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EXECUTIVE SUMMARY

The Canonsburg Lake Dam was built between 1941 and 1943 by the Alcoa Corporation
in order to impound a section of Little Chartiers Creek for use as a manufacturing water
supply. Ownership of the lake and surrounding land was transferred to the
Commonwealth of Pennsylvania in 1958. It is now managed by the Pennsylvania Fish
and Boat Commission (PFBC) as a natural resource, as well as a recreational destination
for fishing and boating.

Since its creation in the 1940’s, Canonsburg Lake has been steadily filling in with
sediment from the surrounding watershed. During a PFBC survey conducted in 1974
(Weirich, Boyer, and Mantzell, 1974), the maximum depth of the lake was listed as 7.5
meters (24.6 feet). By 1986, most of the upper portion of the lake was less than 2 meters
deep (6.56 feet) (Smith and Lorson, 2000). This has significantly decreased the overall
volume and area of the lake, as well as reduced lake depth. This has also reduced the
available fish habitat of the lake (Smith and Lorson, 2000). As spawning and deep water
habitats continue to fill in with sediment, the lake will become increasingly unable to
support a self-sustaining, diverse fish population. Impairments to the fish community
within the lake can have a secondary negative effect on piscivorous birds and mammals
within the study area.

Turbidity is generally high within open water portions of the lake due to suspended
sediments. A study performed in 1987 by the Pennsylvania Department of Environmental
Protection (PA DEP) showed impairments due to nutrient loading (phosphorous) within
the lake as well. The lake impairments have secondary negative effects on avian and
upland species that depend on the lake for foraging. In addition, the recreational value of
the lake is also being degraded as angling opportunities are threatened and boating
access is diminished by the prevalence of shallow, sediment-laden areas within the lake.

An assessment of the existing habitat conditions suggests that the ecosystem within the
upper portion of Canonsburg Lake is evolving in two ways: 1) the original riverine
condition is beginning to develop from the lacustrine environment; and 2) significant
portions of the lake have developed to a condition representative of a wetland or riparian
environment and other portions of the lake are trending in that direction. With no
significant action taken to address the evolving ecosystem condition within the lake, the
aquatic and vegetative habitat will change. The current trend for that change in the lake
does not suggest a well-balanced habitat condition, considering notable impairments to
the fishery and wetland/riparian habitats. The nature of some of the impairments within
the lake (e.g., mudflats) provides for ample opportunities to supplement the lake
ecosystem through a combination of dredging (for aquatic habitat enhancement) and
dredge material redistribution within the lake (for wetland/riparian zone enhancement).

Fish species that are more tolerant of highly turbid, eutrophic conditions, such as
common carp and gizzard shad, have a survival advantage over more sensitive species,
such as crappie and pumpkinseed. Gizzard shad and the non-native carp are nuisance
species in the Canonsburg Lake that can adapt to these conditions better and deprive
many other fish species of resources, especially under environmental conditions that are
stressful to the other fish. This competitive pressure can decrease fish species diversity
within Canonsburg Lake over time. This effect is already evident when one compares the
fish survey performed by the PFBC in 1974 (Weirich, Boyer, and Mantzell, 1974) with the
most recent survey of Canonsburg Lake in 2000 (Smith and Lorson, 2000). The
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comparison shows that the fish population within Canonsburg Lake is changing as the
lake continues to become shallower and more turbid. Populations of species requiring
deeper water habitat are declining, while species that flourish in shallow and/ or turbid
conditions are thriving. This trend is anticipated to continue until the lake eventually
becomes too shallow to support a fish community. Increasing spawning habitat for
predators of the gizzard shad, including largemouth bass, may increase predator
numbers. Increased predation would help keep the gizzard shad population in check and
reduce competitive pressure on panfish species, which in tandem with improved
spawning and overwintering habitat, could help increase the diversity of the beneficial fish
population within the lake.

The PFBC and the Washington County Watershed Alliance (WCWA), the non-Federal
project sponsors, have asked the U.S. Army Corps of Engineers, Pittsburgh District
(USACE) for assistance in ameliorating the ecological impairments to Canonsburg Lake.
The Canonsburg Lake Ecosystem Restoration Project is being conducted under the
authority of Section 206 of the Water Resources Development Act of 1996 (WRDA 1996),
Public Law 104-303. Section 206 provides the Corps with the authority to restore aquatic
ecosystems. This combined feasibility study and environmental assessment will
document that the Canonsburg Lake Ecosystem Restoration Project meets all the criteria
for Section 206 approval.

Restoration Goals

The overall objective of the plan formulation process for the Canonsburg Lake ecosystem
restoration project is to develop project alternatives that address the degraded ecosystem
within the lake, considering the existing impairments (problems) and opportunities to
reverse those impairments or otherwise enhance the current habitat conditions.
Successfully achieving this objective will require a focus on the natural integrity,
productivity, stability and biological diversity of the lake and immediately surrounding
areas. The specific objectives related to achieving the goal of ecosystem restoration and
providing for the opportunities listed above are summarized below.

o Remove accumulated sediment materials from the lake bottom in areas that will
most likely benefit aquatic habitat, with the focus on fish spawning habitat.

e Enhance emerging wetland and riparian zone habitats within and adjacent to the
perimeter of the lake, attempting to establish a diverse and native vegetative
community.

¢ Reduce the likelihood of sediment deposition within the upper portion of the lake
that would counter any proposed habitat enhancement.

o Improve the ability of the lake environment to assimilate pollutants conveyed
within the lake water column.

Providing both suitable shallow water (spawning) habitat and deep water (refugia) habitat
within Canonsburg Lake is essential to establishing and maintaining a viable reproducing
fish population.

In addition to the obvious environmental benefits, ecosystem restoration within
Canonsburg Lake should also address the functional uses of the lake that are preferred
by the local sponsor. Without detracting from the environmental benefits of the various
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restoration opportunities, the use of the lake by the adjoining property owners and the
regional population is a factor for consideration. Furthermore, the practical cost of
implementing the restoration activities and then maintaining them for the life of the project
is also a significant consideration when identifying restoration opportunities. For these
reasons, not all restoration opportunities have been considered in the detailed analysis of
project alternatives and certain project alternatives are formulated specifically to reduce
the ultimate costs of the project.

Evaluation of Project Alternatives

When considering the restoration opportunities for the lake, there were three essential
considerations: 1) lake dredging for submerged aquatic habitat; 2) dredge material
redistribution within the lake for wetland/riparian zone habitat; and 3) sediment trapping
for the reduction of the sediment loading to the lake. A number of restoration scenarios
were considered for Canonsburg Lake during the feasibility study phase, including a ‘No
Action’ alternative and several mitigation alternatives. The restoration options underwent
a ‘screening’ process to allow for a more focused and thorough evaluation of project
alternatives that are practical and meet the goals of the project. Some alternatives were
screened out immediately because they were determined to be infeasible. Those that
remained were evaluated with respect to the total environmental benefits, expressed as
habitat units, which they could generate. A cost effectiveness analysis and incremental
cost analysis (CEA/ICA) was performed using the US Army Corps of Engineers Institute
for Water Resources (IWR) Planning Suite Decision Support software to identify the most
cost effective restoration plans, essentially characterized by the most environmentally
beneficial alternatives with the least costs.

Selected Plan

Twenty-five out of an original thirty-six possible action alternatives identified during the
course of this feasibility study were included in a cost-effective analysis with the intent of
identifying cost-effective alternatives and the ‘best buy’ alternative(s) for ecosystem
restoration within Canonsburg Lake. The results of the CEA/ICA process identified nine
cost-effective alternatives, of which four were determined to be ‘best buys’. ldentification
of the Selected Plan reflects the priorities and preferences of the Federal Government,
the non-Federal sponsors and other stakeholder groups. Representatives of the U.S.
Army Corps of Engineers, Pittsburgh District, the Pennsylvania Fish and Boat
Commission and the Washington County Watershed Alliance met on December 5, 2007
to review information relative to the cost-effective alternatives and the best-buy
alternatives. Based upon the attributes of the alternatives identified as ‘best buys’, a
consensus was reached among the representatives that Alternative 36 was the most
preferred option amongst the four best buys, largely due to the inclusion of deep-water
habitat, a highly desired feature for the local sponsors and the local stakeholder groups.

The Selected Plan (Alternative 36) would create 13.48 acres of shallow water submerged
aquatic habitat, 2.02 acres of wetland habitat, 0.97 acres of riparian zone habitat and
10.27 acres of deep water submerged aquatic habitat. The Selected Plan is the only best
buy alternative that includes a deep water habitat component, which is enhanced through
the installation of fish cover structures. Dredging of the proposed deep water channel will
promote fish travel up and down the lake and Little Chartiers Creek. More importantly,
deep water habitat provides essential refugia for fish during seasonal temperature
extremes, which allows adult fish to survive within the lake from year to year. Deep water
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habitat will function in tandem with shallow submerged aquatic habitat to promote a self-
sustaining fish population within Canonsburg Lake. Based on the information available
regarding the existing water depths and sediment depositional rates, the limited amount
of existing deep water within the upper portion of Canonsburg Lake will continue to
diminish over time. If no dredging occurs, substantial portions of the existing deep water
habitat within the upper portion of the lake will be lost within 10 years and entirely
exhausted within approximately 25 years.

The total project cost obtained through the Micro-Computer Aided Cost Estimating
System (MCACES) estimating process for the Selected Plan is $5,651,339. This figure
includes the costs associated with lands and damages, planning and engineering design,
construction and construction management. The present worth of the cost of Operations
and Maintenance dredging to be conducted in year 25 of the project is estimated in the
MCACES analysis to have a present value of $1,180,301. The addition of the present
value of shallow water enhancements, not included in the MCACES analysis, would
represent a present worth of the cost of all Operations and Maintenance to be conducted
in year 25 to $1,221,598.

General Van Antwerp’s “Actions for Change” program, which groups General Strock’s 12
Actions for change into four general comprehensive themes, and USACE’s 7
Environmental Operating Principles are interrelated. The Canonsburg Lake project was
considered in a system-wide ecosystem context that evaluated the interrelationships of
terrestrial, wetland and aquatic systems. The goal of the project, which utilized the 6-step
Planning Process, is a sustainable restored aquatic ecosystem that would become part of
a greater watershed planning initiative that is being pursued by Washington County. This
comprehensive systems approach, the consideration of risk and uncertainty as to
whether the project can meet its objectives, and the open coordination between the local
sponsor and interested stakeholders meets all of the General’s “Actions for Change”.
The project, by its very nature, meets the Environmental Operating principles by striving
to achieve environmental sustainability, considering the interdependence of the physical
environment, seeking ways to restore degraded ecosystem structure and function,
minimizing any impacts of construction, and consulting with and obtaining the views of
the local sponsors and state agencies to help formulate a project that solves ecosystem
problems in a manner that is scientifically sound in the most cost effective manner.

This integrated Feasibility Study and Environmental Assessment fulfills the USACE
reporting requirements for feasibility level reports as well as its reporting and coordination
responsibilities established under the National Environmental Policy Act (NEPA).
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Pennsylvania (the species name is not indicated within the report). The report advises
that this area be protected from disturbance or clearing. The Canonsburg Lake Slope
BDA is indicated on the map below, excerpted from the Washington County Natural
Heritage Inventory.

Canonsburg Lake Slope BDA
Washington County Natural Heritage Inventory, 1994

No potential impacts to resources under the jurisdiction of the Pennsylvania Game
Commission or the PFBC were identified by the PNDI Environmental Review performed
for the study area. The PNDI Environmental Review indicated one possible impact
falling under the jurisdiction of the PA DCNR and recommended further coordination be
conducted with this agency. The recommended coordination information was been
submitted to the Ecological Services Section of the PA DCNR. The PA DCNR
recommended that a survey should be conducted for Trillium nivale (snow ftrillium), a
State-listed rare species, and Camassia scilloides (wild hyacinth), a State-listed
threatened species (proposed endangered). Both species grow within moist woods.
The correspondence indicates that if this land type does not exist on the site, a survey
will not be necessary. Some wooded wetland areas are present within portions of the
PFBC property surrounding the lake; however, these areas have been prioritized for
avoidance for the lake restoration project. While it is unlikely that the project will result in
impacts to these state-listed species, the appropriate follow-up coordination will need to
be conducted as required within the PA DCNR correspondence, included as Attachment
3, as part of any future implementation of the project.
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2.11 Aquatic Resources and Water Quality

Canonsburg Lake is formed by a concrete gravity dam structure that was completed in
1943 by the Alcoa Company. The dam has a single spillway that controls the normal
pool elevation of the lake. Pennsylvania distinguishes lake systems from streams by a
minimum 14 day hydraulic residence time for lakes. Canonsburg Lake has a hydraulic
residence time of approximately 6 days and functions somewhere between a lake and a
slow moving stream (PA DEP, 2/2004). Appendix B contains additional information
related to the hydrology and hydraulics of Canonsburg Lake.

According to an internal study (The Lake Phosphorous Study) conducted by the PA DEP
in 1987, the volume of Canonsburg Lake had decreased significantly since its
construction, mainly due to siltation from non-point sources. Agricultural sources were
identified as the primary source of sediment loading to the lake. Canonsburg Lake was
subsequently placed on the Pennsylvania Section 303d list in 1996 for impairments
caused by nutrients from agricultural sources (PA DEP, 2/2004). According to the
Canonsburg Lake TMDL (PA DEP, 2/2004), the Lake Phosphorous Study states that the
entire Little Chartiers Creek watershed was designated as a High Quality Warm Water
Fishery (HQ-WWF) for the sole purpose of protecting the lake. Data taken for the 1987
phosphorous study showed an average total phosphorous concentration of 0.12 mg/L
within the lake, evidencing a hypereutrophic condition. Despite the previously
documented hypereutrophic conditions attributed to high phosphorous levels, there is no
current evidence of low dissolved oxygen levels within the lake. The lake currently
continues to support fish populations during the summer season, when water depths are
typically the most shallow and water temperatures highest. Pennsylvania does not have
specific water quality criteria for suspended solids or nutrients; therefore, the goal of the
TMDL was to improve the trophic status of the lake.

The 1987 Lake Phosphorous Study also indicated that the lake was being further
degraded by algal blooms resulting from excessive nutrients in the system. In lacustrine
systems, algae tends to outcompete aquatic plants when high nutrient concentrations are
available. Subsequent plant and algae die-off results in increased numbers of bacteria.
which feed off the dead material as part of the decomposition process. The multiplying
bacteria deplete oxygen levels within the lake, resulting in ‘dead areas’ where fish and
other aquatic organisms cannot survive. In contrast to the indication in the 1987 study, the
PA DEP’s 2004 TMDL report for the lake indicated Canonsburg Lake’s relatively short
detention time (approximately 6 days) and decreased settling rates due to advective flow
velocities cause algae to be flushed from the system before algal blooms can occur (PA
DEP, 2/2004) No algal blooms were observed within the lake during the various site
reconnaissance events conducted by the project team during 2006 and 2007. Based on
the findings of the PA DEP and observations of the lake during the study process, it does
not appear that the reported high levels of phosphorous are negatively affecting dissolved
oxygen levels so as to preclude aquatic life.

The Chartiers Creek Watershed TMDL (PA DEP and USEPA, 2003) identified known
impairments based on water quality constituents such as metals (e.g., aluminum, iron
and manganese), nutrients and suspended solids. In addition to existing point sources
for such pollutants, the watershed has several abandoned mines and one still-active
permitted mine within the watershed. The mine is allowed to discharge stormwater within
the upper portion of the Little Chartiers Creek watershed under an individual National
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Pollutant Discharge Elimination System (NPDES) permit, along with seven other point-
source NPDES permit holders. All of these discharge points are upstream of
Canonsburg Lake.

In addition to the fish community data described in Section 2.5.1, limited water quality
data was collected by the PFBC in May, 2000 and noted in the Canonsburg Lake (820F)
Management Report (Smith and Lorson 11/2000). Table 8 summarizes the findings of
this sampling and compares them to the Pennsylvania specific water quality criteria for
HQ-WWF streams, listed in §93.7 of the Pennsylvania Code.

TABLE 8
PFBC Water Quality Sampling Summary
(May 2000)
Parameter Measurement Pennsylvan_ia Sp_ecif.ic Water
Quality Criteria

Temperature 19 — 21 degrees Celsius | 17.8 — 22.2 degrees Celsius
(May)

pH 8.4 SU 6.0-9.0SU

Total Alkalinity 173 mg/L Minimum 20 mg/L as CaCOg;

Total Hardness 240 mg/L Not listed

Specific Conductance | 701 umhos Not listed

Total Dissolved Solids | 473 mg/L 500 mg/L as a monthly
average value; maximum 750
mg/L

2.12 Sedimentation

Sedimentation of Canonsburg Lake has been a
continuous, though non-uniform, process that
began in 1943 upon initial impoundment of
sediment laden waters of Little Chartiers Creek.
Land uses within the contributory watershed
impact the rate of soil and channel/bank erosion
and, thereby, largely determine sediment loading
rates to the lake. Deposition of sediments within
the lake is influenced by the complex flow
dynamics within the reservoir. . Upon construction
of the dam, the sediment transport capabilities of
the impounded reach of Little Chartiers Creek
became diminished, leading to the inevitable
consequence of sedimentation. The progression
of sediment accumulation within the lake from the
upper portions toward the dam has been
continuous. This has resulted in the continued
development of bars and spits within the lake to
the point of signifi_cant emergence above the. water Tarbd sedimentiaden portion of Little
level, the evolution of shallow mudflats in the Chartiers Creek, just upstream from

slackwater areas behind these areas, and the Canonsburg Lake

overall reduction of water depths throughout the
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lake particularly above McDowell Lane located near the middle of the lake. The Preliminary
Restoration Plan (USACE, 2006) noted that the upper two thirds of Canonsburg Lake are
heavily silted-in, with remaining water depths ranging from a few inches to less than two
feet.

2.12.1 Sedimentation Processes

Sedimentation within the lake occurs as the result of settling of suspended solids
contained within inflow waters and, to an unknown extent, the transport of sediment in
the form of bed load from Little Chartiers Creek. The settling of sediments can be
categorized according to four basic processes: discrete settling, flocculent settling, zone
settling, and compression settling. Discrete settling is the process wherein particles,
generally sand-sized and larger, settle without any change in size, shape, or density.
Flocculent settling is the process wherein particles, generally silt-sized and smaller,
agglomerate during settling with a change in physical properties and settling rate. Zone
settling is the process wherein the flocculent suspension forms a lattice structure and
settles as a mass. The high solids concentration associated with zone settling partially
blocks the release of water and hinders the settling of discrete particles, and results in a
distinct interface between the sediment “mass” and the supernatant. Compression
settling is the process wherein settling occurs as the result of compression of the lattice
structure. All four sedimentation processes can occur simultaneously. Discrete settling
of bed load materials and suspended sand-sized particles likely is most prevalent in the
uppermost portions of Canonsburg Lake where inflows first enter the lake and flow
velocities first slow. Flocculent and zone settling, however, are likely the most prevalent
settling processes in both the upper and lower portions of Canonsburg Lake as
evidenced by the generally high level of turbidity present throughout the lake.
Compression settling is a limited factor throughout much of the lake as a result of the
rather low pressure applied by the relatively shallow depths of water and accumulated
sediments. Compression settling is a more significant factor in the upper portions of the
lake where sediment is exposed above the normal lake pool elevation and, as excess
pore pressures develop in the lower sediment layers, water is expelled and the excess
pore pressure is dissipated, resulting in compression of the sediment layer.

2.12.2 Sediment Quality

The PA DEP collected grab sediment samples in the upper six inches of lake sediments
at three locations in Canonsburg Lake on April 3, 2002 (PA DEP, 2002). These samples
were analyzed for a suite of twenty-four elements including the eight metals regulated by
the Resource Conservation and Recovery Act (RCRA) of 1976 and subsequent
amendments. No organic compounds or nutrients were included in the analyses. The
results of the analyses of these sediment samples indicates the sediment contained high
concentrations of iron, calcium, and aluminum with moderate concentrations of
potassium, magnesium, and manganese and low or non-detectable concentrations of
the suite of trace metals. The concentrations of almost all of the parameters (excepting
arsenic and cobalt) increased from the upper end of the lake toward the causeway.
None of the eight RCRA metals (arsenic, barium, cadmium, chromium, lead, mercury,
selenium, and silver) were at concentrations high enough to suggest the potential
presence of toxic leaching procedure (TCLP) toxicity. The concentration of arsenic at
one sampling location (20.9 mg/kg) exceeded the Safe Fill Standard for Residential
Direct Contact and/or Residential Generic Value (12 mg/kg) promulgated under 25 Pa.
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Code Chapter 250.

2.12.3 Sediment Quantity

No detailed sediment surveys or bathymetric studies have been conducted on
Canonsburg Lake, so no data is available to accurately determine the rate of sediment
accumulation or the total volume of sediments that have thus far accumulated within the
lake. In the absence of such data, two different methods, which are discussed in detail
in Appendix A, were utilized to estimate the volume of accumulated sediments in
Canonsburg Lake. The first method involved estimating lake sediment depths and
volumes and then computing an average annual rate of sedimentation based on the age
of the lake. The second method involved estimating the amount of soil erosion that
would be anticipated given the land cover within the Little Chartiers Creek watershed
through the use of the Revised Universal Soil Loss Equation (RUSLE). These methods
have resulted in similar values for estimated potential sediment volumes. When
considering the 63 years that the dam has existed (between 1943 and 2006/07), the
estimated volume of deposited sediment equates to an average annual sedimentation
rate of 11,905 cubic yards/year or an average of about 0.1 feet per year of deposited
sediment over the entire impounded surface.

The application of a uniform annual rate of sedimentation applied throughout the entire
lake area is a broad assumption based on the limited available data concerning actual
volumes of accumulated sediment within the lake, no recorded annual sediment loading
rates and no data regarding the gradation of the sediment. Due to the limited nature of
the available data, no detailed sediment transport analysis was performed.

3.0 PLAN FORMULATION

3.1 Plan Formulation Summary

The information in Appendix G outlines the process of identifying and evaluating various
options for ecosystem restoration, and the resultant formulation of project alternatives for
Canonsburg Lake. Each project alternative and the no-action alternative have been
included in an ICA/CEA analysis with the intent of identifying the ‘best buy’ alternative(s)
for ecosystem restoration within Canonsburg Lake, using the IWR-Plan software. These
steps are essential to developing a Selected Plan as part of the Feasibility Study
process.

Plan formulation activities have been conducted following the six step planning process
specified in Chapter 2 of ER 1105-2-100. Specifically, the plan formulation efforts include
the considerations listed below.

1. Identification of the water and related land resource problems and opportunities
for the study area, reflecting the priorities and preferences of the Federal
Government, the non-Federal sponsors and other stakeholder groups.

2. Inventory, forecast and analysis of the critical resources within the planning area,
including a quantitative and qualitative description of these resources, and
considering existing and future “without project” conditions for the area over the
planning period.
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3. Identification and formulation of alternatives plans to address the problems and
opportunities of the study area and contribute to federal objectives for ecosystem
restoration. Alternative plans are formulated in consideration of the essential
criteria described in EP 1165-2-502: significance, acceptability, completeness,
effectiveness, efficiency and reasonableness of costs. Appendix G contains
additional discussion of these criteria.

4. Evaluating alternative plans to determine the environmental impacts and benefits
of the ecosystem restoration alternative actions, considering the criteria listed
within Step 3 and characterizing the beneficial and adverse impacts in terms of
magnitude, location, timing and duration.

5. Comparison of the alternative actions plans with the no-action plan and with each
other, focusing on the difference between each plan in terms of their beneficial
and adverse impacts and contributions to the planning objectives, including
monetary and non-monetary benefits and costs.

6. Identification of the most cost effective plan after consideration of the array of
alternative actions and receipt of public input.

The process of Plan Formulation looks at relevant environmental problems, restoration
opportunities, and planning objectives and constraints. The problems and opportunities
for ecosystem restoration within Canonsburg Lake are documented within Appendix G
and are also summarized below. Planning objectives are also identified within that
appendix. Planning constraints include those items that are expected to restrict or limit
the choices available to planners in formulating solutions to the specific water and
related land resource problems and opportunities of the planning area.

Identified Problems:

The fluvial geomorphology of Little Chartiers Creek through the reach impounded by the
Canonsburg Lake dam has been significantly altered as a riverine environment was
converted to a lacustrine environment. Even though the hydraulic residence time of
Canonsburg Lake is significantly less than the 14-day minimum described for lakes in
the Commonwealth of Pennsylvania (refer to Appendix B for additional discussion), the
sediment transport process within the lake is substantially degraded simply by the fact
that the dam creates a static normal lake pool throughout the reach of the project. The
lake is likely only capable of transporting suspended solids, such as the finer silts and
clay materials, through the project reach. Larger materials, including sands and bed load
material supplied by the watershed, eventually deposit within the lake.

As a result of the sedimentation process, a substantial amount of the upper portion of
the lake (south of McDowell Lane) has essentially been lost as open water. It is
reasonable to assume that this condition will only progress if left unaltered and the
process of sediment deposition will continue to diminish lake areas and depths. The
aquatic environment associated with the lake has suffered related impairments such as
a loss of a sustainable and diverse fish habitat, as well as a lack of diversity in the
emerging ecosystem surrounding the remaining open water portions of the lake. These
environmental impacts are summarized below.
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o Areas most beneficial for fish spawning and protection of juvenile fish populations
are essentially non-existent in the upper portion of the lake.

o Natural channel substrate materials (e.g., gravels and cobble-sized material) have
been smothered by the deposition of fine-grained sediments within the lake,
impacting benthic habitat and the organisms that are important to the aquatic food
chain.

o Shallow waters and lack of shade result in higher water temperatures and lowered
dissolved oxygen content.

e Turbidity related to high concentrations of suspended solids is detrimental to native
fish and macroinvertebrate populations.

e Unvegetated mudflats and emergent wetland areas with low diversity and/or
dominance by exotic invasive plant species occur in the areas of the lake lost due to
sediment accumulation.

The problems noted above are not entirely unique to the upper portion of the lake. As
noted in Appendix A, a significant amount of sediment deposition has occurred within the
lower portion of the lake, between the McDowell Lane bridge and the dam. However, no
lake area has been lost due to sediment accumulation in this lower portion and the lake
depths are sufficient to support a sustainable fish habitat. Based on the calculated
sediment deposition rate within the lake, the lower portion of the lake would continue to
contribute to the overall aquatic ecosystem throughout the life of the project without
conducting ecosystem restoration activities in that area.

Identified Opportunities:

As mentioned previously, the evolution of the lake attributed to sedimentation points to
opportunities for restoration. The pattern of sedimentation and emerging landforms
within the lake has created partially isolated embayments. These backwater areas, not
within the main flowpath of the lake, are now more prone to sediment accumulation and
will eventually become emergent features. Information in Appendix G addresses the
evolution of habitat within the lake over time and suggests that existing mudflats will
evolve into wetland habitat within 10-years. The emergent features also reinforce the
pattern of the original Little Chartiers Creek channel as the main flow path though the
upper portion of the lake, although the original channel flowline has been impacted by
accumulated sediment.

With these notable conditions affecting the upper portion of Canonsburg Lake, there are
many restoration opportunities that would benefit the aquatic ecosystem. Some of the basic
ecosystem restoration concepts that should be considered in this study are listed below.

o Lake dredging to restore shallow and deep water aquatic habitat. The location of
dredging within the lake and the identification of supplemental habitat features
(e.g., fish structures) has been closely examined in the formulation of project
alternatives.

o Redistribution of dredge material to isolated areas of the lake to enhance
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emergent wetland and riparian habitats. Beneficial re-use of dredge material will
reduce the amount of material that needs to be hauled away from the project
area, reducing overall project costs. As with lake dredging, supplemental
activities to promote the intended habitat condition (e.g., planting) will be
considered in the formulation of project alternatives.

Reinforcing the emerging pattern of Little Chartiers Creek within the upper portion of the
lake as a means to encourage the transport of sediment through the project area. This
will protect the isolated embayments from rapid aggradation while the documented lower
hydraulic residence time within the lake should assist in reducing the deposition of those
transported sediments within the lower portion of the lake. In addition to the obvious
environmental benefits, ecosystem restoration within Canonsburg Lake can also be
compatible with the functional uses of the lake that are preferred by the local sponsor.
Without detracting from the environmental benefits of the various restoration
opportunities, the use of the lake by the adjoining property owners and the regional
population is a factor for consideration. Furthermore, the practical cost of implementing
the restoration activities and then maintaining them for the life of the project is also a
consideration when identifying restoration opportunities. As such, project alternatives are
formulated to reduce the ultimate cost of the project.

Planning Objectives:

The overall objective of the plan formulation process for the Canonsburg Lake
ecosystem restoration project is to develop project alternatives that address the
degraded ecosystem within the lake, considering the existing impairments (problems)
and opportunities to reverse those impairments or otherwise enhance the current habitat
conditions. Successfully achieving this objective will require a focus on the natural
integrity, productivity, stability and biological diversity of the lake and immediately
surrounding areas. The specific objectives related to achieving the goal of ecosystem
restoration and that provide for the opportunities listed above can be summarized as
indicated below.

¢ Remove accumulated sediment materials from the lake bottom areas that will
most likely benefit aquatic habitat, with the focus on fish spawning habitat.

e Enhance emerging wetland and riparian habitat within and adjacent to the
perimeter of the lake, attempting to establish a diverse and native vegetative
community.

¢ Reduce the likelihood of sediment deposition within the upper portion of the lake
that would counter any proposed habitat enhancement.

e Improve water quality through assimilation of pollutants.

Generally, the planning objectives should recognize the current management of the lake
by the PFBC and the use of the lake by the surrounding land owners and the regional
population. Regarding that consideration, information has been provided by the project
local sponsors regarding a draft Recreational Master Plan for the lake (Washington
County Watershed Alliance, 2006). The master plan identified opportunities for
alternative uses of portions of the lake that had already emerged as landforms or were
too shallow to be used for other water-related recreational activities. The essential
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