirds and semi-aquatic mammals because of abundant vegetative cover and food sources.

The Capisic Brook Greenway Master Plan sought to enhance the present uses of the park and to create
new opportunities for public access. The plan recommended connections from Evergreen Cemetery down
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to Capisic Pond Park; included two educational stations located along Capisic Brook, and highlighted
specific improvements to the park itself. The Master Plan proposed better access to the park from the
southern and northern ends with additional, but limited parking. It also proposed improved signage,
seating, and viewing platforms or fishing decks above the pond edge. A new canoe launch near the turn-
around at the southern end of the Park and near Capisic Street entrance was included in the
recommendations.

Figure 1-2: Capisic Pond Master Plan Sketch

The plan also outlined a number of trail-related improvements, including paving the trail surface along the
pond’s eastern edge for universal accessibility, while leaving unpaved footpaths leading to more remote
or private areas of the park. Small bridges and culverts were integrated to provide pedestrian routes across
drainage areas. The plan proposed a new footpath along the western side of the pond, designed and
located to maintain existing areas of ecologically sensitive habitat. It also suggested the use of elevated
boardwalks and overlooks in wetlands and in steeper sections and to maintain separation between
adjacent residences and the trail. The planned improvements also addressed the findings of prior
stormwater studies and environmental assessments. The design incorporated a split rail fence to delineate
the park boundary in order to resolve issues of encroachment by private landowners on the west side of
the pond. The plan also recommended dredging the pond to reclaim open water and other upstream
Capisic Brook channel modifications to improve stormwater conveyance and improve waterfowl habitat.
Recommendations also included a comprehensive list of plant species selected to support and enhance the
ecological habitat of the wetland corridor. Maintenance needs were also considered in the report.
“Maintenance should allow for the natural maturation of land, vegetation, and stream morphology as well
as safe use by visitors”.

Inventory & Analysis, City of Portland Comprehensive Plan, 2002

Natural Environment - The City of Portland, in its 2002 Comprehensive Plan, included an inventory and
analysis of the natural public spaces within the municipality. Of note, “Beginning with Habitat, An
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Approach to Conserving Open Space,” was introduced. The collaborative effort between the City, various
environmental organizations, regulatory authorities and government agencies inventoried wildlife habitats
within the City. The evaluation documented Capisic Pond and Brook as freshwater resources, but
provided no other specific details relative to the park.

Recreation Resources - The Recreation Resources Inventory & Assessment reported a number of
completed trails related to the recommendations of the Shoreway Access Plan of 1987, including the
improvements to Capisic Pond Trail along the easterly side of the pond. Trails being planned at the time
of assessment included those along Capisic and Fall Brooks. The report noted a general trend for
increased public need for parks and open space “fueled by increased athletic field use, private funding and
an increasingly diverse population”. Master Planning, it noted, had created a change in the approach to
the planning and management of parks from incremental project development to larger, comprehensive
and long-range planning efforts, citing the recent Fall Brook and Capisic Brook Master Plans. The update
also pointed to the importance of watershed improvements as part of City’s strategy to comply with
mandates by the EPA and the MDEP to reduce combined sewer outflows, allowing the brook corridors to
naturally accommodate increased stormwater runoff while providing improved habitat and recreational
opportunities through greenway development.

The Friends of Capisic Pond, which originally formed in 1989 to advocate against a proposed
development adjacent to the pond, was inactive in 2002 despite the master planning efforts encompassing
the Park. It is not known to what extent residents informed the recommendations for Capisic Pond Park
contained in the Capisic Brook Greenway Master Plan.

Capisic Park Restoration Plan, West Side Interceptor Sewer Project, 2009

The period beginning in April 2009 saw renewed community activism on behalf of the Capisic Pond Park
in response to a large-scale stormwater/sewer separation project proposed through the central park
corridor. In response to citizen request, the City initiated the “Capisic Park Restoration Plan”, a
collaborative effort including input from residents, the Department of Inland Fisheries and Wildlife, the
Maine Department of Environmental Protection, the Maine Audubon Society, local wildlife biologists,
engineering and design consultants, and City staff and administrators.

The resulting plan established a project approach and defined limitations for construction to reduce
impact on existing wildlife habitat, repair the park to its original natural condition and to the extent
possible, improve the environmental and recreational values of the park consistent with previous park
recommendations. The plan included an extensive replanting effort aimed at improving native plant
diversity, reducing invasive species, supplementing the pond’s vegetative buffer, and enhancing the
existing wildlife habitat with the introduction of desirable food sources and increased vegetative cover.

The Capisic Park Restoration Plan also included reconstruction and realignment of the existing trail,
allowing it to provide seasonal access for sewer maintenance vehicles while remaining visually
compatible with the natural character of the park. Where possible, the trail was pulled back from the pond
edge to improve the buffer zone. Footpaths were left intact at the request of neighborhood residents, who
collectively advocated for the “less is more” approach. A proposed footbridge across the Rockland Street
drainage area was scaled back to reduce visual impact to the park. Entrance markers and signs, identifying
the park and trail system, were also introduced at the three main entrances at Macy Street, Rockland
Avenue and Lucas Street. Plans also included a new parking area adjacent to the Macy Street pedestrian
entrance. The parking lot accommodates up to five vehicles.
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Sewer and trail construction was completed in the fall of 2010, and the final plantings consistent with plan
recommendations were installed in the fall of 2011. The plans incorporated a management strategy for
maintenance of the park landscape, which greatly reduces mowing, maintains taller meadows and allows
for the evolution of natural succession along woodland margins.

Maine Department of Environmental Protection Monitoring

MDEP has two on-going monitoring stations within the Capisic Brook watershed, including one at a
location near Capisic Pond (Station W-023). Though the W-023 station is located in the northernmost part
of the Pond, it represents the most proximate ongoing sampling location available in the area for
indication of pond conditions. W-023 has been evaluated for both macroinvertebrates and water quality
parameters and was assessed in 2000, 2003, and 2010. Figure 1-3 shows the Pond and locations of the
MDEP monitoring stations

Figure 1-3: Capisic Pond and MaineDEP Sampling Locations

According to the 2003 results of the MDEP Monitoring Program, Station W-023 within Capisic Pond had
impaired biota, poor water quality and degraded habitat. Runoff from the highly urban areas surrounding
the Pond and Brook, as well as Combined Sewer Overflow (CSO) outfalls, may contribute to the
impaired water quality at the station, particularly during wet weather (W&C, 2011). Further discussion of
the results of analysis at this monitoring location is included in Section 2.0.

1.2.3 Community Presence

The Pond is of great importance to the surrounding community and there is currently an established
presence of community interest through the Friends of Capisic Pond Park. Residents utilize the park for
many activities including, but not limited to, walking and running, family recreation, dog walking, ice
skating, wetland education and bird watching.
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The water quality of Capisic Pond is of concern due to the potential for recreational use within the Park.
Capisic Park is located along Capisic Pond, downstream of the majority of the watershed. The health of
the brook and its watershed will determine the water quality, aquatic and terrestrial plant and wildlife
presence and general aesthetics of Capisic Pond and Capisic Pond Park.

1.2.4 Previous Recommendations

As described above, several studies and projects have been performed regarding the ecological health and
natural resources surrounding the Capisic Brook, Pond and watershed. These studies and plans provided
recommendations for the Capisic Brook watershed, Brook and Park that range from structural
management solutions to enhancement of natural areas. Although all work done within the watershed
ultimately affects the Pond, this section summarizes those recommendations specifically pertinent to
Capisic Pond.

 Continue separation of the City’s CSO system to eliminate input of sanitary wastewater into the
stream to significantly reduce nutrient and bacterial loads into the Pond;

 Implement structural improvements, including extension of the Capisic Pond Dam weir and
installation of a 4’ x 8’ box culvert at Capisic Street, to control overbank flooding;

 Implement watershed-wide pollution prevention strategies to provide long-term improvements to
Brook and Pond health. These recommendations include enhanced outreach and education to the
public, watershed water quality monitoring, and policy and planning initiatives to reduce the
likelihood for development and redevelopment to contribute to stream and Pond degradation;

 Develop Education Stations within the Park area to help inform the public of restoration efforts
and their role in Pond health;

 Utilize a municipal road sweeping program to reduce road sand in stormwater runoff and
therefore reduce sediment supply to Capisic Pond;

 Design and implement a greenway within the Capisic Brook watershed as described in the
Greenway Master Plan; and

 Modify and dredge Capisic Pond to create an environment suitable for fish and other wildlife
after upstream modifications have been carried out.

The following represent actions taken towards addressing the recommendations listed above.

 The City continues to make progress towards separation of all combined sewers within the
Capisic Brook watershed. As of fall 2011, several separation projects remain to be completed but
will be completed over the next several years, significantly reducing or eliminating combined
sewer overflows in the Capisic Brook watershed.

 The following conveyance structure modifications have been completed: extension of the Capisic
Pond Dam weir, a 20’ by 10’6” Con/Span open channel culvert at Capisic Street; and a 20’ by 7’
Con/Span open channel culvert at Lucas Street.

 The City has purchased a high-efficiency vacuum sweeper and currently implements a water
quality sweeping program in the Capisic Brook watershed.

 The City has initiated a “Greener Neighborhoods, Cleaner Streams” program in the Capisic
Brook watershed to help residents manage their properties in ways that can maintain and improve
water quality.

 The City has installed four permanent flow monitoring locations within Capisic Brook in order to
inform and support future water quality studies.
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1.3 SUMMARY

Capisic Pond has been a central part of Portland’s history for many years, and residents frequent the
Capisic Pond Park for recreation and other outdoor activities. Studies have been performed on the Capisic
Brook watershed, Pond, and Park, though most of the work in the watershed has focused on Capisic
Brook. Results from studies generally indicate the Pond has poor water quality. Runoff from the highly
urban areas surrounding the Pond and Brook, as well as Combined Sewer Overflow (CSO) discharges
upstream of the Pond is likely to contribute to the impaired water quality. The Pond is of great importance
to the surrounding community, and because of this, the poor water quality of the Pond is a concern due to
the potential for recreational use and potential contact with the water.

Our review of the previous planning and research documents suggests that the physical landscape of
Capisic Pond Park remains, in large part, unchanged since its inception as a public open space over fifty
years ago. The area is still a relatively undeveloped natural area of old field habitat and deciduous upland
surrounding a freshwater pond. While limited survey information is available regarding pond open water
area and changes to open water over time, it is our understanding that open water habitat in Capisic Pond
has been steadily declining since the last dredging effort in the 1950’s. A comparison of approximate
pond water dimensions based on our interpretation of aerial photographs in 1956 is included in Figure 1-4
below with yellow representing the 1956 approximation and red depicting the current dimensions.

Figure 1-4: Current and Historical Pond Dimensions

The trail system in the park, despite minor changes in alignment, still provides a central route traveling
north to south across the narrow park corridor with smaller footpaths providing access to points to the east
and west. While the formerly proposed overlooks, fishing decks and picnic areas have not been developed
as recommended in the earlier plans, some features have been implemented, such as the parking area off
Lucas Street, the entrance signs and markers. The new alignment and surface materials of the central trail
is still being evaluated. Additionally, the City continues to evaluate the success of the current alignment,
monitoring the formation of “desire lines” outside of the defined corridor, which have caused compaction
and prevented grass establishment. The corridor was recently re-loamed and seeded.
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Considering the greater context of the Waterlinks plan, there has been much progress toward the
expansion of the trail network linking the park to the Fore River Sanctuary and Evergreen Cemetery.
Portland Trails has played a key role in the implementation of the plan over the past three decades, and it
is interesting to note that the Shoreway Access Plan provided the initial impetus behind the formation of
Portland Trails in 1991. To date, the proposed trail along the west side of the pond has not been
constructed. Considering the challenges of topography, sensitive habitats and residential abutters, further
environmental assessment and planning would likely be necessary to determine the feasibility of this
proposal.

The 2009-2011 park restoration effort greatly accomplished the environmental goals for the
diversification of plant species, improvement of habitat, and the enhancement of the woodland edge as
described in previous planning studies. The new plantings included over six hundred specimens: nine
species of native trees, seventeen species of native shrubs and over 21 species of forbs, grasses and
herbaceous plants. The palette expanded the overall range of wildlife food sources on site and expanded
their seasonal availability. It is fully anticipated that, as the plant community matures, it will support an
increased diversity and amount of wildlife in the park. Plantings located at the pond edge will help to
expand the vegetated buffer, and will, in time, create added cover and habitat.

The largest remaining objective defined by previous park planning efforts is the water quality
improvement of the pond. The “degradation” of the pond has been anecdotally linked to accelerated
siltation and infill by a monoculture of cattails. Beyond the environmental ramifications, there are also
consequences to the pond’s recreational use and visual integrity.

The Capisic Brook watershed has been identified by the City as a priority watershed that is currently in
non-attainment of water quality standards. Recommendations for improving the watershed have been
made and the City continues to make progress toward these improvements.
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2. EXISTING CONDITIONS

2.1 THE WATERSHED

Capisic Pond is located within the Capisic Brook watershed, which is approximately 1,400 acres. The
watershed was five subwatersheds: the North Tributary, East Tributary, West Tributary, Middle Reach,
and Lower Reach, of which the northern portion of Capisic Pond is a part. Figure 2-1 shows the location
of each subwatershed area, as well as Capisic Pond.

Figure 2-1: Watershed Map
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In completing the draft Capisic Brook Watershed Management Plan, W&C performed analysis on land
uses within the watershed. The amount of watershed area that is covered by impervious surfaces, such as
roads, driveways and building footprints, influences Pond health. This analysis found that approximately
31% of the watershed is covered by impervious surfaces. When watersheds exceed approximately 10% of
their land area in impervious surfaces, they begin to show signs of impairment. Impervious surfaces
contribute to increased runoff and increased pollutant loads, while decreasing the infiltration of
precipitation for recharge of local groundwater and maintenance of stream base flow.

2.2 THE POND

Capisic Pond, although currently experiencing the natural cycle from pond to wetland, still contains
approximately 2.6 acres of open water habitat. The Pond’s open water is surrounded by an emergent
wetland, mostly dominated by cattails. Much of the adjacent land is old field habitat surrounding by
mixed upland forest, with residential development along the western shores. The upper Pond, which
extends north toward Lucas Street, contains more diverse wetland habitat including a cattail marsh near
Lucas Street, with riparian vegetation environment present where the upper Pond broadens toward more
open water (Johnson/CH2M Hill, 2001).

2.2.1 Pond Sediments

In September 2011, a site visit of the Pond and Park was performed. The site visit occurred during a
period when the City had opened the dam to drain the Pond for planned erosion control management
along the southwestern shoreline. This provided W&C an opportunity to view the Pond at low water
conditions and visually characterize the bottom sediments that were visible. Additionally, a round of
sediment core sampling was performed at four locations within the Pond.

The sediment characterization performed on September 14, 2011 found that the majority of sediments that
were revealed during Pond drawdown were overlain by a layer of organic material ranging in thickness
from approximately four to seven inches thick. The sediments themselves ranged from greenish-gray silty
clay at the southern end of the Pond, near Capisic Street, to olive gray clay with very little to no fine
sediment present in the open water area of the Pond. Sediment samples were analyzed at Katahdin
Analytical Laboratories for chemical parameters including metals, dioxins, pesticides, PCBs, PAHs,
extractable petroleum hydrocarbons (EPH), and phosphorous. Grain size analyses were conducted to
determine physical characteristics of the sediments. The concentrations from the chemical analyses were
compared against MaineDEP reduced procedure beneficial reuse standards where available. The
concentrations of all parameters at all sampled locations were below these standards. Further discussion
of sediment analysis and chemical analysis of the sediments is discussed in the memorandum in Appendix
B.

2.2.2 Pond Chemistry

Very little data has been collected related directly to Capisic Pond, as opposed to the Capisic Brook and
the upstream watershed. However, a wetland station (W-023) established by MDEP on Capisic Pond does
exist on the northern boundary of the Pond area where the Capisic Brook and Pond meet. Data associated
with this wetland station was collected in June 2000 and June 2003. Additionally, a new location was
sampled in June 2010, W-224, which is located further downstream and more toward the center of the
Pond than Site W-023.

With only two rounds of data from the wetland station and one data set from the pond location, there is
not a full understanding of the chemistry of the pond. However, the data that is available is summarized
below.
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Total Phosphorus: Phosphorus is a major nutrient in all biological systems, as it is necessary for
plant growth. Still, high amounts of phosphorus increases algae growth, particularly in freshwater
ponds and lakes, which in turn can impede light penetrating the pond surface, inhibit other plant
growth and can indirectly reduce Dissolved Oxygen levels. The flushing rate of a pond will influence
the impact of Phosphorus on a pond’s algal growth. At all three sampling events (both W-023 and W-
224), total phosphorus levels were at or near 0.1 mg/L. This level of phosphorus typically indicates a
eutrophic freshwater environment.

Dissolved Oxygen (DO): DO is the measure of the amount of oxygen that is dissolved in the water.
DO levels that measure less than 5 ppm are considered stressful for aquatic life, as the amount of
oxygen available is too low to sustain entire communities. The DO levels from the two sampling
events at station W-023 measured 3.4 mg/L (June 2000) and 5.2 mg/L (June 2003), with W-224
(June, 2010) measuring at 7.4 mg/L. These levels indicate that summer DO levels may periodically be
low enough to be stressful for pond organisms. It should be noted that DO levels fluctuate on a daily
basis and should be monitored much more extensively before reaching conclusions of level of impact
on Pond ecology.

Dissolved Organic Carbon (DOC): DOC is organic material that has been broken down to a size
that can be dissolved into water; measured DOC indicates the amount of organic material found in
lakes and ponds. The average DOC level in Maine lakes is 5.7 ppm; the levels at the three sampling
events for Capisic Pond range between 5.9 ppm (W-023, June 2003) and 8.2 ppm (W-023, June
2000).

Chlorophyll a: Chlorophyll a is the measure of green pigment found in all plants, and the levels
indicate the amount of algae found in a location; the higher the chlorophyll a level, the more algae is
present. Chlorophyll a levels in Maine lakes average 4.7 ppb; the levels from the two sampling events
at station W-023 measured 12.5 ppb (June 2000) and 8.0 ppb (June 2003), with location W-244 (June
2010) measuring 5.2 ppb. These levels indicate moderate amounts of algae present in the water
system.

Overall, the available data is very limited and any assumptions derived from such a limited dataset would
be premature. But the data “snapshot” indicates that this Pond may be a eutrophic system and at times
contains above average amounts of nutrients and dissolved organic carbon. The process of eutrophication
can increase in water bodies with highly developed watersheds, such as Capisic Brook, but it is also
indicative of the natural progression of a pond to a wetland. To fully understand the chemistry of Capisic
Pond, additional data should be collected.

2.2.3 Pond Biology

The primary references for conditions of Pond Biology were discussed in Section 1 but may be somewhat
dated. As far as we know, very little assessment of pond aquatic fauna has been conducted.

During 2006, MDEP performed an Urban Streams Project with Partnership for Environmental
Technology Education (PETE), producing a report, “Urban Streams Nonpoint Source Assessments in
Maine”, which includes a full discussion on Capisic Brook biological monitoring. According to data
collected from the W-023 wetland station during 2000, macroinvertebrate biotas were impaired.

The 2010 sampling at location W-224 included a biological review. This data was similar, though
indicated a slightly more impaired biological abundance, as compared to the data collected at station W-
023. Again, as suggested by the PETE study, contaminants and/or dissolved oxygen may have negative
long-term effects on sediment-dwelling organisms and will have an impact on both fish abundance and
waterfowl that rely on these organisms for food sources.
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During the September 2011 site visit, a biological monitoring review was not performed. However,
during low water, snails, spiders, water bugs, and several other invertebrates were noted in the sediment
and along the water margins.

2.2.4 Pond Hydrology

A hydrologic evaluation has not been performed on Capisic Pond itself, though information is available
for the Capisic Brook watershed. A watershed’s hydrology is a function of soil types and development
patterns. The watershed consists of soils of glaciomarine origin, which are primarily of fine grain texture.
Smaller areas within the watershed also exhibit soil conditions consisting of coarse grained glaciomarine
soils. Predominant soil associations are the Suffield-Buxton-Hollis Association and the Hollis-Windsor-
Au Gres Association. These soils generally exhibit slow to very slow permeability and in some cases have
shallow water tables and/or bedrock. Additionally, a majority of watershed soils are classified by the
Natural Resource Conservation Service as hydrologic soil type C or D, indicating high runoff and limited
infiltration potential (W&C, 2011). These natural soil conditions, paired with the extensive development
in the watershed, would indicate that the flow regime in the Pond is typified by short duration and
“flashy” events with quick rises in water levels in the Brook and Pond and then equally quick descents to
original water levels.

While there is no measured hydrologic data (flow events and durations) for Capisic Pond, flow data is
collected within Capisic Brook upstream of the Pond. Streamflow data is now monitored at four locations
in Capisic Brook. Preliminary monitoring data from 2009 indicates that Capisic Brook sees more frequent
bankfull events than channels in undeveloped watersheds. This is attributed to extensive impervious area
development in the watershed. More common bankfull events in Capisic Brook can cause in-stream scour
which will result in higher sedimentation rates within Capisic Pond.

Additionally, as discussed in previous sections, the City conducted hydrology studies of the watershed
and pond in the mid to late 1990’s. This evaluation included a review at Capisic Pond Dam. Some flow
restrictions were identified throughout the watershed and the recommendations from the study were
addressed by the City, with a few exceptions. As previously discussed, the overflow weir at the Capisic
Pond dam was modified in 1996 and again in 2001 to reduce flooding above the dam.

The weir modifications met design objectives, but the new flow regime may influence the Pond’s wetland
characteristics, including vegetation. The increase in weir width results in reduced frequency and
magnitude of Pond water level fluctuations. An evaluation conducted by W&C as a part of this project
analyzed probable flow depths under the old and new weir configurations. The changes to upstream (e.g.
Pond water levels) as a result of the dam weir modifications are shown in Figure 2-2.

Figure 2-2: Capisic Brook Dam Weir Stage-Discharge Curves
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For perspective, a typically monthly flow in Capisic Brook just upstream of the Pond would be around
100 cfs (based on 2009 flow evaluation), a significant flooding event such as the 1998 storm, results in
flows close to 600 cfs (DHI, 1999).

The Pond’s vegetated margins which once frequently flooded under feet of water are now less frequently
inundated, and then only under a few inches of water. The less intense flooding may allow for
establishment of different wetland vegetation. The reduction in flooding may also create visual changes.
The Pond may tend to appear smaller because the water surface does not expand in size like it once did
during precipitation events.

2.2.5 Pond Sedimentation

In 2003, a geomorphic assessment was completed by Field Geology Services for three streams in
Portland, Maine, including Capisic Brook. This assessment included measurements and classification of
stream reach, mapping of channel features, analysis of sediment transport dynamics, determination of
energy gradients and channel characteristics.

A summary of this assessment for Capisic Brook found stream alteration by incision most likely due to
increased peak discharge; however overall the Brook was found to be relatively stable, with
approximately 86 percent of the total bank area considered to be under stable conditions, with only about
nine percent considered to be eroding. Additionally, approximately 80 percent of the stream channel was
considered to be unaltered. However, while the Capisic Brook channel was found to be relatively stable,
the substrate was also found to be dominantly sand and finer particles (Field, 2003). This type of substrate
is easily mobilized by bankfull flows and given the high level of urbanization in the watershed it is
possible that new fine sediments consistently “replace” mobilized bed sediments. This would create what
would appear to be a generally stable stream with the capabilities for high levels of sediment transport to
downstream reaches and Capisic Pond.

Consequently, Capisic Brook is likely prone to periodic large sediment discharges due to predominantly
sandy substrate and more frequent bankfull events, as discussed previously. Capisic Pond is the probable
location for sedimentation and, therefore, the natural aging process of the Pond (evolution from pond to
wetland to marsh) can increase under an urban scenario. However, with the City’s planned improvements
to the Brook watershed, including more aggressive sweeping of watershed roadways and catch basin
cleaning, the rate of sediment input could drop in the future, but urban runoff peak flows without
engineered management will continue to exacerbate in-stream erosion. Future evaluation of sedimentation
rates will be necessary to develop an acceptable maintenance regime for continued sustainable
management of the Pond’s open water characteristics.

2.3 POND AND PARK RESOURCES

The natural resources surrounding Capisic Pond include not only the pond itself, but the adjacent wetland,
and the field habitat surrounded by mixed upland forest. These areas are considered natural areas that help
to maintain the overall health of the lower watershed, as well as ecological diversity.

2.3.1 Natural Features

Capisic Pond is surrounded by Capisic Pond Park, a valuable asset to the City. The Park not only provides
walking trails for residents, but also habitat for many wildlife species, especially birds. In fact, the Maine
Audubon has listed Capisic Pond Park as “[one] of the best places in southern Maine to see a wide variety
of songbirds during spring migration” (Maine Audubon, 2008).

The 1989 study completed by Woodlot Alternatives indicated that the Park contains “moderate to high
value waterfowl and wading bird habitat”, observed 36 species of birds in the area, and concluded that
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both small mammals, such as mice, shrew, rats and voles, and large mammals, including deer, raccoon,
skunks and river otters, live in or utilized the pond, wetland or upland habitats (Woodlot, 1989).

Capisic Pond is mapped by the Maine Department of Inland Fisheries and Wildlife (IF&W), as a
moderate-value Inland Waterfowl and Wading Bird Habitat area. The habitat is a “complex of freshwater
wetland and open water areas plus a 250-foot wide area surrounding the complex itself where inland
species of waterfowl and wading birds nest.” Areas such as these, and including Capisic Pond, are
protected as Significant Wildlife Habitats under the Natural Resources Protection Act (NRPA) (MDEP,
2010) with special management requirements and regulations.

The Inland Waterfowl and Wading Bird Habitats are rated by IF&W based on several key criteria. These
include:

 Dominant Wetland Type
 Wetland Diversity
 Wetland Size

 Interspersion
 Percent of Open Water

Table 2-1: IWWH Rating System - Capisic Pond Category and Score

IWWH
Characteristic

Description Scoring Range
Capisic
Pond
Score

Dominant
Wetland
Type

Based on classification system published by
IF&W. Score based on value of type to
birds.

Inland Fresh Water Marsh 6

4

Shallow Open Water 4
Shrub Swamp 2
Bog 2
Meadow 2
Wooded Swamp or Deep
Open Water

0

Wetland
Diversity

Based on number of wetland types present
in the wetland complex. Each individual
type must be greater than 10% of total
complex.

4+ Wetland Types 3

0
3 Wetland Types 2
2 Wetland Types 1
1 Wetland Type 0

Wetland Size There are six size categories.

>300 acres 5

1

200-300 acres 4
100-199 acres 3
10-99 acres 2
5-9 acres 1
<5 acres 0

Interspersion
A measure of the level of “edge” between
wetlands and adjacent upland habitats.

Category 3 3

2
Category 2 2

Category 1 1

Negligible Interspersion 0

Percent Open
Water

There are four categories.

35-65% Open 3

3
10-34% or 66-90% 2
1-10% or 90-99% 1
0% or 100% 0

High 13-18, Moderate 10-12, Low 6-9, Not an IWWH 0-5 Total Score for Capisic Pond 10
Based on IWWH Rating Form, March 2008
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The IWWH habitat rating score provides an interesting opportunity for future discussion of enhancement
options. In our judgment both wetland diversity and open water percentages are the most likely to be
“adjustable” through active management actions. The other criteria are not as likely to be changed
significantly due to type, size and geography constraints.

Open Water Percentage

IF&W lists the Capisic Pond IWWH habitat as 6.38 acres. Based on the current estimate of 2.61 acres of
open water (shown previously in Figure 1-3) the current open water percentage is 41%. It is clear that
under a future unmanaged scenario, the percent open water percent will continue to diminish along with
the value of habitat based on the IWWH scoring criteria.

The maximum beneficial open water under the IWWH scoring criteria would be approximately 4 acres. A
future open water habitat may look like Figure 2-3.

Figure 2-3: Future Open Water Habitat
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Wetland Diversity

Capisic Pond’s wetland diversity is currently rated as only one dominant species. While IF&W does not
define what species it is assumed that this single species are cattails (Typha spp.) based on field
observation. Typha are highly adaptable species of wetland plants and under the right conditions can grow
and spread vigorously. They can easily become established in waters of 1 to 1.5 feet in depth, but once
established can expand into deeper waters. A website on cattails (http://www.cattails.info) describes the
growth of these plants in the following way:

Cattail is competitively superior under stable water conditions. Maintaining open areas in semi-
permanent marshes is difficult once the plant is established. The plant can occur in a variety of natural
communities and form extensive monocultures rapidly through vegetative reproduction, thereby reducing
plant bio-diversity. Cattail can become a problem in irrigated agricultural lands and managed aquatic
systems. The plant invades farm ponds, irrigation canals, and drainage ditches which can result in
impeded water flow and increased siltation.

Future management enhancement will need to carefully consider cattail management, reestablishment and
regrowth in order for wetland diversity to be successful.

2.3.2 Man-Made Features and Infrastructure

Stormwater infrastructure in the Pond and Park area includes combined sewers, sanitary sewer and storm
sewer infrastructure and several stream/drainage culverts and bridges. In 1997, the City implemented a
plan to eliminate the majority of CSOs in this watershed. There are currently two active CSOs in the
Capisic Brook watershed near Warren Avenue.

Rockland Avenue Outfall

As part of the City’s ongoing efforts to remove stormwater from the combined sewer system, the City
installed a separated storm sewer in the greater Brighton Avenue area with its outfall just west of
Rockland Avenue in 2001. This stormwater outfall is arguably the most highly visible man-made
structure within the Capisic Pond Park. The 60” reinforced concrete storm sewer outfall collects
stormwater runoff from approximately 158 acres of primarily residential neighborhoods, with portions of
mixed residential and commercial development along Brighton Ave and Woodford Street (see Figure 2-
4). The areas labeled as M1 and M2 and shown in gray discharge at the Rockland Avenue outfall.
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Figure 2-4: Rockland Avenue Outfall Drainage Area

Approximately 42% of the drainage area discharging at the Rockland Avenue outfall is covered by
impervious surface (rooftops, streets, parking lots, sidewalks and other paved or hardened surfaces). The
Rockland Avenue outfall discharges into a shallow channel that continues approximately 200’ into
Capisic Pond. The storm sewer outlet consists of a flared concrete pipe end with an aluminum bar rack
and an angular rock (rip-rap) plunge pool for energy dissipation and erosion control.

The drainage area that contributes runoff to the outfall has minimal structural stormwater quality control.
The primary structural management of sediments and other pollutants in this drainage area is through
deep sump catch basins and Casco Traps on the outlets of many of the connected catch basins. Deep sump
catch basins provide limited, non-floatable trash and sediment reduction. Casco Traps provide limited
controls for floatable trash and oils and grease. Non-structural stormwater management in this watershed
primarily consists of public education and outreach programs for residential homeowner pollution
prevention, catch basin cleaning programs, and street sweeping. The primary sources of pollutants
discharging at the Rockland Avenue outfall are from roadways, private property and parking lots that
contribute runoff into the storm drain system. Pollutants in stormwater runoff are variable and seasonally
dependent and can include heavy metals, sediments, excess nutrients, chloride, and toxics among others
and also can contribute thermal pollution. However, the pollutants that are visibly present at the outfall
and channel typically include floatable and non-floatable trash, and sediment.

As discussed in other sections of this report, the park area, including Capisic Pond, provides a recreational
resource to many City residents. In addition, the park and pond provide habitat to many bird species, both
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common and rare. Birds and other wildlife utilize the park as temporary habitat during periods of
migration, or, for certain species, permanent year-round habitat.

Visitors to the park have expressed their concerns to the City over recent years about the visible impacts
associated with the outfall, most notably the trash and sediment that resides in the channel; erosion that
occurs along the banks of the channel during high flow, high velocity storm events; and the overall “look”
of the outfall pipe and associated aluminum rack. Park visitors and concerned citizens have also expressed
the question of what impact this outfall has on the overall water quality of the pond and the wildlife that
relies on the habitat that the park offers.

While the stormwater runoff discharging at the Rockland Avenue outfall is highly visible within the Park,
it is important to note that Capisic Brook itself is the primary surface discharge into the pond and conveys
runoff from approximately 1500 acres of residential, commercial, and industrial land within Portland and
Westbrook.

The following discussion provides several alternatives (to the current outlet configuration) for
consideration in future management of Capisic Pond Park in regards to the Rockland Avenue outfall and
has been included in this letter report at the request of citizens and City staff. Appendix C includes
conceptual images of each of the alternatives and a series of concept level drawings for cost estimating
purposes only.

Rockland Avenue Outfall Management Alternatives

When evaluating options for the Rockland Ave outfall, aesthetics, recreation access and wildlife habitat
are important considerations; however, these cannot be the only considerations. We must consider the
broader area of the Capisic Brook, including the receiving waters downstream of the Park, notably the
Fore River estuary system.

Extend Rockland Avenue Storm Sewer into 120” Storm Sewer in Capisic Park (Figure 1-Appendix C)

The City of Portland installed a 120” elliptical concrete combined sewer through Capisic Park in 1955.
This large combined sewer roughly parallels the pond edge, receiving flow from separated stormwater
infrastructure upstream of Lucas Street, and collectively along its 2,800’ length through the park to its
outfall below Capisic Pond Dam. The recently completed West Side Interceptor Replacement Project,
which involved installation of a 60” combined sewer through the park, eliminated any combined sewer
inputs into the 120” pipe, effectively converting the large concrete pipe into a separated storm drain.

We evaluated extending the 60” storm sewer from the Rockland Avenue outfall underground, dropping
below the recently installed 60” West Side Interceptor as a box culvert and connecting directly into the
120” storm sewer. This option appears to be technically feasible, and would eliminate the outfall and
channel from Capisic Pond Park. Additional flow analyses would be needed to determine if the 120” pipe
has the hydraulic conveyance capacity to handle runoff from the Rockland Avenue drainage areas. An
opinion of cost and short list of advantages and disadvantages for this alternative is included in Table 2-2.

One disadvantage, which may not be readily apparent, to directly connecting the Rockland Avenue outfall
to the existing 120” elliptical storm sewer is the resulting impact to water quality within the Fore River
Estuary. The Capisic Pond dam impounds water, which enhances sedimentation, and therefore provides
some measure of pollution control before the brook reaches the Fore River Estuary system. Although the
Pond’s primary purpose and function is not pollution control, this function cannot be overlooked, and a
direct connection of the Rockland Avenue storm sewer to the 120” storm sewer will convey pollutants
more directly into the Fore River estuary.

Construct a Stormwater Management System Downstream of the Outfall (Figure 2-Appendix C)

Some of the sediment discharged with runoff from the Rockland Avenue outfall deposits at the base of
the existing conveyance channel, between the old bridge location (location prior to the recent sewer



City of Portland (203939.74) 2-11 May 2012

project) and the open water of the pond. This is evident following a storm event, as this area typically has
several inches of deposited silt and sand. The reason that sediment accumulates at this location relates to
the slowing of runoff velocity as the discharge enters the calmer conditions in the pond, depositing
sediments.

Sedimentation, the process of settling particles (and other pollutants) out of solution, has been a primary
treatment strategy in the field of wastewater and stormwater management for many years. The
sedimentation process that currently occurs at the pond edge is not an overly-effective form of treatment
for pond water quality, as the sediment deposited in this area can be re-suspended in subsequent runoff
events. An effective alternative would be to shift the sedimentation process upstream, and managed in an
engineered system that is more effective at sediment removal and storage and can be maintained.

Appendix C depicts an engineered sedimentation “pond” that utilizes a portion of the existing park as a
means to provide runoff management. The traditional “engineered” detention pond typically has uniform
side slopes and a symmetrical layout that stands out as unnatural. We envision a more naturalized concept
in this area, with boulders for energy dissipation, native vegetation species in and around the feature, and
a layout that blends into the natural topography but that still allows for maintenance access. The
schematic that is presented in Appendix C would be refined to accommodate these design principles.

Install a Hydrodynamic Separator Upstream of Outfall (Figure 3-Appendix C)

Hydrodynamic separation, the act of creating a hydraulic vortex to separate denser particles from flow,
can be accomplished through several proprietary, manufactured stormwater management devices. These
devices, housed in precast concrete vaults, are installed underground. The structure is mostly out of site
with the exception of the top-side manhole covers that provide access to maintain and clean out the
device. The hydraulic vortex that provides sediment settling is a function of the energy produced from
flowing water, and therefore no power or mechanized equipment is needed within the structure. These
structures can be installed in a configuration referred to as “off-line” from the storm sewer system. The
term “off-line” refers to the adjacent, parallel configuration of the separator to the main line of the storm
sewer. From preliminary evaluation, it appears that an adequate amount of City-owned right-of-way and
park land exists upstream of the outfall to allow for the installation of an off-line hydrodynamic separator.
The runoff from storm events below a certain size or rainfall intensity would be routed into the
hydrodynamic separator. Flow entering the hydrodynamic separator would separate out some of the
denser sediment particles from the runoff and reduce sediment from migrating into Capisic Pond. Various
internal configurations including baffles, weirs or screens can provide additional removal of floatable
trash and other pollutants. Flows in excess of the design storm would bypass the system and continue in
the main line storm drain. This bypass would likely be required for this alternative given the extensive
area draining to the Rockland Avenue outfall.

Hydrodynamic separation was a common practice for stormwater quality management under MaineDEP
guidelines until the latest state stormwater regulations were adopted in 2005 which promoted passive
filtration as a preferred treatment practice. More recent use of these systems is primarily for sediment
removal as a “pre-treatment” device for filtration-based stormwater management systems. Documentation
of field performance is made available through the University of New Hampshire Stormwater Center. The
published testing reports indicate that these types of systems result in 27% removal efficiency of Total
Suspended Solids (UNH Stormwater Center Biannual Report, 2009). The removal efficiency is enhanced
by consistent sediment removal maintenance and the addition of more elaborate, and also costly,
sedimentation chambers.

We believe that with proper maintenance and cleaning, an off-line hydrodynamic separator upstream of
the existing outfall would provide benefit to the pond by reducing the sediment load and some of the
floatable trash and oil. Even the published level of sediment reduction coupled with removals of floatable
trash, oil and grease would be beneficial.
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It should be noted that the upstream, off-line hydrodynamic separator option can be coupled with any of
the above options to maximize water quality benefit.

Channel Stabilization (Figure 4-Appendix C)

The installation of any of the above options (with the exception of the pipe connection) does not resolve
the velocity and scour issues associated with the outfall channel; therefore, we would recommend
armoring the channel downstream of the outfall as a basic alternative. The traditional angular rip-rap
stone may not be appropriate for channel lining in the park, as the constructed appearance of rip-rap
channel lining deviates from park improvements and restoration efforts outlined in previous studies.
Instead, we recommend selectively placing “natural” boulders and cobble mixed with an appropriate
blend of vegetation along the length of the channel to the pond edge to soften the appearance of the
channel stabilization efforts.
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Table 2-2: Rockland Avenue Outfall Management Alternatives

Alternative Opinion of
Cost*

Advantage Disadvantage

Extend Rockland Avenue
Storm Sewer into 120”
Storm Sewer in Capisic
Park

$310,000  Eliminates aesthetic concerns associated
with outfall in Park

 Eliminates polluted runoff effects of
outfall on pond

 Eliminates outfall channel and associated
erosion issues

 Migrates runoff pollution to downstream waters
(Fore River Estuary)

 Highest cost of the evaluated alternatives
 Invasive construction process with deep

excavation near pond
 Hydraulics analysis needed on 120” to confirm

whether it has capacity to accept Rockland Ave
drainage

Install a Hydrodynamic
Separator Upstream of
Outfall & Channel
Stabilization

$170,000  Lower cost versus other evaluated
alternatives

 Hidden from view
 Minimizes construction impact on Park
 Naturalized channel design stabilizes

eroded channel
 Provides wetland enhancement

opportunity

 Outfall is still visible
 Limited water quality benefit
 Requires regular maintenance and clean-out to

be effective
 Hydrology evaluation necessary for diversion

weir design

Construct a Stormwater
Management System
Downstream of Outfall

$280,000  Benefits pond water quality versus other
evaluated options

 Provides a good opportunity for public
education

 Design could be part of overall habitat
enhancement plan

 Outfall is still visible
 Requires regular maintenance and clean-out
 Impacts largest amount of park area of the

evaluated alternatives
 Impacts to existing wetland features

Channel Stabilization $60,000  Minimal cost, saves money over other
alternatives

 Design could be part of overall habitat
enhancement plan

 Continued impact on pond water quality
 Outfall remains in park and primarily visible

during winter months

*All values include engineering, design, permitting and a contingency and have been rounded up to reflect conceptual opinion of cost.
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2.4 PUBLIC PARTICIPATION

As a component of this project, W&C, with assistance from the City of Portland conducted a public
meeting on February 1, 2012 to discuss findings as described above and to develop consensus around next
steps in development of a management plan for Capisic Pond & Park. The specific decisions revolved
around future open water enhancement, Rockland Avenue outfall considerations and education station
development within the Park.

The meeting agenda, “dot” voting results, and presentation are included in Appendix D.

Over 20 residents attended the public meeting. Preferences were decided through “dot” voting by meeting
attendees.

In summary the following preferences were established through the “dot” voting:

 Open Water: Pursue open water habitat restoration that would strategically remove accumulated
sediments, provide enhanced open water to wetland ratios consistent with Inland Waterfowl and
Wading Bird Habitat, and enhance and manage wetlands for increased wetland diversity.

 Rockland Avenue Outfall: Pursue retrofitting to enhance trash capture and stormwater quality
treatment to extent practicable. Stormwater quality treatment to include manufactured pre-
treatment device and outlet stormwater management system.

 Education Station: Pursue additional education stations, to be developed in context sensitive way
with neighborhood input; neighborhood requested to maintain approve/veto on the type, location,
and number of stations.

 “Parking Lot” items that could not be answered at the public meeting, included the following:

 How much sediment enters the Pond? Will management actions be sustainable or have to
happen frequently?

 Will cattail vegetation simply return upon completion of any project? What is “life
expectancy” for our actions?

 What are the permitting and funding issues around preferences for open water habitat
enhancement?

 What will be the likely wetland enhancements and will ecology and survivability be
considered in the planning?
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3. RECOMMENDATIONS

The Capisic Brook watershed has been actively studied for more than a decade, however Capisic Pond,
specifically, has not been included in many of the studies. While conditions can be implied from the
Brook studies, the Pond has different natural processes. There are several data gaps that exist for the
Pond, were identified in sections above and others were identified by the public during the February 1,
2012 public meeting.

It is our recommendation that the following be undertaken under a future phase of work in order to
develop and implement a sustainable management plan for the Capisic Pond & Park.

3.1 WETLAND ANALYSIS

As discussed in Section 2.3.1, the desired future condition for Capisic Pond balances open water and
diverse wetland habitat within the designated Inland Waterfowl and Wading Bird Habitats. Wetlands at
Capisic Pond have been degraded over the years through sedimentation, excess nutrients and infestation
with invasive species. Enhancing the Pond’s wetland function could increase nutrient/pollutant
attenuation, flood storage capacity, habitat value and aesthetic appeal.

This analysis should include an evaluation and mapping of existing wetlands and adjacent riparian habitat
around the perimeter of the pond to determine the types of wetlands and natural features present,
catalogue existing wetland biological and physical functions, and assess where restoration of wetlands
and riparian areas is viable to increase diversity and minimize the potential for monoculture expansion.
Additionally, this evaluation should engage an expert in wetland vegetative management to determine the
likelihood of cattail regrowth dynamics under future management conditions.

3.2 POND MORPHOLOGY AND HYDROLOGY EVALUATION

To refine open water habitat enhancement alternatives and potential costs, an analysis of probable
dredged volumes is necessary. This evaluation should include bathymetry analysis and further
investigation of spatial variability of sediment depths. This evaluation will result in a series of figures
exhibiting existing water column and sediment depths and may include additional sediments
characterization based on further discussions with relevant project partners (i.e. MDEP, ACOE, etc).

Because sedimentation is a dynamic and continuous process, ongoing maintenance sediment removal will
be required to maintain water column depth and open water habitat. This task also includes a volume
estimation of annual sediment loading into the Pond based on watershed land use inputs.

Pond hydrology will influence the likelihood of future nuisance algal blooms under various management
scenarios. This evaluation should include installation of a flow monitoring station at the dam weir and
may include additional evaluation of pond sediment nutrient characteristics.

3.3 MANAGEMENT OPPORTUNITIES MEETINGS

Once bathymetry, sediment loading, and wetland functional assessment have been completed, a check in
meeting(s) with potential project partners, including regulatory agencies, will be necessary to identify
viable Pond enhancement opportunities. This meeting would be conducted to provide project partners
with the latest research updates conducted in the previous two tasks and to reach consensus on
enhancement opportunities moving forward. This meeting(s) should also begin to identify potential
funding opportunities for enhancement activities.

3.4 OPEN WATER HABITAT ENHANCEMENT PLAN

A draft plan for Capisic Pond should be developed based on the previous three tasks.
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This plan should include:

 Sediment removal alternatives analysis

 Beneficial reuse of dredged material and/or disposal alternatives analysis

 Logistics evaluation and constraints analysis for constructability

 Operations and Maintenance Plan

 Wetland enhancement plan

 Education Station and/or other Park amenity development

 Rockland Avenue outfall mitigation design

 Cost evaluation (including long-term operations)

 Financing strategy

 Timeline for implementation
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APPENDIX A: CAPISIC POND IMPROVEMENT PLAN DATED
JUNE 8, 1949 AND NORMANDEAU ASSOCIATES
REPORT – RESULTS OF CHEMICAL ANALYSIS OF
SEDIMENTS FROM CAPISIC POND DATED JUNE
27, 1996





Normandeau Associates NORMANDEAU ASSOCIATES 
82 Main Street 
Yannouth. ME 04096 
(207) 846-3598 
(207) 846-6527 (Fax) 

June 27,1996 

Mr. 10e Payne 
Friends of Casco Bay 
2 Fort Road 
South Portland ME 04106 

RE: NAI Project #16262 

Dear Joe: 

This report summarizes the results ofchemical analysis ofsediments from Capisic Pond. 

METHODS 

Normandeau Associates and Friends of Casco Bay staff collected sediment samples from Capisic 
Pond on April 25, 1996. Three sampling stations were selected at more or less evenly spaced intervals from 
the northern end of the pond to Capisic S1. A fourth station was selected south of Capisic Street in the center 
of the pond. Surface sediments were collected for analysis using a hand-held coring device and composited 
into a detergent-washed bucket. A second collection was made at Station 3 for sediments at the estimated 
project depth of 2-3 feet. The sediment coring device was inserted into the sediments until refusal 
(approximately 18") and withdrawn. Approximately 6" of the bottom sediments were extruded into the 
detergent washed bucket. and composited. Sediments collected for chemical analysis were placed on ice in a 
prewashed glass container, and delivered by overnight mail to Thermo Analytical Laboratory. Sediments 
collected for grain size analysis were stored on ice and delivered to the Normandeau Associates analytical lab. 

Samples were analyzed for chemical constituents as specified in the draft Maine Department of 
Environmental Protection (MDEP) draft solid waste regulations (August 17,1995). Samples were analyzed 
in conformance with EPA-SW 846; methods for specific constituents included: 

Percent solids EPA SW-846 Method 1311 Section 7.1.1 
Metals EPA SW-846 Method 6010 
PAHs EPA SW-846 Method 8270 
PCBs EPA SW-846 Method 8080 

Established quality control protocols were followed, including duplicate samples, spike samples, and 
blind samples. 

Carcinogenic PAHs are defined by the MDEP as the following constituents: 

ideno(I,2,3-cd) pyrene 
benzo(a) anthracene 
benzo(a) pyrene 
benzo(a) fluoranthene 
benzo(b) fluoranthene 
benzo(k) fluoranthene 
chrysene 
dibenzo(a,h)anthracene 

Corporate/Northeast RMC Environmental Services Southeast and California 

Bedford, NH Middleboro, MA Spring City, PA New Ellenton, SC 
Hampton, NH Peekskill, NY Drumore, PA Greenville, SC 
Yarmouth, ME Lakewood, NJ Brattleboro, VT Richmond, CA 

A division of Thermo Process Systems Inc, a Thermo Electron company 
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The concentrations of these parameters were added to obtain the level ofcarcinogenic PAHs. 

RESULTS 

A swnmary ofanalytical results is shown in Table I, with complete results included in Appendix A. 
In general, results for all surface stations were similar. The percentage ofsand ranged from 25% at Station 2 
to 47% at Station 4. Silt and clay composed the remainder of the sediments. Median grain size ranged from 
0.017 mm (medium silt) to 0.073 (coarse silt). Concentrations ofall constituents were consistently lower at 
depth (Station 3 bottom) than at the surface, although the grain size was similar. Carcinogenic PAHs were an 
order ofmagnitude higher at Station 1 in comparison to Stations 2, 3, and 4. Carcinogenic PAHs at depth 
were approximately half the level of surface sediments at Stations 2, 3, and 4. Pyrene had the highest 
concentration of all ofthe PAHs that were measured, followed by fluoranthene. These constituents are 
derived from the combustion offossil fuel. 

CONCLUSIONS 

Removal ofsediments at Capisic Pond and disposal at an upland site would require conformance to 
the draft MDEP regulations for beneficial use of solid waste (Sections 6 and 7 of CMR 4XX.6(2)(A), August 
17, 1995). In particular, concentrations ofchemical contaminants need to be less than the MDEP limits for 
inert material in order to be used as construction fill. If concentrations exceed the limits by a factor oftwo, 
they may be utilized if mixed with inert borrow material and covered with concrete or asphalt. Levels of all 
constituents fell within MDEP limits with the exception of carcinogenic P AHs, which ranged from 1.68 at 
depth to 24.3 at Station 1. These levels are well above the 0.33 mglkg established by MDEP. 

According to Barbara Schwendtner, MDEP, sediments with concentrations falling outside of the inert 
limits would be handled on a case-by-case basis. The MDEP is just beginning to address the health risks of 
PAHs, as testing requirements have only recently been added. Material may be suitable for an exemption or 
permit by rule depending on the proposed disposal option. The proponent would need to demonstrate either 
thorough a risk assessment or risk management that the proposed use of the material would not pose a 
significant public health or environmental risk for any constituent that exceeds the solid waste screening 
criterion. In some or all areas tested in Capisic Pond, Benzo(a) anthracene, Chrysene, Benzo(a) pyrene, 
Benzo(b) fluoranthene, Benzo(k) fluoranthene, and Ideno(l,2,3-cd) pyrene concentrations exceeded this 
standard. 

There are a number of options that may allow disposal of the sediments. Given that the underlying 
sediment appears to be clay (and thus likely has low contaminant levels), it may be feasible to dredge to a 
deeper depth and mix the sediments to achieve sufficient reduction in the contaminants ofconcern. 
Alternatively, the clay could be used as a liner material, thus protecting groundwater. We can provide 
assistance in developing these options. In addition, we have several risk assessment models that provide a 
rapid assessment ofhwnan and environmental risk based on the levels ofparameters in question. It's 
important to note that removal ofsediments from Capisic Pond would improve the aquatic habitat and reduce 
ecological risk. 
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RECOMMENDATIONS 

I would like to develop some ideas for beneficial use of the material. I would recommend a meeting 
with Barbara Schwendtner ofMDEP to review' the results and discuss options for disposal. 

Sincerely, 

NORMANDEAU ASSOCIATES, INC. 

~~ 
Marcia Bowen 
Manager, Maine Office 

MBlMISC.07 

http:MBlMISC.07


TABLE 1. Analytical Results (in mglkg <by weight) ofSediment Sampling in Capisic Pond, Portland, ME 

STATION 

1 2 3 3 at 4 DEP 
Constituent Surface Surface Surface Depth Surface Limits 

Arsenic 16.2 12.2 12.8 8.45 13.1 <10 

Barium 152 139 141 93.5 134 <10000 

Cadmium NO NO NO NO NO <10 

Chromium 72.5 72.9 64.5 43.6 54.5 <95 

Copper 61.2 45.4 50.8 32.2 50.6 <600 

Lead 162 115 125 66.6 135 <375 

Mercury 0.59 NO NO NO ND <60 

Molybdenum NO NO NO NO NO <950 

Nickel 35.4 37.6 37.9 27.2 34.4 <3800 

Selenium ND NO NO NO NO <950 

Zinc 293 241 297 145 320 <1500 

PCBs 0.290 0.250 0.210 0.046 0.290 <50 

Carcinogenic PAHs 24.3 3.78 3.68 1.68 4.50 <0.33 

% Solids 42 39 39 70 32 

% Gravel 0.0 0.0 0.6 0.1 2.6 

% Sand 34.7 25.1 32.1 21.4 47.3 

% Silt 44.3 45.3 45.0 50.4 46.9 
I 

% Clay 
I 

21.0 29.6 22.3 28.1 3.2 

Median Grain Size 0.029 0.017 1 0.622 0.023 0.073 

IMISC,07 
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APPENDIX B: CAPISIC POND SEDIMENT SAMPLING
MEMORANDUM – DECEMBER 2, 2011



COMMITMENT & INTEGRITY
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41 Hutchins Drive
Portland, Maine 04102
www.woodardcurran.com

T 800.426.4262
T 207.774.2112
F 207.774.6635

City of Portland, ME (222804.50) 1 December 2, 2011
Capisic Pond Sediment Sampling Memo

MEMORANDUM

TO: Doug Roncarati, City of Portland
FROM: Zach Henderson and Dave Dinsmore
DATE: December 2, 2011
RE: Capisic Pond Sediment Sampling

Introduction

Capisic Pond (hereafter referred to as Pond) is Portland’s largest freshwater body and formed by a
manmade impoundment, the Capisic Pond Dam, on the Capisic Brook. The current Capisic Pond dam was
built by the City of Portland during the mid-1950s as part of the West Side Interceptor Sewer project, and as
part of the overflow structure of the combined sewer system. This structure was a reconstruction of and is
located below the placement of the original privately owned dam, the construction period of which is
unknown, but knowledge of the pond reaches as far back as the mid- to late-1800s or further. Capisic Pond
has been a central part of Portland’s history for many years. The original falls, near the current dam
location, powered a sawmill and a gristmill established in the late 1600’s and was central to the economy in
early Portland (then called Falmouth). Capisic Brook, which feeds the pond, is a small stream approximately
2.5 miles in length. The Capisic Brook watershed is approximately 1,500 acres and is highly developed with
a mix of residential and commercial development. The Pond receives runoff from undeveloped land,
developed areas and roads and combined sewer overflows during certain rain events.

The City of Portland is currently implementing combined sewer overflow abatement activities with the goal of
eliminating combined sewer discharges into the Capisic Brook within the next several years. Additionally,
the City has drafted a watershed management plan to address urban area stormwater runoff impacts to both
the Capisic Brook and Capisic Pond. These environmental remediation efforts in the watershed now allow
the City to consider a long-term management and enhancement plan for the Pond.

Over the last three decades, the City of Portland and other entities have undertaken a number of studies
and plans relevant to Capisic Pond and the adjacent park area. With the increasing public awareness and
appreciation for urban natural spaces, the 18-acre Capisic Pond Park has gained increasing importance
both for its walking trails and as an environment in which to experience wildlife in an otherwise urban
setting. The City and project partners are now contemplating restoration and management activities
consistent with previous plans, which may include removal of pond sediments under various restoration
scenarios.

In order to inform the potential costs and benefits of various pond management alternatives,
characterization of existing pond sediment is necessary. This memorandum is consistent with our proposal
dated April 13, 2011 and includes a description of sediment sampling and analytical methods, the chemical
parameters of sampled sediment, results and conclusions.

In addition, the following results were compared to previous pond sediment analysis conducted in 1996 by
the Friends of Casco Bay. At that time, Normandeau Associates collected composite sediment samples at
four locations (on April 25, 1996); samples were analyzed for percent solids, metals, polycyclic aromatic
hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs). There was no graphic available to enable
Woodard & Curran to determine the locations from which those samples were collected.
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Methods

On September 14, 2011 sediment samples were collected from four locations along the margin of the pond.
The dam had been opened for four days prior to sample collection so water levels were lowered and areas
of shoreline were exposed.

Sediment samples were collected from four locations, as depicted on the attached Figure 1. As indicated in
the Figure, the locations cover the entire length of the pond and were selected to evaluate the distribution
and variability of the chemical and physical characteristics described above. SD-01 is the furthest south of
all samples locations, located on the western shore of the pond just south of Capisic Street and just north of
a section of the shoreline where riprap has been recently installed. At the time of sample collection there
was minimal water remaining in this part of the pond. SD-02 is situated on the eastern shoreline of the pond
approximately 300 feet north of the Capisic Street crossing. SD-03 is also located on the eastern shoreline
approximately 200 feet northwest of SD-02. The final sample location, SD-04, is just downstream from the
Rockland Avenue stormwater discharge point at the northern end of the pond. Only one location, SD-4, was
submerged during sample collection.

At each of the four locations, a 48” long by 1.5” diameter macro acetate liner tube was pushed into the
sediments to maximum penetration to obtain a core sample. The liner is equipped with a core catcher on
one end to retain the sediments and to prevent them from falling out of the liner upon retrieval. In order to
collect representative samples and sufficient volume of material for analysis, several cores were obtained at
each location. The sediment material in the liners was extracted from the liners into a glass mixing bowl. A
stainless steel spoon was used to homogenize the material once all of the cores were placed into the bowl
to create a composite sample. Once the material was homogenized into a composite it was transferred into
labeled sample containers and put on ice in a cooler. The samples were submitted to an environmental
laboratory for chemical analysis.

Sediment samples were analyzed at Katahdin Analytical Laboratories for chemical parameters including
metals, dioxins, pesticides, PCBs, PAHs, extractable petroleum hydrocarbons (EPH), and phosphorous.
Grain size analyses were conducted to determine physical characteristics of the sediments.

All of the sediment samples were analyzed for parameters in accordance with “Test Methods for Evaluating
Solid Wastes: Physical/Chemical Methods, SW-846, 2nd Edition, 1982” and compared against Maine
Department of Environmental Protection (MaineDEP) limits defined for beneficial reuse and described in
MaineDEP Chapter 418, Section A. The concentrations from analyses of the four samples collected during
this project were compared against these specifications to evaluate the option of potential reuse of the
sediment material.

The chemical and physical analytical methods that were used to characterize the sediment samples are
summarized in Table 1 below.
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Table 1: Sediment Sample Analytical Summary

Parameter Analytical Method
Pesticides USEPA 8081
PCBs (polychlorinated biphenyls) USEPA 8082
EPH (extractable petroleum hydrocarbons) MA DEP EPH 04-1.1

PAHs (polycyclic aromatic hydrocarbons) USEPA 8270C – SIMs
Metals (As, Cd, Cr, Pb, Hg) USEPA 3050/6010, 7471 (Hg)
Hexavalent chromium USEPA 3060
Total Phosphorous USEPA 365.4
Dioxins USEPA Method 1631
Grain Size Analysis ASTM D422

Sample Results

The depth of penetration for each core and a visual physical characterization of the material were recorded
and are summarized in Table 2 below.

Table 2: Core Penetration Depths and Visual Sediment Characterization Summary

Sample
Location

Number of Cores Depth of Penetration to Refusal
(feet below pond bottom surface)

Physical Characteristics

SD-01 5 1.1 to 1.4
Poorly sorted medium to fine
sands evenly distributed in

greenish-gray clay.

SD-02 6 0.7 to 1.65

Stiff olive gray clay overlain
by a loose unconsolidated
layer of varying thickness
(approximately 0.13 to 0.5
feet) of highly organic silt.

SD-03 9 0.5 to 0.8
Layer of organic silt (0.5) feet

overlying clay.

SD-04 5 1.4 to 1.96

Hard dark brown clay
containing small amounts of
peat dispersed throughout

and overlain by a thin layer of
peat

Laboratory analyses of the sediment samples collected from Capisic Pond are summarized by chemical
parameter in the following subsections. The raw data as received by the laboratory is included in Appendix
A. The MaineDEP reduced procedure beneficial reuse standards are included in the following tables for
comparison against the reported concentrations. For the EPH analysis, there is no current guidance from
Chapter 418, so the total concentration was compared to the total petroleum hydrocarbon (TPH) standard in
the Guidance on Disposal & Use of Assorted Solid Wastes Generated in Maine (rev. 4/16/2008). Sediment
sample concentrations were also compared with results reported from the 1996 study conducted by
Normandeau (where appropriate).
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PAHs

For PAHs, results were obtained using two different methods; the selective ion monitoring (SIMs) Method
8270 and the EPH analysis. Although lower detection limits are reported with the USEPA 8270 SIMs
analysis, concentrations obtained using both methods were compared against MaineDEP reuse limits and
are summarized in Table 3.

As indicated in Table 3, the concentrations of all PAHs for both methods are below the beneficial reuse
limits, when they are available. All PAH concentrations from the USEPA 8270 SIMs method are within the
historical range of concentrations reported for the Normandeau 1996 study. For the EPH method, PAHs
were not detected and are below the historical concentrations for samples collected at SD-02, SD-03, and
SD-04. The highest concentrations of PAHs using both methods were detected in the sample collected
from SD-01. Since the sample locations from the 1996 Normandeau study are unknown, the results cannot
be compared directly with the locations selected for this study. Therefore, a range of historical
concentrations are included in Table 3 for comparison.

Table 3: Summary of Analytical Results – PAHs

2011 Sediment Sample Concentrations – mg/kgPAHs – USEPA 8270
and EPH Methods SD-01 SD-02 SD-03 SD-04
Compound

1996
Study

Historical
Range-
mg/kg

DEP
Reuse
mg/kg 8270 EPH 8270 EPH 8270 EPH 8270 EPH

Naphthalene - - 0.20 0.37 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
2-methylnaphthalene - - 0.46 0.76 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
Acenaphthylene - - <0.025 0.26 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
Acenaphthene - - 0.27 0.51 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
Fluorene - - 0.44 0.67 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
Phenanthrene - - 1.5 2.6 0.088 <0.27 0.15 <0.33 0.037 <0.25
Anthracene - - 0.28 0.52 <0.028 <0.27 <0.035 <0.33 <0.029 <0.25
Fluoranthene - - 0.76 1.7 0.21 <0.27 0.31 <0.33 0.075 <0.25
Pyrene - - 1.1 2.5 0.18 <0.27 0.28 <0.33 0.064 <0.25
Benzo(a)anthracene - 2.0 0.36 0.62 0.092 <0.27 0.15 <0.33 0.034 <0.25
Chrysene - 1.6 0.37 0.74 0.15 <0.27 0.24 <0.33 0.035 <0.25
Benzo(b)fluoranthene - 5.0 0.34 0.48 0.24 <0.27 0.40 <0.33 0.062 <0.25
Benzo(k)fluoranthene - 49 0.14 0.49 0.083 <0.27 0.14 <0.33 <0.029 <0.25
Benzo(a)pyrene - 8.0 0.27 0.43 0.13 <0.27 0.20 <0.33 0.044 <0.25
Indeno(1,2,3-cd)pyrene - 14 0.18 0.33 0.14 <0.27 0.20 <0.33 0.039 <0.25
Dibenzo(a,h)anthracene - 2.0 0.041 <0.22 <0.028 <0.27 0.047 <0.33 <0.029 <0.25
Benzo(g,h,i)perylene - - 0.11 0.31 0.084 <0.27 0.13 <0.33 <0.029 <0.25

Total all PAHs 1.68 to
24.3

6.821 13.29 1.397 ND 2.247 ND 0.039 ND

ND = not detected
- = Not available
All concentrations in Table 3 are dry weight
Totals do not include non-detection values.
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EPH

Although PAHs are considered to be target compounds, the primary constituents from the EPH analyses are
petroleum hydrocarbons which are extracted from the sediment matrix using methylene chloride and
hexane. As the name implies, the chemicals detected in this analysis are related to compounds found in
petroleum products such as motor oil. The results are reported as different fractions based on the chemical
structure and number of carbons contained in the extracted compounds. A summary of the petroleum
hydrocarbon results are contained below in Table 4. Samples collected from the 1996 study were not
analyzed for EPH, therefore there is no historical data against which to compare these results.

Table 4: Summary of Petroleum Hydrocarbon Results

Sediment Sample Locations –
mg/kg

Petroleum Hydrocarbon Fraction DEP Standard – mg/kg
SD-
01

SD-02 SD-03 SD-04

Unadjusted C11-C22 Aromatics 160 <27 41 <25
C9-C18 Aliphatics <22 <27 <33 <25
C19-C36 55 58 100 <25
C11-C22 Aromatics 150 <27 40 <25

Total TPH 500 (see description below) 365 58 181 ND

ND = not detected
- = Not available
All concentrations in Table 4 are dry weight
Totals do not include non-detection values.

As indicated from Table 4, petroleum hydrocarbons were not detected in the sample collected at SD-04.
Concentrations were compared to the standard for TPH found in the Guidance on Disposal & Use of
Assorted Solid Wastes Generated in Maine. This document, produced by the MaineDEP provides
additional guidance on the disposal and characterization of solid wastes such as grit retrieved from storm
sewers and car wash facilities. This document contains a maximum limit of 500 mg/kg TPH for disposal of
these kinds of waste. For the sediment sample locations where TPH was detected, all total concentrations
are below this limit.

PCBs

PCB analysis was performed to identify any of seven target Arochlors including Arochlor-1016, 1221, 1232,
1242, 1248, 1254, and 1260. None of these compounds were detected above detection limits in any of the
four sediment samples and are therefore below DEP beneficial reuse standards. However, each of the five
samples collected in the 1996 study had detections of PCBs, ranging from 0.046 to 0.29 mg/kg. The low
end of the range of detections is only slightly above the detection limit of 0.031 mg/kg. The concentrations
of PCBs detected in all samples from the 1996 study are below the current beneficial reuse limit of 0.74
mg/kg.

Pesticides

The pesticide analysis includes 21 target compounds that were used for pest control and their associated
degradation products. Only two pesticides were detected and the results are summarized in Table 5 below.
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None of these compounds were detected in the sediment sample collected at SD-04. 4,4’-DDD and 4,4’-
DDE were detected in each of the other three samples at generally trace concentrations. SD-03 had the
highest concentrations of these compounds. 4,4’-DDE and 4,4’-DDD are degradation products of the
pesticide 4,4’-DDT. DDT was widely used in the 1950s and 1960s to control mosquitoes. As indicated in
Table 5, the total concentrations of pesticides are below the DEP’s reuse standard of 0.74 mg/kg.

Table 5: Summary of Pesticide Detections

Sediment Sample Locations – mg/kg
Pesticide DEP Standard – mg/kg

SD-01 SD-02 SD-03 SD-04

4,4’-DDE - 0.0076 0.0079 0.056 <0.0025
4,4’-DDD - 0.019 0.0089 0.044 <0.0025

Total 0.74 0.0266 0.0168 0.1 ND

ND = not detected
- = Not available
All concentrations in Table 5 are dry weight
Totals do not include non-detection values.

Metals

Sediment samples from each of the four locations were also analyzed for the metals arsenic, cadmium,
chromium, lead and mercury. In addition, all samples were analyzed for hexavalent chromium, a
particularly toxic form of this heavy metal. The results for each of the locations are summarized in Table 6
below.

Table 6: Summary of Metals Results

ND = not detected
- = Not available
All concentrations in Table 6 are dry weight
Totals do not include non-detection values.

As indicated by the summarized results in Table 6, the concentrations of all elements are below the
corresponding MaineDEP reuse standards. Cadmium was not detected in any of the four sediment

Metals –
Methods 6010,
7471, 3060

Sediment Concentrations – mg/kg

Element

1996 Study Historical
Range-mg/kg

DEP Reuse
Standard mg/kg

SD-01 SD-02 SD-03 SD-04

Arsenic 8.45 – 16.2 29 6.6 8.5 8.4 5.8
Cadmium Not detected 8.0 <1.0 <2.33 <1.75 <1.0
Chromium 43.6-72.9 100 33.5 60.4 37 40.7
Lead 66.6-162 800 19.7 18 51.9 26.1
Mercury ND to 0.59 60 <0.048 <0.054 0.072 <0.052
Hexavalent
Chromium

Not analyzed 38 <0.66 <0.66 <0.94 <0.72
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samples. Lead concentrations were below the historical concentrations detected in 1996 for all samples.
Chromium concentrations ranged from 33.5 to 60.4 mg/kg. This is similar to the range of historical
concentrations from the 1996 Normandeau study. Hexavalent chromium was not detected in any of the
samples.

Phosphorus

Phosphorus is an essential nutrient for plant and animal growth in aquatic systems, however, elevated
levels within pond sediments can cycle when conditions are conducive and can contribute to algae blooms.
Each of the four sediment samples was analyzed for phosphorus using USEPA Method 365.1. Each of the
four samples had concentrations below what is considered typical for the sediments within natural lakes and
ponds (approximately 1000-2000 mg/kg). Lower concentrations indicated in these results may be explained
by the integration of samples across a few feet of sediments which include both deeper “parent” sediment
as well as the surficial sediments/silt that are likely to be higher in nutrients. Total phosphorus
concentrations are summarized in Table 7 below.

Table 7: Total Phosphorus Results

Sample Location Total Phosphorus – mg/kg

SD-01 530
SD-02 580
SD-03 720
SD-04 600

While concentrations of phosphorus are not regulated under beneficial reuse requirements it is important to
understand the concentration of phosphorus in sediments for long-term lake management. The sampling for
Total Phosphorus was included in this evaluation for use in future studies of nutrient dynamics within the
Capisic Pond.

Dioxins

The four sediment samples were also analyzed for dioxins using USEPA Method 1631. Dioxin is a generic
term that is applied to many individual dioxin or dioxin-like compounds that are persistent in the
environment. Dioxins are produced by natural and man-made combustion processes as well as some
industrial processes. Some of these compounds are considered to be non-toxic while others are considered
to be toxic. The dioxin and dioxin-like compounds are currently evaluated by toxic equivalency (TEQ). The
TEQ approach uses a toxic equivalency factor (TEF) to weight the individual dioxin congeners and the
dioxin-like compounds. With the TEFs, the toxicity of a mixture of dioxins and dioxin-like compounds can be
expressed in a single number - the toxic equivalent, TEQ. It is a single figure resulting from the product of
the concentration and individual TEF values of each congener. The TEQ concept has been developed to
facilitate risk assessment and regulatory control. The TEF uses 2,3,7,8-tetrachlorodibenxo-p-dioxin (TCDD)
as the comparison and the other congeners and dioxin-like compounds are some fractional part of the
TCDD toxicity. The individual weighted values are summed to generate a TEQ value for each sample. The
beneficial reuse TEQ limit for dioxin and dioxin-like compounds is 16 pg/g. The TEQ determined from the
analysis of each of the sediment samples was compared against this limit. A summary of the TEQ values
are presented in Table 8 below.
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Table 8: Summary of TEQ from Dioxin Analyses

Sediment Sample Location
SD-01 SD-02 SD-03 SD-04

TEQ (pg/g) 2.50 1.57 2.59 1.37
The TEQs reported use the detection limit for non-detects and are the estimated maximum possible
concentrations.

As indicated from Table 8 above, all of the sediment samples had TEQ values that were below the DEP’s
beneficial use standard of 16 pg/g. TCDD was not detected in any of the four samples.

Physical Characteristics

Sediment samples were analyzed for grain size. For this analysis, the sample is passed through sieves of
various mesh sizes to characterize the physical composition of the sediment material. Visual observations
from field personnel during sample collection were also noted and recorded. The visual observations are
summarized previously in Table 1. In general the sediment material was characterized as clay overlain by a
layer of highly organic silts of varying thickness with small amounts of fine and medium sand. The results
from the sieve analysis results are summarized in Table 9 below.

Table 9: Summary of Physical Characteristics

Sediment Sample Location - % Composition
Sediment SD-01 SD-02 SD-03 SD-04

Gravel 0.4 % 0.0% 4.4% 0.0%
Total Sand 23.2 % 11.6% 14.7% 1.8%
Coarse Sand 1.2% 0.3% 0.7% 0.0%
Medium Sand 5.6% 2.5% 4.5% 0.1%
Fine Sand 16.4% 8.8% 9.5% 1.7%
Silt 36.6% 41.3% 44.9% 46.3%
Clay 39.8% 47.1% 36.0% 51.4%

As indicated from Table 9, the highest percentage of sand was found in the sample collected at SD-01. The
sample location with the highest percentage of clay and silt was SD-04. The physical composition of the
sediments will be taken into consideration when options are assessed for reuse of dredged material.

Conclusions

Sediment samples collected during the September 14, 2011 Capisic Pond study was analyzed for physical
and chemical parameters in order to inform the potential reuse of this material under several future
restoration scenarios. Sediments were also physically characterized for grain size to further define what
purposes would be appropriate for the pond sediment material removed during restoration activities.

The concentrations from the chemical analyses were compared against MaineDEP reduced procedure
beneficial reuse standards where available. The concentrations of all parameters at all sampled locations
were below these standards. Concentrations of several chemical parameters were also compared against
historical data from a 1996 study and while most concentrations were within the range of those from the
1996 study, a few parameters appeared to be higher in 1996 than in the sediment analysis conducted in
2011.
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Although all samples had concentrations of all chemical parameters below MaineDEP reuse standards,
other risk factors based on the removal methods or ultimate location selected for reuse of the sediment
material will have to be considered and additional sampling and analysis may be required.
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City of Portland (203939.74) May 2012

APPENDIX C: ROCKLAND AVENUE OUTFALL ALTERNATIVES



CLIENT City of Portland

PROJECT Capisic Pond Evaluation

41 Hutchins Drive DESIGNED BY DAS DATE 11/28/2011

Portland, Maine 04102 COST BY DAS DATE 11/28/2011

Tel. 207-774-2112 CHECKED BY ZH DATE 1/20/2012

PROJECT NO. 203939.74

Rockland Ave Outfall, Hard Pipe Connection to 120" SD - Opinion of Probable Cost

Quantity Unit Unit Cost Price Total

Mobilization & Administration 1 LS 5% of Cost 9,700.00$

Remove & Dispose of Existing Outfall End 1 LS 1,000.00$ 1,000.00$

8' Dia Manhole 1 EA 12,000.00$ 12,000.00$

6' x 12' Vault 1 EA 20,000.00$ 20,000.00$

Connection and Riser on 120" SD 1 EA 30,000.00$ 30,000.00$

60" RCP Storm Drain 162 LF 500.00$ 81,000.00$

3'x8' Box Culvert 31 LF 600.00$ 18,600.00$

Common Borrow 400 CY 15.00$ 6,000.00$ Fill over top of pipe

Loam & Seed 1,400 SY 10.00$ 14,000.00$

Landscaping & Restoration 1 LS 10,000.00$ 10,000.00$ Plantings, detailed grading, trail work

Construction Cost: 202,300.00$

Engineering & Permitting (15%): 30,400.00$

Wetland & Habitat Compensation ILF: 10,600.00$

Contingency (25%): 58,200.00$

Total Cost per System: 301,500.00$

Assumes wetland impacts will be considered cumulative to WSIS project, total

direct wetland impacts 1,058 SF (IWWH Compensation)

Remove aluminum bar rack, flared end & rip rap

Includes structural modifications to 120" SD at connection Point

Assumptions: Unit costs provided for this estimate were based on averaged MaineDOT unit bid prices from recent projects bid and constructed in Portland, Maine. The ENR Construction Cost

Index for this estimate is 9176 as of January 2012.

NotesHard Pipe Connection of 60" Rockland Ave SD to 120" West Side Interceptor SD

Assume 5% of total construction cost



CLIENT City of Portland

PROJECT Capisic Pond Evaluation

41 Hutchins Drive DESIGNED BY DAS DATE 11/28/2011

Portland, Maine 04102 COST BY DAS DATE 11/28/2011

Tel. 207-774-2112 CHECKED BY ZH DATE 1/20/2012

PROJECT NO. 203939.74

Rockland Ave Outfall, Hydrodynamic Separator with Channel Stabilization - Opinion of Probable Cost

Quantity Unit Unit Cost Price Total

Mobilization & Administration 1 LS 5% of Cost 5,500.00$

Channel Armoring 300 CY 100.00$ 30,000.00$

Hydrodynamic Separator 1 EA 50,000.00$ 50,000.00$ Includes excavation, bedding & backfill; assumes Vortechs 16,000

Modify Existing Manhole 1 EA 5,000.00$ 5,000.00$ Coring & Adding Internal Weir

5' Dia Manhole 2 EA 4,500.00$ 9,000.00$

24" Storm Drain 20 LF 125.00$ 2,500.00$

Loam & Seed 800 SY 10.00$ 8,000.00$

Landscaping & Restoration 1 LS 5,000.00$ 5,000.00$ Plantings, detailed grading, trail work around separator & channel

Construction Cost: 115,000.00$

Engineering & Permitting (15%): 17,300.00$

Wetland & Habitat Compensation ILF: -$ Assumes channel lining will be considered maintenance, no impact fee

Contingency (25%): 33,100.00$

Total Cost per System: 165,400.00$

Rounded, Selectively Placed Boulders, 2-4' Dia

Assumptions: Unit costs provided for this estimate were based on averaged MaineDOT unit bid prices from recent projects bid and constructed in Portland, Maine. The ENR Construction Cost

Index for this estimate is 9176 as of January 2012.

NotesHydrodynamic Separator with Channel Lining

Assume 5% of total construction cost



CLIENT City of Portland

PROJECT Capisic Pond Evaluation

41 Hutchins Drive DESIGNED BY DAS DATE 11/28/2011

Portland, Maine 04102 COST BY DAS DATE 11/28/2011

Tel. 207-774-2112 CHECKED BY ZH DATE 1/20/2012

PROJECT NO. 203939.74

Rockland Ave Outfall, Stormwater Management System - Opinion of Probable Cost

Quantity Unit Unit Cost Price Total
Mobilization & Administration 1 LS 5% of Cost 6,900.00$
Spillway and Channel Armoring 500 CY 100.00$ 50,000.00$
Common Excavation 800 CY 15.00$ 12,000.00$
Grading & Embankments 1,000 CY 15.00$ 15,000.00$

Loam & Seed 3,600 SY 10.00$ 36,000.00$

Landscaping & Restoration 1 LS 25,000.00$ 25,000.00$ Plantings, detailed grading, trail work; including pond and pond perimeter

Construction Cost: 144,900.00$

Engineering & Permitting (15%): 21,800.00$

Wetland & Habitat Compensation ILF: 67,500.00$

Contingency (25%): 41,700.00$

Total Cost per System: 275,900.00$

Assumes wetland impacts will be considered cumulative to WSIS project, total
direct wetland impacts 7,345 SF (IWWH Compensation)

Rounded, Selectively Placed Boulders, 2-4' Dia

Assumptions: Unit costs provided for this estimate were based on averaged MaineDOT unit bid prices from recent projects bid and constructed in Portland, Maine. The ENR Construction Cost

Index for this estimate is 9176 as of January 2012.

NotesSediment Collection Pond at Outfall

Assume 5% of total construction cost



CLIENT City of Portland

PROJECT Capisic Pond Evaluation

41 Hutchins Drive DESIGNED BY DAS DATE 11/28/2011

Portland, Maine 04102 COST BY AEA DATE 1/20/2012

Tel. 207-774-2112 CHECKED BY ZH DATE

PROJECT NO. 203939.74

Rockland Ave Outfall, Channel Stabilization - Opinion of Probable Cost

Quantity Unit Unit Cost Price Total

Mobilization & Administration 1 LS 5% of Cost 2,000.00$

Channel Armoring 300 CY 100.00$ 30,000.00$

Loam & Seed 415 SY 10.00$ 4,150.00$

Landscaping & Restoration 1 LS 5,000.00$ 5,000.00$ Plantings, detailed grading, trail work around channel

Construction Cost: 41,150.00$

Engineering & Permitting (15%): 6,200.00$

Wetland & Habitat Compensation ILF: -$ Assumes channel lining will be considered maintenance, no impact fee

Contingency (25%): 11,900.00$

Total Cost per System: 59,250.00$

Assumes 10 feet of disturbance on either side of armoring

Assumptions: Unit costs provided for this estimate were based on averaged MaineDOT unit bid prices from recent projects bid and constructed in Portland, Maine. The ENR Construction Cost

Index for this estimate is 9176 as of January 2012.

Channel Lining Notes

Assume 5% of total construction cost

Rounded, Selectively Placed Boulders, 2-4' Dia
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City of Portland (203939.74) May 2012

APPENDIX D: PUBLIC STAKEHOLDER MEETING AGENDA AND
NOTES – FEBRUARY 2, 2012



MEETING AGENDA

This Meeting: Exploring the Needs for Capisic Pond & Park:

Preparing for a Sustainable Management Plan

Date/Time: 7-9PM – February 1, 2012

Location: Deering High School

Meeting Objectives

Understand project scope and objectives

Understand previous pond and park recommendations

Understand findings from Phase I study

Understand pros and cons of various management actions

Determine preferences for various management actions

Agenda

 Introductions/Greeting/Agenda Overview (7-7:15PM)

 Phase I Summary Presentation (7:15-7:45PM)

 Questions and Answers on Phase I Results (7:45-8PM)

 Facilitated Discussion and Preferences for Management Actions (8-8:40PM)

 Items for Future Phases of Study/Planning (8:40-8:50PM)

 Next Steps



Exploring the Needs for
Capisic Pond & Park

PREPARING FOR A
SUSTAINABLE MANAGEMENT PLAN



COMMITMENT & INTEGRITY DRIVE RESULTS

Introductions

Ed Suslovic, City Council
Mike Bobinsky – Director of Public Services, Portland

Zach Henderson, Woodard & Curran
Barry Sheff, Woodard & Curran



COMMITMENT & INTEGRITY DRIVE RESULTS

Meeting Goals
To provide input and strategic direction to City staff and
City Council on preferred actions for management of
Capisic Pond & Park.

City officials have made no final decisions on any
matters that will be discussed here.



 Review existing plans, studies, and
prior visioning work.

 Summarize current condition and
opportunities for further exploration.

 Assess Rockland Avenue stormwater
drainage outfall.

COMMITMENT & INTEGRITY DRIVE RESULTS

Project – Phase I Goals



 Characterize pond sediments.
 Explore permitting constraints and

opportunities.
 Workshop with residents and stakeholders

about the future of the pond and park.

 Develop next steps.

COMMITMENT & INTEGRITY DRIVE RESULTS

Project – Phase I Goals



 We have identified specific opportunities to
answer questions…please hold them.

 We want to hear everybody's opinion today.
 Please speak your mind, especially if you

disagree with somebody else in the room.
 Please speak your mind politely, even if you

strongly disagree with somebody else in the
room.

 Please give others a chance to speak.
 No decisions are final.

COMMITMENT & INTEGRITY DRIVE RESULTS

Ground Rules



Capisic Brook and Watershed

COMMITMENT & INTEGRITY DRIVE RESULTS



Capisic Brook and Watershed

COMMITMENT & INTEGRITY DRIVE RESULTS



 Portland’s largest freshwater body
created by a manmade impoundment
 Sawmill and gristmill at original Capisic
Brook Falls established late 1600s
 Capisic Pond referenced in 1886 report
by Maine Board of Health
 Areas adjacent to Pond considered for
park purposes in 1930-50’s
 Pond dredging and channel straightening
in late 1940s
 Current dam constructed in mid-1950’s as
part of Westside Interceptor
 Dam overflow weir modifications made in
1996 and 2001 to reduce upstream flooding

Capisic Pond History

COMMITMENT & INTEGRITY DRIVE RESULTS

Capisic Pond 1954



 1987 - Portland Shoreway Access Plan
 1989 - Inventory and Management of Natural and
Cultural Resources of Capisic Pond
 1996 - Capisic Brook Greenbelt /Stormwater
Abatement Study
 1996 - Capisic Pond Sediment Sampling and
Analysis (conducted by FOCB)
 1999 - Capisic Brook Watershed Flood Control
Study Reevaluation
 2001 - Capisic Brook Greenway Master Plan
 2009 - Restoration Plan, Westside Interceptor
Sewer Project
 2011 - Capisic Brook Watershed Management
Plan (Final Draft)
Maine DEP Water Quality Monitoring and Urban
Streams Report - Ongoing

COMMITMENT & INTEGRITY DRIVE RESULTS

Previous Studies and Plans

Capisic Pond Improvement Plan - 1949



Previous Recommendations

▀ Eliminate Combined Sewer Overflows into
Capisic Pond

▀ Implement structural improvements
▀ Capisic Pond Dam weir widening

▀ 4’ x 8’ box culvert at Capisic Street

▀ Increase native plant diversity, reduce
invasive species, and improve the existing
wildlife habitat

▀ Implement watershed pollution prevention
strategies

▀ Enhanced outreach and education to the
public, watershed water quality monitoring,
and policy and planning initiatives

Capisic Park Habitat Restoration - 2010

- Ongoing or Not
Yet Completed

- Complete or
Largely Complete



Previous Recommendations

▀ Enhance the present uses of the park and to
create new opportunities for public access

▀ Develop Education Stations within the Park

▀ Implement an effective street sweeping
program

▀ Enhance connectivity between Capisic Pond
and greater Portland trail network

▀ Modify and dredge Capisic Pond to create an
environment suitable for fish and other wildlife

- Ongoing or Not
Yet Completed

- Complete or
Largely Complete



Ongoing Recommendations

▀ Combined Sewer Overflow
Abatement

▀ Stormwater Management

▀ Open Water Habitat Maintenance

▀ Rockland Avenue Outfall

▀ Safe and Stable Public Access

▀ Education Stations

▀ Combined Sewer Overflow
Abatement

▀ Stormwater Management

▀ Open Water Habitat Maintenance

▀ Rockland Avenue Outfall

▀ Safe and Stable Public Access

▀ Education Stations



Informing Future Actions

▀ Pond Sediment Analysis

▀ Identify potential
contamination in pond
sediments for reuse or
removal

▀ Sampling conducted during
drawdown in four locations

▀ Samples analyzed for
Pesticides, PCBs, Petroleum,
Metals, Dioxins, Grain Size

▀ Results: No constituent exceeds state
guidance for beneficial reuse from sample
locations.

▀ Remaining Questions: How and where would
this material be used? Who would handle it?



Informing Future Actions

▀ Changes to Pond
Hydrology

▀ Evaluated dam weir
modifications to determine
influence on pond water levels

Capisic Brook Dam Weir
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Informing Future Actions

▀ Rockland Avenue
Stormwater Outfall

▀ Rockland outfall is the discharge
point for 160 acres

▀ The “drainage area” includes
portions of Brighton Ave.,
Woodford St., Columbia St. up to
Ludlow St.

▀ Evaluated cost-benefit of several
options to address outfall



Informing Future Actions

▀ Rockland Avenue
Stormwater Outfall

▀ Evaluated options include:

▀ Stabilized outlet

▀ Stabilized outlet with
trash collection device

▀ Stabilized outlet with
water quality wetland

▀ Hard pipe to drainage
system



Informing Future Actions

▀ Capisic Pond Open Water
▀ Historic (1960) and today



Informing Future Actions

▀ Inland Waterfowl and
Wading Bird Habitat

▀ Capisic Pond and Park designated
as IWWH by ME Dept. of Inland
Fisheries and Wildlife

▀ IWWH is a “significant wildlife
habitat” under state law requiring
special management

▀ Capisic Pond is ranked as
“moderate value” habitat with score
of 10

▀ Low value habitat score = 6-9



Informing Future Actions

▀ Inland Waterfowl and
Wading Bird Habitat

▀ Capisic Pond has low wetland
diversity, Score = 0

▀ Open Water critical component
of IWWH, 35-65% of area
Score = 3 points

▀ Capisic Pond current open water
approximately 39% of area

▀ Maximum beneficial open water
would be 4 acres versus current
2.6 acres, 6” to 3’ deep

Key Question: Is the enhancement and
maintenance of wetland diversity and open
water appropriate for IWWH?



 Open Water Habitat Maintenance
 Rockland Avenue Outfall
 Education Stations (as time allows)

COMMITMENT & INTEGRITY DRIVE RESULTS

Your Input!!



 We want to hear everybody's opinion today.
 Please speak your mind, especially if you

disagree with somebody else in the room.
 Please speak your mind politely, even if you

strongly disagree with somebody else in the
room.

 Please give others a chance to speak.
 No decisions are final.

COMMITMENT & INTEGRITY DRIVE RESULTS

Ground Rules



Open Water Question

Do Nothing

Pros
• No cost or permitting
• Pond area maintains some wetland values
• No construction impact

Cons
• Minimized aesthetic value
• Minimized IWWH habitat value
• Loss of historic element

Images are only conceptual.
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Open Water Question

Do Nothing

Pros
• No cost or permitting
• Pond area maintains some wetland values
• No construction impact

Cons
• Minimized aesthetic value
• Minimized IWWH habitat value
• Loss of historic element

Wetland Enhancement

Pros
• Minor cost and minimal permitting
• Wetland values maximized
• Minimal construction impact

Cons
• Minimized aesthetic value
• Minimized open water habitat and IWWH value
• Loss of historic element

Open Water Habitat Enhancement

Pros
• Open water expanded or maintained
• IWWH values maximized
• Historic aesthetic maintained
• Consistent with previous plans
• Wetland restoration

Cons
• Potential algae blooms through sediment exposure
• Construction impact
• Permitting

Images are only conceptual.



Open Water Question

Open Water Recovery

Pros
• Open water expanded to historic dimensions
• Historic aesthetic reestablished

Cons
• Potential algae blooms through sediment exposure
• Construction impact
• Potentially significant permitting
• Minimized wetland and habitat value

Images are only conceptual.



Rockland Outfall Question

Stabilize

Pros
 Stabilizes eroded channel
 Design could enhance
habitat, screen outfall
Cons
• Continued impact on pond
water quality
• Outfall remains in park and
visible during winter months

All images are only conceptual.
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quality alternatives
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• Limited water quality benefit
• Requires regular maintenance
and clean-out to be effective
• Hydraulic evaluation necessary
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water quality
• Provides an opportunity for
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• Design could be part of
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amount of park area of the
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• Impacts to existing wetlands
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Rockland Outfall Question

Stabilize

Pros
 Stabilizes eroded channel
 Design could enhance
habitat, screen outfall
Cons
• Continued impact on pond
water quality
• Outfall remains in park and
visible during winter months

Water Quality Unit

Pros
• Less cost versus other water
quality alternatives
• Hidden from view
• Minimizes construction impact
on Park
•Stabilizes eroded channel

Cons
• Outfall is still visible
• Limited water quality benefit
• Requires regular maintenance
and clean-out to be effective
• Hydraulic evaluation necessary

Wetland Treatment

Pros
• Most beneficial for pond
water quality
• Provides an opportunity for
public education
• Design could be part of
overall habitat enhancement

Cons
• Outfall is still visible in winter
• Requires regular maintenance
and clean-out
• Construction impacts largest
amount of park area of the
evaluated alternatives
• Impacts to existing wetlands

Hard Pipe

Pros
• Eliminates aesthetic concerns
associated with outfall in Park
• Eliminates polluted runoff
effects on pond
• Eliminates outfall channel and
associated erosion issues

Cons
• Migrates runoff pollution to
downstream waters (Fore River
Estuary)
• Highest cost of the evaluated
alternatives
• Invasive construction process
with deep excavation near
pond
• Hydraulics analysis needed All images are only conceptual.



Education Station Question



 Finalize summary report with consideration
for your preferences, with recommendations
for additional evaluation.

COMMITMENT & INTEGRITY DRIVE RESULTS

Next Steps
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