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1.0 INTRODUCTION

This 2021 Restoration Monitoring Summary Report (RMSR) has been prepared to summarize
the results of the monitoring activities completed in June and July 2021 including an
evaluation of the success of the vegetation planting and established hydraulic regimes and an
inspection for areas of erosion at the Bloody Brook site. The remediation, including
construction and restoration activities completed from June 2014 through July 2017, was
conducted in accordance with a Voluntary Cleanup Agreement (VCA) between Lockheed
Martin Corporation (Lockheed Martin) and New York State Department of Environmental
Conservation (NYSDEC) (Index #: D7-0001-01-09, effective July 20, 2002). The remediation
included the West Branch of Bloody Brook (WBBB) and Bloody Brook from below the
confluence of the West and Middle Branches of Bloody Brook and adjacent property located
between the New York State Thruway (Thruway) and Onondaga Lake Parkway
(approximately 5,000 foot long section of stream) in the Town of Salina and a portion of the
Village of Liverpool, Onondaga County, New York, as shown on Figure 1.1 The NYSDEC
“Release and Covenant Not to Sue” was received by Lockheed Martin for the Bloody Brook
site on March 21, 2018.

In compliance with the NYSDEC approved February 2018 Site Management Plan (SMP) for
Bloody Brook, updated in March 2021 (AECOM, 2018a), annual vegetation restoration
inspections are to be completed for five years following completion of restoration activities to
ensure the vegetation is growing as intended. Annual erosion inspections will continue to be
completed since there is contamination remaining below areas of the soil cover. These
inspections are to ensure no erosion of the channel and banks is occurring. The annual
inspections are to be completed in accordance with the March 2014 Decision Document
(Decision Document) prepared by NYSDEC (NYSDEC, 2014), property-specific owner
restoration agreements, and the SMP.

The first of these monitoring events was completed in May 2017 for the majority of the Bloody
Brook site and was summarized in the NYSDEC approved Annual Post-Construction
Restoration Monitoring Summary Report (RMSR) dated July 2017 (AECOM, 2017a) and
updated in a response letter to NYSDEC dated September 21, 2017. Site restoration was still
in progress at the areas listed below and identified on Figure 2 during the 2017 inspection.
Consequently, these areas were not monitored as part of the 2017 annual inspection. The first
of the annual inspections for these areas was completed in 2018.

1 Apartment complex area including the stream side banks and bottom
9 Portion of the commercial property outside of the stream side banks and located between
the Old Liverpool Road culvert and the railroad tracks

1 The term “site” in the VCA is defined as: a portion of the banks, surface waters and sediments of the West and Middle Branches of Bloody Brook
located in the Town of Salina with a portion of the site located in the Village of Liverpool and commences downstream of Interstate 90, the New
York State Thruway, and extends generally southward past the confluence of the West Branch and the Middle Branch of Bloody Brook creating
Bloody Brook, and ends on the upstream side of Onondaga Lake Parkway. After examining data developed during remedial investigation work in
the Middle Branch, NYSDEC determined that no further action was required for that branch of Bloody Brook. For this reason, the “site” in this
document relates only to those areas within the VCA site where the remedial program has been implemented.
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1 Construction access area at Onondaga Lake Parkway

During fall 2017 and spring 2018, prior to initiating the 2018 monitoring activities (second
year of monitoring), maintenance activities were completed in accordance with the NYSDEC
approved Restoration Maintenance Work Plan (RMWP) dated October 2017 (AECOM,
2017b). These maintenance activities were completed to address the areas of concern
identified during the 2017 monitoring activities and are summarized in the 2017 RMSR dated
July 2018 (AECOM, 2018b).

The second year of restoration monitoring (first year for the areas included in the bullets
above) was completed in the spring/summer 2018 and summarized in the August 2018 RMSR
(AECOM, 2018c). Maintenance activities were completed per the NYSDEC approved
October 2018 RMWP and the related letter correspondence from NYSDEC dated November
5, 2018 and were summarized in the RMSR dated February 2019 (AECOM, 2019a). Part of
the requirements of the October 2018 RMWP and NYSDEC’s follow-up letter included
planting a dense stand of trees between the wetlands and the offsite invasive species to act as
a barrier and to provide a canopy for shade. In addition to acting as a barrier and providing
shade, the planted trees between the Thruway and wetlands could potentially reduce noise
from the Thruway heard by the residents in the neighborhood. To create this stand of trees,
over 200 rooted cuttings and 26 bare root trees were planted and have been regularly
monitored and watered as needed.

The third and fourth years of monitoring (second and third year for the areas included in the
bullets above) were completed in summer 2019 and 2020 and summarized in the respective
Restoration Monitoring Summary Report and Maintenance Work Plan (AECOM, 2019b and
AECOM, 2020a). Recommended planting for 2019 and 2020 was limited to help fill in areas
believed to be sparse due to high groundwater salinity and to help block invasive species at
the edges of some of the habitat areas.

In accordance with the Decision Document and the SMP, it is anticipated that the 2021
inspections, summarized in this report, will be the final inspections for vegetation planted
during restoration, with the exception of the areas included in the bullets above.

Consistent with previous monitoring events, activities completed this year and discussed
herein were completed in accordance with Appendix J (Restoration Monitoring Plan) of the
SMP and included the following:

9 Inspection of the brook channel side banks and channel bottom for signs of erosion;

1 Inspection of vegetation planted during restoration activities on the residential,
commercial, and other upland properties; and

9 Inspection of the wetland areas to evaluate development of the restored wetlands.

Results for each of these inspections from 2021 are presented and discussed in Section 3 of
this report.
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1.1  SITEDESCRIPTION

The Bloody Brook site was broken into four distinct areas based on land use and characteristics
as shown on Figure 2 and described below.

1 Wooded Area — This portion of the site extends from the Thruway south (downstream)
approximately 1,050 feet. This undeveloped area is irregularly shaped and relatively wide
(i.e., greater than 150 feet) and includes three wetlands. The wooded area is entirely within
the Onondaga County Bloody Brook Drainage District (Drainage District) easement and
is owned by the Town of Salina. The Drainage District easement provides Onondaga
County personnel permanent access for various projects to improve and maintain drainage.
Storm water drainage from the surrounding development enters the WBBB from the west
via a drainage channel at the southern end of the wooded area.

1 Residential Area — The residential area surrounds the wooded area commencing at the
Thruway and extending downstream of the wooded area with residential properties
abutting the Drainage District easement along the WBBB to the downstream side of
Floradale Road.

1 Apartment Complex Area — The apartment complex area is located on Pearl Street and
Town Gardens Drive between the residential properties along Floradale Road and the
commercial properties along Old Liverpool Road.

1 Commercial Area — The commercial area extends from commercial properties located
along Old Liverpool Road to Onondaga Lake Parkway.
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2.0 RESTORATION MONITORING ACTIVITIES

Restoration monitoring for the residential and commercial areas was completed on June 22,
2021. The quantitative monitoring for the wooded area was conducted during two time
periods. The tree and shrub survey was conducted on June 29 and July 1, 2021, and the percent
coverage estimates were conducted during the week of July 12, 2021. The earlier tree and
shrub survey made it easier to locate the trees and shrubs when leaves were open and could be
more easily identified, but prior to significant herbaceous growth. The later percent coverage
estimates were conducted when the foliage was fully open for a more accurate estimate.

The monitoring included an erosion inspection completed by a qualified environmental
professional and vegetation and wetland inspections completed by a qualified biologist.
Sections 2.1 through 2.3 below discuss the activities that were completed in the different areas
during the monitoring event, and Section 3 summarizes the results. A summary and
recommendations are provided in Section 4, and references are provided in Section 5.

21  WOODED AREA

Vegetation monitoring in the wooded area, which includes three general habitats: wetlands,
upland habitat areas, and riparian areas (transitional areas between wetland and upland areas
and areas along the stream channel), was completed in accordance with Appendix J of the
SMP (Restoration Monitoring Plan). The locations of the habitat areas are provided on Figure
3A. The information collected during the inspection was used to calculate number of targeted
plant species and the percent vegetation cover in the different habitat areas in order to assess
the progression of development and natural sustainability of the wetlands and habitat areas.
Target plant species include all planted shrubs and trees.

2.1.1 Vegetation Monitoring

The site vegetation inspections in the wooded area included inspections of the vegetative cover
(e.g., planted seed mixes and emergent plants), trees, and shrubs for each of the wetland,
upland, and riparian habitat types. The vegetative cover in these areas was inspected to ensure
that germination is covering all areas and that no large bare spots (larger than 1 square foot)
exist. Plot and transect procedures were used to evaluate vegetative cover, in accordance with
the SMP and the January 1987 Corps of Engineers Wetland Delineation Manual. These
procedures are described in the sections below.

In addition, the condition and survival of the planted trees and shrubs was determined by
counting and inspecting individual planted trees and shrubs in each habitat area. The total
number in each area was compared to target numbers developed for each habitat area based
on habitat type and provided in the SMP.

2.1.1.1 Plot Procedure

The plot procedure was conducted at eight locations within the emergent habitat locations. See
Figure 3A for the plot locations. A 10-foot by 10-foot permanent plot was marked at the
corners with 1-inch PVC pipes extending at least 2 feet above the ground surface. Depending
on the plant density in the plot, it may have been divided into multiple subplots during
counting. The species within the plot were identified to the extent practical. The estimated
2021 Restoration Monitoring Summary Report pg. 4
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percent cover of foliage of each species of herbaceous or woody vegetation in the square was
recorded. The average percent cover for the entire plot was calculated. Note that since the
foliage of individual plants can overlap, it is possible for the percent coverage to exceed 100
percent. Photographs were taken of each plot and are provided in Attachment A.

2.1.1.2 Transect Procedure

Permanent transects were established across palustrine shrub/scrub (PSS)-1, PSS-2, and
palustrine forested (PFO)-1 as shown on Figure 3A. A spacing to provide approximately 20
to 30 measurement points within each transect was chosen (e.g., every five feet provided 22
points in the 109-foot PSS-2 transect). At each measurement point, estimated percent cover of
foliage of each species of herbaceous or woody vegetation within a 2-foot wide path of the
transect line was recorded, and the average percent cover for the entire plot was calculated.
Note that since the foliage of individual plants can overlap, it is possible for the percentage
coverage to exceed 100 percent.

2.1.1.3 Streambank Cover Assessment

Portions of the Bloody Brook stream bank in the wooded area were planted with live stakes
along the bank armoring for added erosion control. An additional benefit of the live stakes is
that as they develop along with existing trees and shrubs, they provide additional stream-side
habitat and shade, keeping water temperatures cooler. Starting at the northeast edge of the site
at the Thruway fence line, the channel was walked downstream to Weir 3. Photos, facing
downstream, were taken approximately every 50 feet to document the vegetation cover and
shade during the 2021 monitoring activities (Attachment A).

2.1.1.4 Groundwater Salinity

As is well documented (Kappel, 2000), much of the groundwater around Onondaga Lake is
brackish to saline, forming the basis for the salt industry in the early development of the City
of Syracuse. During the initial years of vegetation monitoring in the wetlands, it was observed
that in areas with groundwater seeps (sections of W-11, PEM-5 [close to the boundary with
RIP-1], and PSS-1), success of target vegetation was poor, with bare ground or invasive
growth of Phragmites, which has a high salt tolerance. In 2018 and 2019, surveys of total
dissolved solids (TDS) were conducted throughout the site (AECOM, 2019b). In general, the
results of these surveys indicated the groundwater seeps on the site contained greater 1,000
mg/L TDS, exceeding the NYS surface water standard of 500 mg/L. In the areas where success
of target vegetation was particularly poor, the TDS concentrations were higher, at about 2,000
mg/L.

2.1.2 Habitat Area Monitoring

The monitoring procedure for each habitat area differed depending on the type of habitat and
target restored vegetation. The quantitative measures used in each of the habitat types are
summarized below and in Table 1, and the habitat locations, as designed, are shown on Figure
3A.
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1 PEM-1, PEM-2, PEM-3, PEM-4, PEM-5, W-10, and W-11 (Palustrine Emergent) — For
these wetland areas containing only emergent plants and wetland habitat seed mix (PA
New England Province FACW Mix [ERNMX-251]), the plot procedure, as described
above, was used to estimate percent cover (Plots 1 through 8). The compositions of the
seed mixes used are provided in Attachment B. Salt tolerant shrubs and herbaceous plants
were also planted in portions of PEM-5 (close to the boundary of RIP-1) and W-11 in
2019, 2020, and 2021, with the anticipation that they will better compete with the invasive
species (AECOM, 2019c; AECOM, 2020b). These plantings have survived and are
spreading, indicating they are successfully competing with invasive species and are
providing coverage in the previously observed bare areas.

1 PSS-1, PSS-2, and PFO-1 (Palustrine Scrub/Shrub and Palustrine Forested) — For the
wetland areas containing trees, shrubs, and wetland habitat seed mix (PA New England
Province FACW Mix [ERNMX-251]), the transect procedure, as described above, was
used to estimate percent cover (PSS Transect 1, PSS Transect 2, and PFO Transect 1).
Additionally, the habitat area was walked, and target trees and shrubs were identified, with
live trees and shrubs being evaluated to assess achievement of target numbers for the target
species.

To monitor the success of the seed mix, vegetation cover was monitored in each habitat
area by visual inspection. The compositions of the seed mixes used are provided in
Attachment B.

During May 2019, restoration activities were completed in and around the habitat area of
PSS-1 per the October 2018 RMWP (AECOM, 2018d) and the related letter
correspondence from NYSDEC dated November 5, 2018. The area was densely planted
with rooted cuttings of black willow, sandbar willow, pussy willow, and sycamore with
the intention of creating a stand of trees between the Thruway and the wetlands that would
act as a barrier to the invasive species growing on the Thruway easement. Salt tolerant
shrubs and herbaceous plants were also planted in this area in 2019, 2020, and 2021, with
the anticipation that they will better compete with the invasive species (AECOM, 2019c;
AECOM, 2020b). These plantings have survived and are spreading, indicating they are
successfully competing with invasive species and are providing coverage in the previously
observed bare areas. Also, along the Thruway easement, but on the west side of the brook
in UPF-1 and RIP-1, 26 bare root trees were planted in late 2019, and ten were planted in
fall 2020. Additionally, in May 2019, rooted cuttings were planted in PSS-2 and PFO-1 to
help fill in those habitat areas and to act as a barricade to the spread of invasive species
from offsite.

In accordance with the “Bloody Brook Phragmites Control Procedure”, approved by
NYSDEC in 2015 to control the growth and spread of Phragmites at the site, and the more
recent Inter-Agency Guidelines for Implementing Best Management Practices to Control
Invasive Species on DEC Administered Lands of the Adirondack Parks (NYSDEC, 2018),
a light-proof weed barrier was placed over much of the ground in PSS-1 to inhibit the
growth of Phragmites. The weed barrier was removed in October 2020, and the area was
planted as discussed above.
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1 UPE-1 and UPF-2 (Forested Upland) — For these two upland areas containing trees and
shrubs as well as forested floor seed mix (Partially Shaded Area Road Mix [ERNMX-
140]), the habitat area was walked, and target trees and shrubs were identified, with live
trees and shrubs being evaluated to assess achievement of target numbers for the target
species.

To monitor the success of the seed mix, vegetation cover was monitored in each habitat
area by visual inspection. The compositions of the seed mixes used are provided in
Attachment B.

1 RIP-1 (Riparian) — For the riparian habitat containing trees, shrubs, and a riparian habitat
seed mix (PA New England Province Riparian Mix [ERNMX-253]), the habitat area was
walked, and target trees and shrubs were identified, with live trees and shrubs being
evaluated to assess achievement of target numbers for the target species.

To monitor the success of the seed mix, vegetation cover was monitored by visual
inspection. The compositions of the seed mixes used are provided in Attachment B.

1 RIP-2 (Riparian area immediately next to Bloody Brook) — The stream bank was walked,
and tree coverage was assessed.

9 USS-1 (Shrub/Scrub Upland) - For the upland shrub/scrub habitat containing shrubs and
a forest floor habitat seed mix (Partially Shaded Area Road Mix [ERNMX-140]), the
habitat area was walked, and target shrubs were identified, with live shrubs being
evaluated to assess achievement of target numbers for the target species.

To monitor the success of the seed mix, vegetation cover was monitored by visual
inspection. The compositions of the seed mixes used are provided in Attachment B.

T MOW-1, MOW-2, and LAWN (Upland Meadow and Lawn) - For these areas, either an
upland meadow or cool season lawn seed mix (Northeastern U.S. Road Native Mix
[ERNMX-105]) was used. Visual inspections of the areas were completed to confirm the
seed mix was successful and that no large bare spots existed. The compositions of the seed
mixes used are provided in Attachment B.

2.1.3 Wetlands Groundwater and Surface Water Level Monitoring

During restoration activities in the wetland areas, three weirs were installed to allow for
adjustment of the height of water retained in the wetlands (Figure 3A). With NYSDEC
approval, adjustments would be made, as needed, to improve the hydrology to support the
different habitat types. During a 2015 high flow event, Weir 2 was damaged and required
reconstruction. Following repairs, it was observed that conditions in the wetland behind the
repaired weir were drier than anticipated. In May 2017, a field change was submitted to and
approved by NYSDEC to permanently raise the height of Weir 2. These adjustments were
completed during the summer of 2017 after conditions at the site became suitable (i.e., dry
enough). The height of Weir 2 was raised by 8 inches from the initial weir height to lengthen
the retention time of water and increase the water level in this wetland area. In May 2018,
bentonite was added to where the weir ties into the riprap stone to further reinforce water
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retention. Inspections since the height of the weir was raised show that water is now being
retained as designed.

Shallow piezometers, installed in four locations at the edge of inundation in the constructed
wetlands, were used to monitor groundwater levels in the wetlands. Surface water was
monitored using four staff gauges installed in each of the three constructed wetlands. The
approximate locations of the piezometers and staff gauges are shown on Figure 3A.

2.1.4 Wetlands Photographic Monitoring

Progress in germination and growth of vegetation were monitored using photographs from
five permanent photo points established in uplands surrounding the constructed wetlands. The
locations of the permanent photo points are shown on Figure 3A. Photos were taken from
these monitoring points with a photo in each direction (i.e., Direction A, B, C, and D, aligned
as shown on Figure 3A) after restoration was completed and during each annual monitoring
event in order to track the development of vegetation in each of the areas. Photos taken from
2021 from the permanent photo points are included in Attachment A.

2.1.5 Invasive Species Removal

Manual removal of Phragmites and purple loosestrife has been conducted over the last five
years in and around the wetland habitats per the Standard Operating Procedures (SOP)
provided in the SMP. From 2018 through 2021, invasive species were manually removed from
areas throughout the site on a regular basis, with the intention being to control spread while
the target species become developed. A Phragmites Control Procedure, developed and
approved by the NYSDEC in 2015 to control the growth and spread of Phragmites, was
employed again in PSS-1 between May 2019 and October 2020, as discussed above in Section
2.1.2. Invasive species, including activities to control their spread, are discussed in more detail
in Section 3.1.4.

2.2 RESIDENTIAL AND COMMERCIAL AREAS

All residential and commercial plantings included in this annual inspection were visually
inspected to ensure they are successfully becoming established. Any fences restored on
properties were also inspected to ensure they remain as placed. Results for the inspections
completed on private residential and commercial properties will be discussed, as needed, with
the property owner. Field forms for private properties will be retained in the project files, but
they are not included in this summary report.

2.3 EROSION MONITORING

In accordance with the Decision Document and the SMP, the site was inspected for ponding
on the side banks and for erosion of the brook bottom and side banks. Results from this
inspection indicated that no adjustments are needed and that the soil cover continues to
function as designed. The completed field monitoring form for the 2021 site inspection is
included in Attachment C.
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3.0 RESTORATION MONITORING SUMMARY

Results for the 2021 monitoring activities discussed above are provided in the following
sections. Section 3.1 discusses the types of habitats and results for the vegetation monitoring
in the wooded area, including the wetland and upland habitats, Section 3.2 discusses results
for the vegetation monitoring for the residential and commercial properties, and Section 3.3
discusses the results for the erosion monitoring. Recommendations for each of the areas, as
needed, are provided in Section 4.

3.1 WOODED AREA MONITORING

The inspection in the wooded area consisted of monitoring the restored vegetation in the
different upland and wetland habitat areas as well as monitoring the conditions of the wetlands
to ensure they are suitable for establishment of the intended wetland plants. Results from the
2021 monitoring in the wooded area are presented in the following subsections.

3.1.1 Habitat Area Monitoring

Restoration in the wooded area created seven types of habitat, including wetland and upland
habitats, listed in Table 1 in order of hydraulic condition (wettest to driest) along with the
method used to quantitatively measure the plant growth in each habitat area. See Section 2.0
of this report for discussion of the quantitative methods used. The restored wetland habitats
for the Bloody Brook site were constructed with weirs between the different wetland areas to
control the flow in the system. The elevations of the weirs were set to control the water levels
behind them to promote the development of different types of wetland habitat, and the lining
of the wetlands was designed to allow all water to infiltrate into the subsurface over four
weeks. The habitat areas and weir locations are shown on Figure 3A.

The wetland areas were designed and constructed in and around the floodplain of the brook
channel. During high flow events, PSS-1 and PEM-3 are flooded by backflow from the main
channel and runoff from the Thruway. Additionally, this area receives water input by seepage
of groundwater from the northeast. When the water overtops the height of Weir 1, it floods
PEM-1, PFO-1, PSS-2, PEM-2, PEM-4, and PEM-5 before re-entering WBBB below Weir 3.
In addition, these areas receive water input from seepage of groundwater from the west.
Results of the monitoring for these areas are summarized below.

The upland areas were designed with riparian habitats RIP-1 and RIP-2 as transitional areas
along the stream channel between the wetlands and upland habitats. The upland habitats
included scrub/shrub habitat USS-1, two upland forested habitats (UPF-1 and UPF-2), and the
remaining upland meadow areas (MOW-1 and MOW-2). Results of the monitoring for these
areas are summarized below.

3.1.1.1 Emergent Wetland

An emergent wetland is defined as a shallow, emergent marsh occurring on mineral rich soil
or deep muck soil that is permanently saturated and seasonally flooded. Water depths may
range from 15 centimeter (cm) to 1 meter (m) (approximately 0.5 feet to 3.3 feet), but the soil
surface is usually exposed and dry at some point in the year.
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Typical plants include cattails, sedges, marsh fern, spike rushes, bulrushes, sweetflag, joe-pye
weed, and smartweed. They may have scattered shrubs including speckled alder, water willow,
and buttonbush (Edinger et al, 2014).

The following seven emergent wetlands were created during restoration and subsequent
maintenance activities. See Figure 3A for locations of these emergent habitat areas.

1 PEM-1, located between Weir 1 and Weir 2;

1 PEM-2, PEM-4, and PEM-5, located between Weir 2 and Weir 3;

1 PEM-3, located above Weir 1 in the northeast corner of the site;

1 W-10, located along the outlet of PEM-3 leading to the Bloody Brook channel; and
1 W-11, located in the northwest corner of the site.

PEM-1 (Plots 1 and 2)

As discussed in Section 2.1.3, Weir 2 was adjusted in accordance with the May 2017
NYSDEC approved field change to lengthen the retention time of water and increase the water
level in this wetland area. The extent of ponded water behind Weir 2 was greater during the
four years of monitoring events following this adjustment, and most of PEM-1 has remained
saturated, suggesting the adjustments in Weir 2 were successful. On the day that the percent
coverage inspection was completed (July 13, 2021), PEM-1 had a water depth of 0.13 feet at
Staff Gauge 2 (see Figure 3A).

Within PEM-1, a healthy group of cattails, bulrush, and other desirable wetland species that
had been identified during previous monitoring events has continued to become well
developed, including the areas improved by the Weir 2 adjustments. Furthermore, a large
number of volunteer trees continue to grow along the edges of PEM-1. See Section 3.1.2 for
additional discussion on volunteer trees and shrubs. Since completion of restoration activities,
this area has been and continues to be a focus of invasive species control.

The quantitative data for the two plots in PEM-1 are presented in Tables 2 and 3 and are
discussed below. The locations of the plots are shown on Figure 3A, and photos taken during
the monitoring event are included in Attachment A.

PEM-1 (PLOT 1)

Plot 1, located in the eastern section of PEM-1, was subdivided into four subplots to facilitate
assessment of the thick vegetation (Table 2). The percent cover of all species in Plot 1 was
115 percent, up from 79 percent in 2020. Photographs were taken of each plot and are provided
in Attachment A. The data for Plot 1 indicates successful development of desirable species
with path rush, beaked spikerush, and soft-stem bulrush dominating. All the species counted
are wetland species, and invasive species constitute 20.5 percent of the total (i.e., purple
loosestrife at 3.0 percent and Phragmites at 17.5 percent), up from 4.3 percent during the 2020
monitoring.
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PEM-1 (PLOT 2)

Plot 2, located in western section of PEM-1, was subdivided into four blocks for assessment
of the vegetation (Table 3). The percent cover of all species in Plot 2 was 97 percent, up from
86 percent quantified during the 2020 monitoring. During the past three monitoring events
(2019 through 2021), the species mix was composed entirely of wetland species, indicating
the adjustments to Weir 2 in the fall of 2017, discussed above in Section 2.1.3, successfully
created more frequent inundation of the area during the growing season, allowing wetland
plants to spread into the area. Photographs were taken of each plot and are provided in
Attachment A.

Plot 2 remains dominated by wetland species, including beaked spikerush and path rush.
Phragmites makes up 2.5 percent of the total coverage, down from 13 percent during the 2020
monitoring.

PEM-2 (Plot 3)

The depth of surface water in PEM-2 is controlled by the elevation of Weir 3. However, a
large amount of groundwater seeps into this wetland from the west. Consistent with
monitoring in previous years, the central portion of PEM-2 was approximately 3- to 4-feet
deep and consisted of open water habitat. Depth of surface water at Staff Gauge 4 was 2.29
feet on July 13, 2021. See Figure 3A for the location of the staff gauge. Emergent vegetation
(e.g., cattail, iris, etc.) was evident in the shallower portions of PEM-2. Vegetation
development is being quantified in PEM-2 within Plot 3, which is located in the center of the
habitat area (Figure 3A). The quantitative data for Plot 3 are presented in Table 4 and are
discussed in this section. Photos taken during the monitoring event are included in Attachment
A

Under current conditions and consistent with past inspections, the plot is completely inundated
with water. The plot was assessed as a single plot and had a total percent coverage by emergent
vegetation of 5 percent, up from 3 percent in 2020 (Table 4). The coverage in 2019 was 100
percent, comprised of 60 percent broad-leafed cattail, 20 percent duckweed, and 20 percent
bladderwort. Cattail, the dominant vegetation that has developed in other areas of PEM-2, had
begun to spread into Plot 3 in 2019 but was reduced to 2 percent in 2020 due to muskrat
activity. Results of monitoring completed in 2021 are consistent with 2020 with 5 percent
coverage comprised of duckweed, narrowleaf cattail, and bladderwort. As observed in 2020,
there continues to be muskrat activity in the area of Plot 3; and bladderwort may have again
been observed at lower densities because the inspection was completed later in 2021, as it was
in 2020. The plant would have already flowered and begun to die back. Other areas of PEM-
2 are continuing to sustain dense stands of cattails, and the area in and around Plot 3 appears
to be suitable habitat for wetland wildlife. Consistent results between 2020 and 2021 suggests
the habitat area can sustain the muskrat activity.

It should be noted that, although duckweed (Limna minor) is not a rooted macrophyte but
floats on the surface, it has been included in the percent coverage estimate for PEM-2 (Table
4). This plant is listed as a wetland plant in the NYSDEC Wetlands Delineation Manual
(https://www.dec.ny.gov/docs/wildlife_pdf/wdelman.pdf).
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PEM-3 (Plot 4)

PEM-3, at the northeastern corner of the site (Figure 3A), is an area that was re-designated as
emergent habitat from a scrub/shrub habitat in 2017 based on the adaptive management
recommendations in the NYSDEC approved July 2017 RMSR (updated in a response letter to
NYSDEC dated September 21, 2017) due to hydrologic conditions being wetter than
anticipated. Since restoration activities, a strong population of emergent plants has become
established without seeding.

Vegetation development is being quantified in PEM-3 within Plot-4 (Figure 3A). This plot
was assessed as a single plot to facilitate assessment. The quantitative data for Plot 4 are
presented in Table 5 and are discussed in this section. Photos taken during the monitoring
event are included in Attachment A.

During the 2021 monitoring event, PEM-3 was found to have a percent coverage of 77 percent,
compared to 106 percent in 2020 and 43 percent in 2019. In 2019, muskrat activity was
observed in PEM-3 and contributed to the low percent coverage. The 2020 coverage was
dominated by duckweed, broadleaf cattail, and Phragmites. It appears that the muskrat activity
from 2019 that reduced the density of cattail had allowed the density of Phragmites to increase
in this area from 10 percent in 2019 to 20 percent in 2020. Phragmites removal efforts in 2021
brought the Phragmites coverage down to 15 percent.

PEM-4 (Plot 5)

PEM-4 is an area that was re-designated as emergent from a palustrine forested habitat in
2017, based on the adaptive management recommendations in the NYSDEC approved July
2017 RMSR (updated in a letter response to NYSDEC dated September 21, 2017). See Figure
3A for the location of the habitat area. VVegetation development is being quantified in PEM-4
within Plot-5 (Figure 3A). The quantitative data for Plot 5 are presented in Table 6 and are
discussed in this section. Photos taken during the monitoring event are included in Attachment
A

During the 2021 monitoring event, Plot 5 was divided into four subplots for estimating
coverage. This plot was found to have a total coverage of 104 percent, up from 81 percent in
2019 and 30 percent in 2020. The density for this area was dominated by soft stem bulrush,
broadleaf cattail, and narrowleaf cattail (Table 6). Invasive species cover about 17 percent
(i.e., purple loosestrife at 4.25 percent and Phragmites at 12.5 percent).

PEM-5 (Plot 6)

PEM-5 is also an area that was re-designated as emergent from a palustrine forested habitat in
2017 based on adaptive management recommendations in the NYSDEC approved July 2017
RMSR (updated in a letter response to NYSDEC dated September 21, 2017). See Figure 3A
for the location of the habitat area. Vegetation development is being quantified in PEM-5
within Plot-6 (Figure 3A). The quantitative data for Plot 6 are presented in Table 7 and are
discussed in this section. Photos taken during the monitoring event are included in Attachment
A
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During the 2021 monitoring event, Plot-6 was assessed as a single plot for estimating cover
(Table 7). This plot was found to have 117 percent cover by four wetland species, with
duckweed and broadleaf and narrowleaf cattail dominating, up from 67 percent in 2020. No
invasive species were observed within the habitat area during the 2021 monitoring.

As described above in Section 2.1.2, PEM-5, close to the boundary of RIP-1, was one of the
areas with groundwater seepage of high salinity. Several of the herbaceous plantings and
shrubs in these areas appear to be doing well and are proving to be tolerant of the elevated
salinity levels. As discussed in Section 2.1.2, these plantings have survived and are spreading,
indicating they are successfully competing with invasive species and are providing coverage
in the previously observed bare areas.

W-10 (Plot 7)

Due to wet conditions likely attributed to flow of water from the seeps located to the northwest,
W-10 is an area that was designated as restored wetlands in 2017 in accordance with NYSDEC
approved July 2017 RMSR (updated in a response letter to NYSDEC dated September 21,
2017). These conditions are supporting vegetation typical of emergent wetlands (e.g.,
primarily cattail). See Figure 3A for the location of the habitat area. VVegetation development
is being quantified in W-10 within Plot-7. The quantitative data for Plot 7 are presented in
Table 8 and are discussed in this section. Photos taken during the monitoring event are
included in Attachment A.

During the 2021 monitoring event, Plot 7 was assessed as a single plot that had a total coverage
of 111 percent comprised of seven wetland species, down from 143 percent in 2020. The 2021
cover was dominated by Phragmites and narrowleaf cattail. The invasive species constituted
over 70 percent of the plot, an increase from 2020 at 50 percent.

W-11 (Plot 8)

Due to wet conditions likely attributed to flow of water from seeps located to the northwest,
W-11is an area that was designated as restored wetlands in 2017 in accordance with NYSDEC
approved July 2017 RMSR (updated in a response letter to NYSDEC dated September 21,
2017). These conditions are supporting vegetation typical of emergent wetlands. See Figure
3A for the location. Vegetation development is being quantified in W-11 within Plot-8. The
quantitative data for Plot 8 are presented in Table 9 and are discussed in this section. Photos
taken during the monitoring event are included in Attachment A.

During the 2021 monitoring event, Plot 8 was subdivided into four subplots (Table 9). W-11
had a total cover of 77 percent by 12 species, all of them being wetland species, up from 69
percent in 2020. The 2021 cover was dominated by soft rush, willowherb, and narrowleaf
cattail. Invasive species cover 16.5 percent (i.e., purple loosestrife at 7.75 percent and
Phragmites at 8.75 percent), down from 30.5 percent (i.e., purple loosestrife at 21 percent and
Phragmites at 9.5 percent) in 2020.

As described above in Section 2.1.2, W-11 was one of the areas with groundwater seepage of
high salinity. Several of the herbaceous plantings and shrubs in this area appear to be doing
well and are proving to be tolerant of the elevated salinity levels. As discussed in Section 2.1.2,
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these plantings have survived and are spreading, indicating they are successfully competing
with invasive species and are providing coverage in the previously observed bare areas.

3.1.1.2 Shrub/Scrub Wetland

Two shrub/scrub wetlands were constructed, PSS-1 at the eastern edge of the site, and PSS-2
in the wetland area between Weirs 2 and 3 (Figure 3A). A shrub/scrub wetland is dominated
by tall shrubs. The substrate is usually mineral rich soil or deep muck soil. Shrub/scrub
wetlands are variable, but dominant plants may include alder, red osier silky dogwood,
willows, buttonbush, blueberry, arrow wood, wild raisin, swamp azalea, and mulberry, among
others. Scattered trees such as red maple, elm, and green ash may be present. (Edinger et al.,
2014).

PSS-1

Following the adaptive management approach proposed in the NYSDEC approved RMSR
dated July 2017 and updated in a response letter to NYSDEC dated September 21, 2017, the
area of PSS-1 was shifted to the east in 2017 where the conditions were developing to be more
suitable for a shrub/scrub habitat. VVegetation development is being quantified in PSS-1 with
the use of the transect procedure (See Section 2.1.1.1) and by determining the survival and
condition of target trees and shrubs. See Figure 3A for the location of the habitat area in the
east corner of the site and the PSS-1 transect, and Figure 4 for the location of the existing trees
and shrubs. The target shrub counts are provided in Table 10 and Attachment D, and the
quantitative data for Transect PSS-1 are presented in Table 11. Both assessments are discussed
in this section. Photos taken during the monitoring event are included in Attachment A.

During the 2021 inspection, 17 shrubs were counted within PSS-1 (Table 10 and Attachment
D). Two pin oaks were also counted, down one from 2019 and 2020 and two less than the
target of four trees for the area. However, several of the live stakes planted in 2019 (eleven
sycamore and five willows) are developing well and are anticipated to continue to develop
into mature trees, providing coverage and diversity for the area as intended.

The transect data for PSS-1, which was 2 feet wide and 42 feet long, are presented in Table
11 and show an overall coverage of 49 percent comprised of 26 species of which 22 are
wetland species. This transect is dominated by invasive species however, the compositions
were relatively low, at 7.5 and 6.9 percent Phragmites and purple loosestrife, respectively.
Due to placement of a light-proof weed barrier in PSS-1 between May 2019 and October 2020
to control the spread of Phragmites as discussed above in Section 2.1.2, the transect for PSS-
1 was not evaluated during the 2020 monitoring.

As described above in Section 2.1.2, PSS-1 was one of the areas with groundwater seepage of
high salinity. Several of the herbaceous plantings and shrubs in these areas appear to be doing
well and are proving to be tolerant of the elevated salinity levels. As discussed in Section 2.1.2,
these plantings have survived and are spreading, indicating they are successfully competing
with invasive species and are providing coverage in the previously observed bare areas.
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PSS-2

Following the adaptive management approach, the northern border of PSS-2 was adjusted in
2017, with some of the wetter areas being re-designated as PEM-5 (see Section 3.1.1.1 and
Figure 3A). Vegetation development is being quantified in PSS-2 with the use of the transect
procedure (See Section 2.1.1.1) and by determining the survival of target shrubs. See Figure
3A for the location of the habitat area and the PSS-2 transect and Figure 5 for the location of
the existing shrubs. The target shrub counts are provided in Table 10 and Attachment D, and
the quantitative data for Transect PSS-2 are presented in Table 12. Both assessments are
discussed in this section. Photos taken during the monitoring event are included in Attachment
A.

During the July 2021 monitoring event, 91 shrubs were counted within PSS-2, an increase of
11 shrubs since 2020 and exceeding the target number of 69. The area is well vegetated with
a shrub scrub mix containing several shrub species.

The transect data for PSS-2, which was 2 feet wide and 109 feet long, are presented in Table
12 and show an overall coverage of 88 percent, slightly up from 86 percent in 2020, comprised
of 37 species of which 31 are wetland species. The transect continued to be dominated by
broadleaf and narrowleaf cattail, consistent with observations in 2020.

3.1.1.3 Forested Wetland

One forested wetland, PFO-1, was constructed between Weirs 2 and 3. There are several
forested wetland types in New York which tend to be differentiated by the dominate tree
species, with hydraulic conditions providing underlying factors favoring one group of species
over others.

In areas of PFO-1, the water depth has been greater than anticipated during design, likely due
to groundwater seeping in from the north. The hydraulic conditions are more typical of an
emergent wetland in these areas. Consequently, a dense stand of cattails has developed which
dominate the area. See Figure 3A for the location of the habitat area and PFO-1 transect and
Figure 6 for the location of the existing trees and shrubs. The target counts are provided in
Table 10 and Attachment D, and the quantitative data for Transect PFO-1 are presented in
Table 13. Both assessments are discussed in this section. Photos taken during the monitoring
event are included in Attachment A.

During the 2021 monitoring event, 24 of the originally planted trees were counted, which does
not meet the target number of 37. However, eight black willow, one sycamore, one pussy
willow, and one staghorn sumac are developing well as volunteers and from the rooted cuttings
planted in previous years and are anticipated to continue to develop into mature trees,
providing coverage and diversity for the area as intended. An additional two shrubs were
counted in PFO-1, for a total of six up from four.

The transect used for the quantitation of percent cover in PFO-1 in 2021 was 2 feet wide and
95 feet long. The data collected from this transect during the 2021 monitoring event are
presented in Table 13 and show a total coverage of 71 percent, up from 29 percent in 2020.
The number of wetland species observed in the transect also increased from eight in 2020 to
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sixteen in 2021, still dominated by broadleaf and narrowleaf cattail. Trees and shrubs were not
encountered in the transect. Invasive species (Phragmites and purple loosestrife) continued to
account for less than 5 percent of the total cover.

3.1.1.4 Riparian and Upland Habitats

RIP-1 was constructed as a transitional area between the wetlands and stream channel and the
upland habitats. The upland habitats included one shrub/scrub habitat (USS-1), two upland
forested habitats (UPF-1 and UPF-2), and the remaining upland meadow areas (MOW-1 and
MOW-2). These habitat areas were inspected during the 2021 monitoring event, and survival
of target trees and shrubs was assessed. See Figure 3A for the location of these transitional
and upland habitat areas and Figures 7 through 11 for the location of the existing trees and
shrubs. The target tree and shrub counts are provided in Table 10 and Attachment D. Photos
taken during the monitoring event are included in Attachment A.

The areas where a seed mixture was placed were visually inspected for large bare spots. The
following observations were made in these transitional and upland habitat areas:

RIP-1

RIP-1 is the planned riparian forest community in the area east of Weir 1, and the area planted
on the berm around PEM-2 and PSS-2. During the 2021 monitoring activities, 108 planted
trees were counted (Figure 7, Table 10, and Attachment D), three more than in 2020 and
exceeding the target number of 97. Additionally, approximately 20 rooted willow cuttings
were planted in this habitat area in May 2019, as discussed above in Section 2.1.2. During the
2021 monitoring, 26 black willows were observed to be developing well, indicating successful
spread of target species. In addition to these plantings, saplings for several hundred volunteer
trees including 19 different species (e.g., cottonwood, silver maple, sugar maple, staghorn
sumac, back willow, box elder, cherry, and sandbar willow among others) were counted in
this habitat area.

During the 2021 monitoring activities, 293 planted shrubs were counted in RIP-1 which is
below the target of 314. However, there are a large number of volunteer shrubs and trees in
this habitat that will help provide the desired cover. Section 3.1.2 below summarizes an
evaluation of volunteer trees and shrubs on the site. Additionally, shrubs were planted in
groups of three, so if one or two of the cluster died, the cluster could continue to grow and
reproduce at that location (Figure 7, Table 10, and Attachment D). No large bare spots were
observed in the seeded areas.

RIP-2

RIP-2 is the area immediately adjacent to the channel of Bloody Brook, including rip/rap and
planted live stakes (see location of RIP-2 on Figure 3A). It is generally desirable to have
shading provided along stream banks. This has been accomplished along the main channel of
Bloody Brook primarily through the planting of willow and dogwood live stakes. Existing
large trees also provide shade to some parts of the stream banks. Starting at the northeastern
edge of the site, at the Thruway fence line, the channel was walked down to Weir 3, and photos
(facing downstream) were taken approximately every 50 feet to document the vegetation cover
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and shade during the 2021 monitoring activities. These photos are provided in Attachment A.
In general, most of the 750 feet of the WBBB in the wooded area above Weir 3 has either
good existing cover (greater than about 50 percent), or there are saplings and/or live stakes
developing that will provide suitable cover and shade in the future.

USS-1

USS-1 is the planned upland shrub community located between Weir 2 and Weir 3 (Figure 8).
Thirty-nine shrubs were planted during the initial restoration activities, and all continue to
survive (Table 10 and Attachment D) with one additional grey dogwood counted in 2021. No
large bare spots were observed in the seeded areas.

UPF-1

UPF-1 is the planned upland forest community in the area north of Weir 1. Thirty-four target
trees were counted, which is above the target number of 26 (Table 10, Attachment D, and
Figure 9). Additionally, consistent with observations in 2020, approximately 150 volunteer
trees greater than 3-foot in height were counted in this area in 2021. Section 3.1.2 below that
further discusses volunteer trees and shrubs on the site.

Eighty-five planted shrubs were counted which is below the target of 86 shrubs and up from
84 counted in 2020. Shrubs were planted in groups of three, so if one or two of the cluster
died, the cluster could continue to grow and reproduce at that location (Table 10, Attachment
D, and Figure 9). A large number of volunteer trees and shrubs were counted in this area as
well. No large bare spots were observed in the seeded areas.

UPF-2

UPF-2 is the planned upland forest community in the area southwest of Weir 3. Consistent
with 2020, twenty-one planted trees were counted during the 2021 monitoring activities,
meeting the target of 21 trees.

Fifty-seven shrubs were counted during the 2021 monitoring activities, which is below the
target of 83 shrubs and slightly down from 61 shrubs counted in 2020. Shrubs were planted in
groups of three, so if one or two of the cluster died, the cluster could continue to grow and
reproduce at that location (Table 10, Attachment D, and Figure 10). No large bare spots were
observed in the seeded areas.

UPF-2 was originally designed to be a natural forested area. However, Onondaga County
personnel have been mowing it to maintain the open areas as lawn. Similar to what was
observed in 2019, numerous shrubs have been mowed down to ground levels. Leaves can be
observed attempting to sprout.

MOW-1 and MOW-2

MOW-1 and MOW-2 are the upland areas where an upland meadow seed mix was applied
during the restoration activities then again during the 2017 maintenance activities (completed
in May 2018) (Figure 3A). At the time of the 2021 monitoring activities, the area was fully

covered in plant growth and no bare spots were observed in these areas.
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3.1.2 Volunteer Tree and Shrubs

Many volunteer trees and shrubs are growing across the different wetland and upland habitat
areas. Similar to the 2019 and 2020 evaluations, these volunteers were estimated in July 2021
by walking through areas where particularly high numbers were observed (sections of RIP-1,
PEM-1, and UPF-1) and counting any trees and shrubs that were waist high or taller (i.e.,
about 3 feet). Numerous smaller plants were also observed during the volunteer count.
Throughout the site, over 400 volunteer plants, primarily trees, were present in 2021. At this
time, due to the dynamic nature of the area, these volunteers typically have not been included
in any of the target tree or shrub counts for the monitoring activities in the different habitat
areas. However, it is anticipated that many of these saplings will continue to develop within
the habitat areas, adding habitat and diversity where the conditions are suitable.

3.1.3 Wetlands Photographic Monitoring

Photographs taken from the five permanent photo points in 2021 show successful germination
and development of target wetland and upland plant species in all areas (Attachment A). Due
to the adaptive management approach being followed for some of the habitat areas,
comparison of some of the 2021 photos to those from the previous years may indicate
differences in plant species. The locations of the permanent photo points are shown in Figure
3A. Photos from 2021 from the permanent photo points are included in Attachment A and
document the successful development of the wetland habitats following completion of
construction activities.

3.1.4 Invasive Species

Consistent with previous years, two primary invasive plant species were found on the site
during the July 2021 monitoring event, Phragmites and purple loosestrife. These are discussed
in more detail in the subsections below.

An intensive program of manual removal of Phragmites and purple loosestrife, consistent with
management options included in the Inter-Agency Guidelines for Implementing Best
Management Practices to Control Invasive Species on DEC Administered Lands of the
Adirondack Parks (NYSDEC, 2018), has been and continues to be conducted since 2015 as
the designed wetland habitats become established. The percent coverage by invasive species
during July 2021 is provided in Table 14. The combined coverage of both Phragmites and
purple loosestrife exceed the stated goal of less than five percent coverage by invasive species
in six out of the ten quantitative plots and transects. This is up from 2020 with a combined
coverage of 15 percent; however, when weighting the plots by how much area each represents,
the invasive coverage is 9.8 percent, still exceeding the target of less than five percent but
slightly down from 10.3 percent in 2020.

3.1.4.1 Phragmites

Phragmites continued to be observed throughout the site in relatively high densities in some
areas of the site during the July 2021 monitoring event. In the quantitative assessments at 11
locations completed in 2021 and discussed above in Section 3.1, Phragmites exceeded the
target of less than 5 percent in wetland habitat areas PEM-1, PEM-3, PEM-4, W-10, W-11,
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and PSS-1 and on average covered 12.5 percent of the wetlands. Notably, in areas where water
depth was sufficient to allow vigorous growth of cattail, consistent with previous years,
Phragmites was generally absent (e.g., PFO-1, PEM-2, PEM-5, PSS-2).

3.1.4.2 Purple Loosestrife

Based on the 2021 quantitative assessment discussed in Section 3.1, purple loosestrife made
up less 5 percent of the total cover in the plots and transects in nine out of eleven surveys. For
the remaining two habitat areas, PSS-1 and W-11, the target of less than 5 percent total
coverage was exceeded. Purple loosestrife comprised 6.9 percent in PSS-1 and 7.8 percent in
W-11. On average, purple loosestrife covered 2.7 percent of the wetland area.

3.2 RESIDENTIAL AND COMMERCIAL AREAS

All residential and commercial plantings included in this annual inspection were visually
inspected to ensure they are successfully establishing in accordance with the property-specific
access/restoration agreements between Lockheed Martin and the property owner. Results for
the inspections completed on private residential and commercial properties will be discussed,
as needed, with the property owner. Field forms for private properties will be retained in the
project files, but they are not included in this summary report.

3.3 EROSION INSPECTION

In accordance with the Decision Document and the SMP, the site was inspected for ponding
on the side banks and for erosion of the brook bottom and side banks. The completed field
form from the June 2021 erosion inspection is provided in Attachment C and indicated that
the stream bottom and side banks are intact, and that the soil cover continues to function as
designed.

2021 Restoration Monitoring Summary Report pg. 19



AECOM February 2022

4.0 SUMMARY AND RECOMMENDATIONS
4.1 WOODED AREA
411 Summary

As discussed above in Section 3, the habitat areas are developing as designed and consistent
with the approved adaptive management approach. No new plantings are proposed. Although
the target numbers of trees and/or shrubs have not been met for all areas (e.g., trees in PSS-1
and PFO-1 and shrubs in RIP-1 and UPF-1), there are a large number of tree and shrub
volunteers in these areas that, along with the target shrubs and trees that are surviving, will
provide the desired cover. Additionally, shrubs were planted in groups of three so if one or
two of the cluster died, the cluster could continue to grow and reproduce at that location.

The target number of shrubs has not been met in UPF-2. As discussed above in Section 3.1.1.4,
this habitat area was originally designed to be a natural forested area. However, Onondaga
County personnel have been mowing it to maintain the open areas as lawn. Similar to what
was observed in 2019 and 2020, numerous shrubs have been mowed down to ground levels
during the 2021 monitoring. Because of this and consistent with 2020, new plantings are not
being proposed for UPF-2. The missing shrubs are accounted for in other habitat areas,
therefore overall site vegetation density is not being lost.

The percent coverage by emergent vegetation in PEM-2 (Plot 3) was 5 percent, up from 3
percent in 2020. Other areas of PEM-2 are continuing to sustain dense stands of cattails, and
the area in and around Plot 3 appears to be suitable habitat for wetland wildlife. Consistent
results between 2020 and 2021 suggests the habitat area can sustain the observed muskrat
activity.

Photographs taken from the five permanent photo points from 2021 show successful
germination and development of target wetland and upland plant species in all areas
(Attachment A). Due to the adaptive management approach being followed for some of the
habitat areas, comparison of some of the photos to those from the previous years may indicate
differences in plant species. However, all of the photos indicate dense target vegetation growth
and successful restoration in the wooded area. The locations of the permanent photo points are
shown in Figure 3A.

Removal of Phragmites and purple loosestrife was completed regularly through each growing
season since 2015, consistent with management options included in the Inter-Agency
Guidelines for Implementing Best Management Practices to Control Invasive Species on DEC
Administered Lands of the Adirondack Parks (NYSDEC, 2018), and appears to have allowed
the development and spread of several different target wetland plant species. Although these
removal activities prevented the spread of these invasive species throughout the wetlands,
several habitat areas continue to have percent coverages exceeding five percent, ranging from
a combined 14 percent in PSS-1 to 72 percent in W-10.
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4.1.2 Recommendations

Per the Decision Document and SMP, monitoring of wetland vegetation was to be completed
for five years to ensure the wetland habitats were developing with at least the target number
of trees, shrubs, and ground coverage, and that they would be expected to continue to develop
as diverse habitats. Based on the cumulative results of the monitoring completed between 2017
and 2021, it is recommended that the 2021 be the final vegetation monitoring event for the
wooded area and that the following are completed:

9 Since areas of PFO-1 are developing as emergent wetlands with cattails as the dominant
species (Section 3.1.1.3), it is proposed that the boundaries of PFO-1 be updated as shown
in Figure 3B, reclassifying the northern part of the habitat area as PEM habitat.

1 Since W-10 and W-11 have been classified as emergent wetlands and continue to develop
as such, for consistency, it is proposed that these habitat areas be combined with their
adjacent PEM habitats as shown in Figure 3B.

1 Because invasive species continue to exceed the target percent coverage of less than five
percent in several of the areas (PEM-1, PEM-3, PEM-4, W-10, W-11, and PSS-1),
additional control measures are proposed going forward. While physical removal appears
to have allowed the distribution of target wetland species in many areas, this method is
proposed to be eliminated in spring 2022 and replaced with herbicide application to be
completed by a certified herbicide applicator with experience in wetlands. Per the Inter-
Agency Guidelines for Implementing Best Management Practices to Control Invasive
Species on DEC Administered Lands of the Adirondack Parks (NYSDEC, 2018),
herbicide treatments can be effective at locally eradicating Phragmites infestations.
Results of the herbicide application will be evaluated in fall 2022 to determine if any future
applications are necessary. Additional details will be provided in the SMP updated in early
2022 for NYSDEC review and approval. The proposed methods, which includes the
herbicide application targeting invasive species, will be consistent with those recently
approved by NYSDEC for use at the nearby Onondaga Lake and Ninemile Creek National
Priority List (NPL) sites.

4.2 RESIDENTIAL AND COMMERCIAL AREAS

No major issues were identified on the private properties during the monitoring event. Results
and recommendations for these inspections completed on private properties will be discussed
as needed with the property owner. Consistent with the access agreements with the property
owners, this is anticipated to be the final year of monitoring for the vegetation restoration in
most areas.

The first of the annual inspection for the areas listed below was completed in 2018. Therefore,
it is anticipated that 2022 will be the final year of monitoring in these areas.

91 Apartment complex area including the stream side banks and bottom

9 Portion of the commercial property outside of the stream side banks and located between
the Old Liverpool Road culvert and the railroad tracks

1 Construction access area at Onondaga Lake Parkway

2021 Restoration Monitoring Summary Report pg. 21



AECOM February 2022

43 EROSION

No areas of concern along the brook channel were noted during the 2021 site inspection. The
stream bottom and side banks were intact and showed little signs of damage during the June
2021 erosion inspection. No changes to the annual site-wide inspection for erosion of the soil
cover are currently proposed. Per the SMP, annual site-wide inspections will be completed.
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Table 1. Restored Wooded and Wetl and Habitat Types
Habitat [Type Hapitat D* Quantitative me as ujr e*

PEM-1 Norfth Pl ot 1

PEM-1 Soulth Pl ot 2

PEM- 2 Pl ot 3
Emergent PEM- 3 Pl ot 4

PEM- 4 Pl ot 5

PEM- 5 Pl ot 6

W- 10 Pl ot 7

W- 11 Pl ot 8

PSS-1 PSS Transect 1
Scrub shrplss- 2 PSS Transect 2

Number of planted trees/ shrubs / [Survi
PalustrinPFO_l PFO Transect 1
Number of planted trees/ shrubs / [Surv

Ri parian |[RI P-1 Number of pl anted trees/ shrubs / [Suryv
Upl and Shjrub US®Nulmber of pl anted trees/ shrubs [/ [Suryv
Upl and Forugé:t_l Number of planted trees/shrubs [/ [JSuryv

UPF- 2

MOW- 1
Upl and MejmMmdbaw 2 Only qualitative measure used i vipual

L AWN
* See Figure 3A for habitat, plot, and transect | ocations.

tFr3sS m 2F ™

i val
ival
i val

i val



Table 2. Emergent Vegetation Percent Cover for PEM-1 North Plot 1 (July 2021)
Bl ock PathSBpifkskeﬁrjussohfltr_uSthrgﬁnragmitg%;;?‘g Eferaofadleaf Cattail Plb\r’:??ﬁs‘%r_?%cbsesw iSfeel g e Fox Sed liltc:)g\ljeri dgeSedge
1 25 25 5 30 1 5 1 0 0 0 0 92
2 35 35 15 15 10 10 5 0 0 1 0 126
3 35 35 30 10 10 0 5 0 3 1 1 130
4 30 30 30 15 1 0 1 5 1 0 0 113
% Spe
Cover g
Pl 31 31 20 18 5.5 3.8 3.0 1.3 1.0 0.50 0.25 115
Per manent PEM-1 North Plot 1 Species List
Beaked Spikerudgll eocharis rostellatla
Bristly Sedge Carex comosa
S W Broadleaf CattgdTypha | atifolia
1 Fox Sedge Carex vul pinoidea
3 2 Lurid Sedge Carix luridae
E N Narrowl eaf Cattlfmyipha angustifolia
Pat h Rush Juncus tenuis
Phragmites Phragmites australis
Purple Loosestir|liyftethrum salicaria
Soft-Stem Bulr yShhoenoplectus taberjnaemontani
Water PIJrsIane Lythrum portul a
Not es:
1. The numbers in the grids above correspond to the block number in PEM-1 North Plot 1.
2. Gauge is at 0.13 ft
tF-3s8 m 2F wm



Table 3. Emergent Vegetation Percent Cover for PEM-1 South Plot 2 (July 2021)

Beakeld Soft-$tem Purple wam Jae Nar r ow|l eXifl v rTulaI
Bl oc Splkerlﬁ’sa h Fuguhlruslﬁur\d YJedge Green Bulfrush PhragrﬂloloeS%:st Eﬁlmfdealema;h ’\S?Iallktvé)ele\BJack illow Boneset v?{*eoetdfxﬁﬂwuadyflo Earttal\Mapl co;lera
1 35 35 5 0 3 2 2 5 0 0 0 0 0 0 0 0 9 0
2 25 25 5 8 1 5 2 1 1 0 0 0 0 0 0 0 75
3 50 50 10 3 5 1 0 2 0 0 1 1 0 1 0 0 0 124
4 40 40 1 0 5 3 2 0 2 1 1 1 0 1 1 1 99
% Spe
Cover 4
Pl 38 38 3.8 3.5 3.3 2. 5 2.5 2.0 1.5 0.75 0.50 0.50 0.25 0.5 0.25 . 25 0.5
Per manent PEM-1 South Plot 2 Species List
Beaked Spikerushl (OHRFKDULVY URVWHOODWD
Bl ack Willow 6DOL[ QLJUD
Boneset (XSDWRULXP SHUIROLDWXP
Broadl eaf Cattai|lf\SKD ODWLIROLD
Cottonwood 3RSXOXV GHOWRLGHV
Green Bulrush 6FLUSXV DWURYLUHQV
Joe Pye Weed (XWURFKLXP
Lurid Sedge &DUL[ OXULGDH
Monkeyf | ower OLPXOXV ULQJHQV
Narrowl eaf Catt ali7ISKD DQJXVWLIROLD
Pat h Rush -XQFXV WHQXLV
Notes: Phragmites 3KUDJPLWHV DXVWUDOLV
1. The numbers in the grids above correspond to the block [Aumblee L oo PEM: rli|B&KIUKPPIDOLFRULD
Silver Maple $FHU VDFFKDULQXP
Soft Rush -XQFXV HIIXVXV
Soft-Stem Bulrusf6FKRHQRSOHFWXV WDEHUQDHPRQWDQL
Swamp Mil kweed $VFOHSLDV LQFDUQDWD / VVE 3XOFKUD




7TDEOH (PHUJHQW 9HIJHWDWLRQ 3HUFHQW &RYHU IRU 3(0 30RW -

7TRWDQ(Q
%ORFN 'XFNZH&%&Kﬁ;EJWéDGGHJERWMUD
EOF
6SHF
&RYHU(Q
30|
3HUPDQHQW 3(0 30ORW
W D
Et
i
Nt
1RWHV

6SHFLHV /LVW

X O\

%ODGGHUZRUW

S8WULFXODULD

'XENZHHG

/HPQD PLQRU

1DUURZOHDI &DV

TWWBKO DQJXVWLIR(

7KH QXPEHUV LQ WKH JULGY DERYH FRUUHVSRQG WR WKH EORFN QXPEHU LQ 3(0 3O0ORW

*DXJH 6* LV DW W

w

YT

LD



7TDEOH (PHUJHQW 9HIJHWDWLRQ 3HUFHQW &RYHU IRU 3(0
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7DEOH (PHUJHQW 9HJHWDWLRQ 3HUFHQW &RYHU IRU 3(0 30RW -X0\
6RIW 6 WWHAURDGPHDUURZP USOH YRWDE
%ORFN "o S usvkabwwhbL@bww L'%%bDJPLWHV ORQNJH\IORZHU Bmﬁgva%%UL'lﬁFNZHHG ODUVK 3XUVODQH :RROJUD FRYHUWDWORBHGJIH
EOF
6SHF
&RYHUT]
30)
SHUPDQHQW 3(0 30ORW 6SHFLHV OLVW
W D %ULVWO\ 6HGJH &DUH[ FRPRVD
%URDGOHDI &DWWDLO |7\SKD ODWLIROLD
t E "XFNZHHG /HPQD PLQRU
¢ i 0DUVK 3XUVODQH /XGZLJLD SDOXVWULV
) 1 ORQNH\IORZHU OLPXOXV ULQJHQV
/ 1DUURZOHDI &DWWDLO [7\SKD DQJXVWLIROLD
3KUDJPLWHYV 3KUDJPLWHV DXvwuDOLV

1IRWHYV

7KH QXPEHUV LQ WKH JULGY DERYH FRUUHVSRQG WR WKH EORFN QXPEHU LQ 3(0

3XUSOH /RRVHVWULIH

/I\WKUXP VDOLFDULD
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6RIW 6WHP %XOUXVK
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6FLUSXV F\SHULQXV |
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6FKRHQRSOHFWXV WDEHUQDHPRQWDQL
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7TDEOH (PHUJHQW 9HIJHWDWLRQ 3HUFHQW &RYHU IRU 30RW -X 0O\
7RWDQ
RZOHRI 3XUSOH B6RIW 6WHP '"HYLO
0 .
#ORFEN SKUD]Pt%% \NDLJ&FNZHHG/RRVHV U|_%|11<oux/KJ'RUVHV“Dlr/o(ﬂumu\/T'IQ‘-E:N(;"FEJFDPJ
6SHF
&RYHUDJH
SHUPDQHQW 3ORW 6SHFLHV OLVW
trii '"HYLO V %HJJDUWLE®MLGHQV IURQGRVD
"XENZHHG /HPQD PLQRU
Et E +RUVHWDLO (TXLVHWXP DUYHQVH
. 1DUURZOHDI &DWWPL\GKD DQJXVWLIROLD
3KUDJPLWHYV 3KUDJPLWHV DXVWUDOLYV
"t n 3XUSOH ORRVHVWU[/MWKUXP VDOLEDULD
6RIW 6WHP %XOUXWKFKRHQRSOHFWXV WDEHUQT
1RWHYV

7KH QXPEHUV LQ WKH JULGY DERYH FRUUHVSRQG WR WKH EORFN QXPEHU LQ :

30RW

HPRQWDOQL



7TDEOH (PHUJHQW 9HIJHWDWLRQ 3HUFHQW &RYHU IRU 30RW - X0\
%O X H 7RWDJ
%ORFN 6RIW|5XVK :_o]o%%%%ﬁ'%ﬁbmmwrw 3XUSOMH /RRVHVWU |k?0/'%>'2g3§>¥\ ’if%RDHHH/(EIWBWHPPHG JR[ BHGJH *UHHQ %é%ﬁ%?ﬁ%\@ HUD
° *ROGH! ° OF
6SHF
&RYHUDJH
SHUPDQHQW 30RW 6SHFLHV OLVW
trif %OXH 6WHPPHG *ROG[H®RORGDJIR FDHVLD
%RQHVHW (XSDWRULXP SHUIROLDWXP
Et E YR[ 6HGJH &DUH[ YXOSLQRLGHD
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6ZDPS OLONZHHG $VFOHSLDV LQFDUQDWD / VVS| 3XOFKUD
:LOORZKHUE 2QDJUDFHDH

1IRWHYV

7KH QXPEHUV LQ WKH JULGY DERYH FRUUHVSRQG WR WKH EORFN QXPEHU LQ :
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7DEOH 7DUJHW 7UHH DQG 6KUXE &RXQWYV IURP -XQH -XO\ DQG -XO\ ORQLWRULQJ (YHQWYV

:HWODQG +DEL Q/\QFXL%DULH-F IHE{N7DUJ HwW 6SHFLHV 6KUXEV &RXQWH RUF(;(JQYVQH ’X%ﬁU_LXQOJ\
7UHHV 6KUXEV ORQLWRULQJ LQ 1X

1

7RWDO 1XYPEHU 7RWDO 1XPEHU RI| 7! %WEHU RI[7UHHV DQG

366 77U

3LO

366 6Kl

*UH\ 'RJZRR[G

1RUWKHUQ $YUURZZRRG

6ZHHW *DOH

&KRNHEHUU\

(OGHUEHUP\

366 6KU

6DQGEDU :LPDORZ

(OGHUEHUP\

5HG &KRNHEHUU\

W XWWRQEXVK

6ZHHW *DOH

1RUWKHUQ $SYUURZZRRG

3)2___7U]

5HG 0ODSOH

%ODFN :LOPRZ

S5LYHU %LUFK

6ZDPS :KLWH|2DN

3)2___6KU

(OGHUEHUP\

5HG 0ODSOH

6XJDU ODSOH

3LQ 2DN

(DVWHUQ +HPORFN

KLWH 3LQH

6ZDPS :KLWH|2DN

7XOLS 7UHH
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SLYHUELUFK
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6WHHSOHEXVK

5HG &KRNHEHUU\

6ZHHW *DOH
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7DEOH 9HIJHWDWLRQ 3HUFHQW &RYHUDJH IRU 366 ORQLWRULQJ 7UDQVHFW -XO\

% OXH 7RWD(Q
. RW)AHP . VX) VEXFEI(\U . yy—‘QLCJO »RH%\I— OWPDUVK %URDG(JHD 1 URZQHPI 'HDGO\ . R . q%g\f’
LVWDQFH IURP VRXWKHUQ VKRUH |W 3KUDJPLWHYV 3XU OEL/U/ QIBUQIEIDN (2GPBEEHUOORZ 39/0 %< 3(0( V/ DFN D LPUFV}-(BRQHVHW &KR HE:}-}i_‘lTJ_{ \ *BRWOD-E;PHF:HG JRUJHW OH 1RV\PY/[:XOUX K %HGVWUD &DWWDLC“)‘EUVH DL%DWWDLOA)LQGZHHGILJKWVK)GHUDVV HZHO|:HHG SHGO %?_'! '_IFEEYCI:FUD
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6DOWPDUVK %XOUXVK %ROERVFKRHQXV PDULWLPX
6RIW BWHP %XOUXVK 6FKRHQRSOHFWXV WDEHUQDHPRQWDQL

6ZDPS OLONZHHG $VFOHSLDV LQFDUQDWD / VyS 3XOFKUD




7DEOH 9HIJHWDWLRQ 3HUFHQW &RYHUDJH IRU 366 ORQLWRULQJ 7UDQVHFW -XO\

SHHG) 7RWD(
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ATTACHMENT A
Photographic Logs



"HWODQG 30RW 30DQW
DQOG &RXQW



‘HWODQG 30RW 30DQW ,GHQWLILFDWLRQ DQG &RXQ
-X 0\ 3(0 6RXWK



'HWODQG 30RW 30DQW ,GHQWLILFDWLRQ DQG
- X0\ 3(0 1RUWK



HWODQG 3ORW 30DQW ,GHOQWLILFDWLRQ DQG
-X 0O\ 3(0



HWODQG 3ORW 30DQW ,GHOQWLILFDWLRQ DQG
-X 0O\ 3(0



HWODQG 3ORW 30DQW ,GHOQWLILFDWLRQ DQG
-X 0O\ 3(0



HWODQG 3ORW 30DQW ,GHOQWLILFDWLRQ DQG
-X O\ 3(0



'HWODQG 30O0RW 30DQW ,GHQWLILFDWLRQ DQG
- X0\ :
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