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1.0 INTRODUCTION

This 2019 Restoration Monitoring Summary Report and Maintenance Work Plan (work plan)
been prepared to summarize the results of the monitoring activities completed in June and July
2019 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 2019, annual inspections are to be completed for five years
following completion of restoration activities to ensure no erosion of the channel and banks is
occurring and that the vegetation is growing as intended. The annual inspections are to be
completed in accordance with the March 2014 Decision Document prepared by NYSDEC,
property-specific owner restoration agreements, and the February 2018 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 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.

¶ Apartment complex area including the stream side banks and bottom
¶ Portion of the commercial property outside of the stream side banks and located between

the Old Liverpool Road culvert and the railroad tracks
¶ 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

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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approved Restoration Maintenance Work Plan (RMWP) dated October 2017. 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.

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.
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. 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, it was proposed that over 200 rooted cuttings and
39 bare root trees be planted in early spring 2019. The rooted cuttings were planted in May
2019 as proposed, but delays in development of the bare root trees at the nursery resulted in
these being scheduled for planting in September 2019. Thirteen of the 39 will be planted in
early spring 2020 due to delays in availability.

The 2019 monitoring activities completed this year and discussed herein were completed in
accordance with Appendix J (Restoration Monitoring Plan) of the SMP and included the
following:

¶ Inspection of the brook channel side banks and channel bottom for signs of erosion;
¶ Inspection of vegetation planted during restoration activities on the residential,

commercial, and other upland properties; and
¶ Inspection of the wetland areas to evaluate development of the restored wetlands.

Results for each of these inspections from 2019 are presented and discussed in Section 3 of
this report.

1.1 SITE DESCRIPTION

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

¶ 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.

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

¶ 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.

¶ 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 4,
2019. The quantitative monitoring for the wooded area was conducted during two time
periods. The tree and shrub survey was conducted during the week of June 3, 2019, and the
percent coverage estimates were conducted during the week of July 8, 2019. 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 engineer 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. Recommendations and Proposed
Activities are provided in Section 4, and References are provided in Section 5.

2.1 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
3. 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 3 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
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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 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 3. A spacing to provide twenty to thirty
measuring points within each transect was chosen (e.g., every four feet provided 23 points in
the 92-foot PFO-1 transect). At each measurement point, estimated percent cover of foliage
of each species of herbaceous or woody vegetation within a two-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 northern edge of the site
at the Thruway fence line, the channel was walked down to Weir 3. Photos, facing
downstream, were taken approximately every 50 feet to document the vegetation cover and
shade during the 2019 monitoring activities (Attachment A).

2.1.1.4 Salinity

Based on the knowledge that much of the groundwater in the area is influenced by saline or
brackish sources (Kappel, 2000; Eallonardo and Leopold, 2014), and groundwater high in
salinity could impact plant growth, a survey was conducted of the surface water and seeps in
and around the site in May 2018 and repeated in March 2019 using a Hanna HI 991301
Waterproof pH/EC/TDS/Temperature Meter, which provides salinity as total dissolved solids
(TDS) based on conductivity. The results of that survey indicated the waters of Bloody Brook
and the groundwater on the site are all brackish (i.e. between 1,000 and 10,000 mg/L TDS).
Bloody Brook enters the site at about 1,200 mg/L TDS and maintains that concentration down
to its discharge into Onondaga Lake. Two small drainage areas originating on the Thruway
property contain 4,000 to 8,000 mg/L TDS, the groundwater seeps on the site range from about
1,000 to 2,000 mg/L TDS, and the small stream entering from the west near W-11 and located
at the back of the houses off of Brookview Lane contains about 2,000 mg/L TDS. These results
suggest that salinity could be impacting plant growth in some areas. In some of the wetland
areas, limited plantings of species more consistent with high salinity will be conducted in late
2019 to assess their feasibility for plant cover.
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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
3.

¶ 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.

¶ 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 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, prior to the monitoring discussed herein, restoration activities were
completed in and around the habitat area of PSS-1 per the October 2018 RMWP 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. In addition, in May 2019, rooted cuttings were planted in PSS-2 (ten pussy
willow and sandbar willow) and PFO-1 (15 pussy willow, sandbar willow, and black
willow) to help fill in those habitat areas and to act as a barricade to the spread of invasive
species from offsite. Following the approved adaptive management approach, the
boundaries to the habitat in and around these areas will be updated, as needed, following
evaluation of the planted cuttings and newly planted trees and any planting that is
completed prior to the 2020 monitoring activities. As discussed above in Section 1.0,
planting of 39 bare root trees are scheduled for September 2019 and spring 2020.

Additionally, 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,
a light-proof weed barrier was placed over much of the ground to inhibit the growth of
Phragmites. The weed barrier will be removed in spring or fall 2020 and the area seeded
with a suitable wetland habitat seed mix. Due to this recent work, the transect for PSS-1
was not evaluated during the 2019 monitoring.
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¶ UPF-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.

¶ 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.

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

¶ 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.

¶ 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 3). 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.
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In May 2018, bentonite was added to where the weir ties into the riprap stone to further
reinforce water 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 3.

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 3. 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 3) after restoration was completed and during each annual monitoring event.
Photos will be taken from the same permanent photo points during each subsequent annual
monitoring event in order to track the development of vegetation in each of the areas. Photos
taken in 2019 from the permanent photo points are included in Attachment A herein. Photos
taken from 2015 through 2018 are included in monitoring reports from previous years
(AECOM, 2017 and 2018).

2.1.5 Invasive Species Removal

Manual removal of Phragmites and purple loosestrife has been conducted over the last four
years in and around the wetland habitats per the Standard Operating Procedures (SOP)
provided in the SMP. During the March 2019 SMP update, the SOP was updated to include
removal of Japanese knotweed, multiflora rose, honeysuckle, and buckthorn. During 2018 and
2019, 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 in May 2019, 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 March 2014 Decision Document and the February 2018 SMP, the site
was inspected for ponding on the side banks and for erosion of the brook bottom and side
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banks. Results from this inspection are summarized below in Section 3.3, and related field
forms, notes, and photos are included in Attachment C.
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3.0 RESTORATION MONITORING SUMMARY

Results for the 2019 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
2019 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 3.

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. 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. These areas also 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

A shallow 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), 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 3 for locations of these emergent habitat areas.

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

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

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

¶ W-10, located along the outlet of PEM-3 leading to the Bloody Brook channel; and

¶ W-11, located in the southwest 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
2018 and 2019 monitoring event than in 2017, and most of PEM-1 was saturated, suggesting
the adjustments in Weir 2 were successful. Groundwater seepage into the wetland was noted
in the northwest corner of PEM-1. On the day of the percent coverage inspection was
completed (July 11, 2019), PEM-1 had a maximum water depth of about 0.5 feet, with 0.00
feet at Staff Gauge 2 (see Figure 3). Although standing water was not observed at the staff
gauge during the inspection, the soil was noted as being saturated. The site had just
experienced a two week period of dry weather, and there were noticeably lower water levels
than were observed at the site during the previous month.

Within the central area of PEM-1, a healthy stand of cattails with bulrush and other desirable
wetland species that had been identified during the 2017 monitoring event has fully developed.
Outside of this central area, the Weir 2 adjustments increased the depth and duration of
inundation, which improved the habitat conditions for the growth of wetland plant species and
reduced the number of terrestrial plant species. This habitat area has developed fully into a
wetland community. Furthermore, a large number of volunteer trees have begun 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 3, and photos taken during
the monitoring event are included in Attachment A.
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PEM-1 (PLOT 1)

Plot 1, located in the northern section of PEM-1, was subdivided into four subplots to facilitate
assessment of the thick vegetation. The percent cover of all species in Plot 1 was 83 percent
(Table 2). 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, soft
rush, and soft stemmed bulrush dominating. All the species counted are wetland species, and
invasive species constitute 8.7 percent of the total (i.e., purple loosestrife at 2.4 percent and
Phragmites at 6.3 percent).

PEM-1 (PLOT 2)

Plot 2, located in PEM-1, was subdivided into four blocks for assessment of the vegetation
(Table 3). The percent cover of all species in Plot 2 was 86 percent, an improvement over the
coverage of 38 percent during the 2017 monitoring event and 62 percent in 2018. In 2017, the
species present were representative of an upland site. Following the adjustments to Weir 2 in
the fall of 2017, discussed above in Section 2.1.3, more frequent inundation of the area during
the growing season began occurring, and wetland plants began spreading into the area. During
the 2019 monitoring event discussed herein, the species mix was composed entirely of wetland
species. Photographs were taken of each plot and are provided in Attachment A.

Plot 2 is now dominated by wetland species, including soft-stem bulrush, path sedge, and lurid
sedge. Invasive species make up 6.9 percent of the total coverage.

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, which likely maintains
the water levels higher than originally anticipated. 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 1.85 feet on July 12, 2019, considerably lower than observed while onsite
the previous month. See Figure 3 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 3). 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, the plot is completely inundated with water. Broad-leafed cattail,
the dominant vegetation that has developed in other areas of PEM-2, has spread into Plot 3.

The plot was assessed as a single plot and had a total percent coverage by emergent vegetation
of 100 percent, consisting of the wetland species cattail, horned bladderwort, and duckweed
(Table 4). There were no invasive species observed within PEM2.

It should be noted that, although duckweed (Limna minor) is not a rooted macrophyte but
floats on the surface, it was included in the percent coverage estimate for PEM-2 (Table 4).
Much of the area within Plot 3 also contained the submerged macrophyte coontail
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(Ceratophyllum demersum); however, this was not included in the percent coverage estimate
since they are not emergent (i.e., they do not protrude above the water surface). Both of these
plants are listed as a wetland plants in the NYSDEC Wetlands Delineation Manual
(https://www.dec.ny.gov/docs/wildlife_pdf/wdelman.pdf).

PEM-3 (Plot 4)

PEM-3, at the northeast corner of the wooded site (Figure 3), 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 3). This plot was
assessed as a single plot to facilitate assessment, as what appeared to be muskrat activity (e.g.,
a large number of cattail stalks cut/chewed off, droppings, mounded piles of stalks) had
reduced the vegetation density in this area. 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 2019 monitoring event, PEM-3 was found to have a percent coverage of 43 percent,
compared to 33 percent in 2018, comprised of four wetland species dominated by broadleaf
cattail and including aquatic smartweed, duckweed, and Phragmites at 10 percent.

It appears that the Phragmites removal efforts have been effective at controlling the spread of
the invasive species in this area. In contrast to what was observed during the 2017 monitoring,
where 42 percent coverage was reported for Phragmites, only 10 percent was observed during
the 2019 monitoring. Another observation included the presence of narrow leaved cattail
(Typha augustifolia) in the area, which is more tolerant of saline conditions (USDA plant
database - https://plants.sc.egov.usda.gov/core/profile?symbol=TYAN ). Also, in the open
water area, the sediments/water had a strong sulfide odor and a white precipitate was noted,
which may be due to high concentrations of sulfates typical of groundwater in the area.

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
3 for the location of the habitat area. Vegetation development is being quantified in PEM-4
within Plot-5 (Figure 3). 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 2019 monitoring event, Plot 5 was divided into four subplots for estimating
coverage. This plot was found to have a total coverage of 81 percent comprised of nine wetland
species. The area is dominated by broadleaf cattail, duckweed, purple loosestrife, and soft rush
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(Table 6). The presence of narrowleaf cattail may also be notable. The invasive species, purple
loosestrife and Phragmites, cover 8.25 percent and 3.25 percent of the plot, respectively.

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 3 for
the location of the habitat area. Vegetation development is being quantified in PEM-5 within
Plot-6 (Figure 3). 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.

During the 2019 monitoring event, Plot-6 was assessed as a single plot for estimating cover
(Table 7). This plot was found to have 77 percent cover by five wetland species, with broadleaf
and narrowleaf cattail and duckweed dominating. The invasive species observed in the habitat
area, purple loosestrife, covered 0.5 percent of the plot.

W-10 (Plot 7)

Due to wet conditions likely attributed to flow of water from the seeps located to the northeast
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 3 for the location of the habitat area. Vegetation
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 2019 monitoring event, Plot 7 was divided into four subplots that had a total
coverage of 77 percent comprised of nine wetland species. The cover was dominated by broad
leaf and narrowleaf cattail. The invasive species constituted 2.6 percent of the plot, less than
the previous year (12 percent).

W-11 (Plot 8)

Due to wet conditions likely attributed to flow of water from seeps located to the west, W-11
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). W-11 is near the Brookview Lane access to the site. See Figure 3 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.

In addition to the area identified as W-11 in 2017, the area along the southern edge of W-11
was noted to be saturated during the maintenance and monitoring activities completed in 2018
and 2019. An adjustment to the extent of W-11 may be proposed during a future monitoring
event depending on the success of vegetation in this area. This area is identified on Figure 3.
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During the 2019 monitoring event, Plot 8 was subdivided into four subplots. W-11 had a total
cover of 55 percent by 14 species, all of them being wetland species (Table 9). The cover was
dominated by soft rush, broadleaf cattail, invasive species (Phragmites and loosestrife) and
path rush. The invasive species constituted 18 percent of the plot, with Phragmites at 7.5
percent and purple loosestrife at 10.5 percent (including seedlings).

3.1.1.2 Shrub/Scrub Wetland

Two shrub/scrub wetlands were constructed, PSS-1 at the northern edge of the site, and PSS-
2 in the wetland area between Weirs 2 and 3 (Figure 3). 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. Vegetation 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 3 for the location of the habitat area in the
northeast 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. Due to
recent planting of rooted cuttings and placement of a light-proof weed barrier in PSS-1 to
control the spread of Phragmites as discussed above in Section 2.1.2, the transect for PSS-1
was not evaluated during the 2019 monitoring.

During the 2019 inspection, 17 shrubs, the target number, were counted within PSS-1 (Table
10 and Attachment D). Three pin oaks were also counted, one less than the target of four trees
for the area. However, as discussed above in Section 2.1.2, the boundaries and target species
are currently being developed in this area following an adaptive management approach. The
rooted stakes planted in May 2019 (Section 2.1.2, approximately 75 sycamore, black willow,
sandbar willow, pussy willow) were not counted during the 2019 monitoring event.

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 3). 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
3 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 11. Both assessments are discussed
in this section. Photos taken during the monitoring event are included in Attachment A.
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During the July 2019 monitoring event, 49 planted shrubs were counted within PSS-2, which
is a loss of 19 shrubs since 2018 and does not meet the target number of 69. It should be noted
that all of the planted buttonbush in this habitat area died after having grown well for two
years. However, the area is well vegetated with a shrub scrub mix containing several other
shrub species. In addition, approximately half of the planted steeplebush could not be located;
however, these shrubs were planted in fall 2017 and were small relative to the surrounding
vegetation at the time of the 2019 monitoring activities. A more accurate count will be
obtained during the 2020 monitoring activities.

Not included in the target species count for PSS-2 during the monitoring event discussed
herein were 14 volunteers (one sandbar willow and 13 grey willows) and the ten pussy willow
and sandbar willow rooted cuttings planted in May 2019 as discussed above in Section 2.1.2.
These will be counted and evaluated in the 2020 monitoring event.

The transect data for PSS-2, which was 2 feet wide and 108 feet long, are presented in Table
11 and show an overall coverage of 82 percent, comprised of 26 wetland species. The transect
was dominated by cattail, with broom sedge, marsh purslane, lurid sedge, and soft-stem
bulrush being plentiful.

Shrubs and seedlings were encountered at least six times in the transect (elderberry, red maple
seedlings, gray willow, sandbar willow, chokeberry, and arrowwood). Invasive species (i.e.,
purple loosestrife) comprised 4 percent of the cover.

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 is greater than anticipated during design, likely due
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. As identified during the 2017 monitoring event, the shrubs planted to
provide interim cover during tree growth had almost no survival (less than 5 percent), with
only elderberry along the edges surviving. See Figure 3 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 12. Both assessments are discussed in this section. Photos taken during the
monitoring event are included in Attachment A.

During the 2019 monitoring event, 21 healthy trees were counted, which does not meet the
target number of 37. However, 15 rooted willow cuttings planted in May 2019 and discussed
above in Section 2.1.2 were not included in the target species count for PFO-1 during the
monitoring event discussed herein. These will be evaluated and counted in the 2020
monitoring event. All four target shrubs are surviving and continuing to develop in PFO-1.
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The transect used for the quantitation of percent cover in PFO-1 in 2018 was 2 feet wide and
92 feet long. The data collected from this transect during the 2019 monitoring event are
presented in Table 12 and show a total coverage of 80 percent (and increase over the 63 percent
in 2018), comprised of seven wetland species, dominated by broadleaf cattail and duckweed.
Trees and shrubs were not encountered in the transect. Invasive species (purple loosestrife)
accounted for less than 1 percent of the total cover. Emergent vegetation appears to be
becoming the dominant vegetation type for this area. It is possible that tree and/or shrub
growth will be limited to the margins of the habitat area. This will be evaluated during the
2020 monitoring activities, and revised wetland boundaries will be proposed, as needed.

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 2019 monitoring event, and survival
of target trees and shrubs was assessed. See Figure 3 for the location of these transitional and
upland habitat areas and Figures 7 through 10 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 west of Weir 1, and the area planted
on the berm around PEM-2 and PSS-2. During the 2019 monitoring activities, 95 planted trees
were counted (Figure 7, Table 10, and Attachment D), which does not meet the target number
of 97. However, approximately 20 rooted willow cuttings were planted in this habitat area in
May 2019, as discussed above in Section 2.1.2. Because they had been planted so recently,
the rooted cuttings were not included in the target species count for RIP-1 during the
monitoring event discussed herein. In addition to the planned plantings, saplings for
approximately 400 volunteer trees including cottonwood as the dominant volunteer species,
followed by silver maple, staghorn sumac, back willow, box elder, and sandbar willow were
counted in this habitat area.

During the 2019 monitoring activities, 291 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). The target number for
shrubs should be reevaluated during the 2020 monitoring activities following inspection of the
densely planted rooted cuttings in the area. It may be appropriate to lower the target number
for shrubs. No large bare spots were observed in the seeded areas.
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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 3). 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 northern 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 and
shade during the 2019 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 that are
expected to 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). No large bare spots were observed in the seeded areas.
Damage from the viburnum leaf beetle was noted on the northern arrowwood however, the
impact to the shrubs appears to be minimal at this time.

UPF-1

UPF-1 is the planned upland forest community in the area west of Weir 1. Twenty-two planted
trees were counted, which is below the target number of 26 (Table 10, Attachment D, and
Figure 9). All nine of the planted sugar maple trees appear stressed. About 150 volunteer trees
greater than 3 ft in height were counted in this area in 2019. Section 3.1.2 below summarizes
an evaluation of volunteer trees and shrubs on the site.

Eighty–three planted shrubs were counted which is slightly below the target of 86 shrubs.
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 southeast of Weir 3. Twenty planted
trees were counted during the 2019 monitoring activities, one less than last year and below the
target of 21 trees.

Eight-one shrubs were counted during the 2019 monitoring activities, which is below the
target of 83 shrubs. 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.
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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. The mowing has caused
damage on many of the tree trunks, and numerous shrubs have been mowed down to ground
levels. Leaves can be observed attempting to sprout. Trunk protectors have been placed on the
trees currently planted in the area to protect against further damage, and they will be used for
additional trees when planted in mowed areas.

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 3). At the time of the 2019 monitoring activities, the area was fully
covered in plant growth and no bare spots were observed in these areas.

3.1.2 Volunteer Tree and Shrubs

Many volunteer trees and shrubs are growing across the different wetland and upland habitat
areas. These volunteers were estimated in July 2019 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, approximately 1,200
volunteer plants, primarily trees, were present.

At this time, these volunteer trees and shrubs are only summarized below and have not been
included in any of the target tree or shrub counts for the monitoring activities in the different
habitat areas. The results of this count for each of the areas were as follows:

¶ In the northeast section of RIP-1 (around PEM-3), 175 volunteer trees and shrubs were
counted (including cottonwood, black willow, and silver maple).

¶ In the northwest section of RIP-1 with UPF-1, 306 volunteer trees were counted (including
cottonwood, sandbar willow, and silver maple).

¶ In PEM-1, 661 volunteer trees and shrubs were counted (including cottonwood, silver
maple, and black willow).

¶ In the southern section of RIP-1 (e.g., the berm around PEM-5 and PEM-2), 67 volunteer
trees and shrubs were counted (including cottonwood, box elder, and willow).

3.1.3 Wetlands Photographic Monitoring

Photographs taken from the five permanent photo points in 2019 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 2019 photos to those from the previous years may indicate
differences in plant species. The locations of the permanent photo points are shown in Figure
3. Photos taken in 2019 from the permanent photo points are included in Attachment A herein.
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Photos taken from 2015 through 2018 are included in monitoring reports from previous years
(AECOM, 2017 and 2018).

3.1.4 Invasive Species

Two primary invasive plant species were found on the site during the July 2019 monitoring
event, consistent with the monitoring event the previous year, Phragmites and purple
loosestrife. These are discussed in more detail in the subsections below. Additionally, while
not observed within the site boundaries during the 2019 monitoring activities, Japanese
knotweed (Polygonum cuspidatum) was observed near the extreme northeast corner of the site
(above PSS-1), which could act as a source in the future.

An intensive program of manual removal of Phragmites and purple loosestrife has been and
continues to be conducted since 2015 as the designed wetland habitats become established.
The percent coverage by invasive species during July 2019 is provided in Table 13. The
combined coverage of both Phragmites and purple loosestrife exceed the stated goal of less
than five percent coverage by invasive species in five out of the ten quantitative plots and
transects. Based on a straight average for the plots, invasive species cover 5.8 percent of the
wetlands at the site, while weighting the plots by how much area each represents, the invasive
coverage is 6.0 percent, both slightly above the target.

3.1.4.1 Phragmites

Phragmites was observed throughout the site, but in relatively low densities during the June
2019 monitoring event when compared to previous years. In the quantitative assessments at
ten locations completed in 2019 and discussed above in Section 3.1, Phragmites exceeded the
target of less than 5 percent in wetland habitat areas PEM-1, PEM-3, and W-11 and on average
covered 3.3 percent of the wetlands. Notably, in areas where water depth was sufficient to
allow vigorous growth of cattail, Phragmites was generally absent (e.g., PFO-1, PEM-2, PEM-
5, PSS-2).

In May 2019, 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, a
light-proof weed barrier was placed over much of the ground to inhibit the growth of
Phragmites in PSS-1 and surrounding areas between the Thruway and the wetlands. The weed
barrier will be removed in spring or fall 2020 and the area seeded with a suitable wetland
habitat seed mix.

3.1.4.2 Purple Loosestrife

During the first year of monitoring activities, purple loosestrife was observed in low numbers
in the wetland areas but did not dominate any habitat where it was found. However, in 2018
and 2019, the population of purple loosestrife has increased and has therefore been a focus of
invasive species control. Based on the 2019 quantitative assessment discussed in Section 3.1,
purple loosestrife made up less than 1 to 4 percent of the total cover in the plots and transects
in eight out of ten surveys. For the remaining two habitat areas, PEM-4 and W-11, the target
of less than 5 percent total coverage was exceeded. Purple loosestrife comprised 8.3 percent
in PEM-4 and 5.8 percent in W-11. On average, purple loosestrife covered 2.5 percent of the
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wetland area. Many of the purple loosestrife plants continue to be infested with the purple
loosestrife leaf beetle (Galerucella calmariensis).

3.1.4.3 Viburnum Leaf Beetle

During the 2018 monitoring event, many of the arrowwood shrubs were noted to have heavy
infestations of the Viburnum Leaf Beetle (Pyrrhalta viburni [Paykull]), with leaves
skeletonized (see http://www.hort.cornell.edu/vlb/index.html). Consultation with experts
(Weston, 2018 and Eshenaur, Cornell University, June 2018) indicated early research on this
pest suggested the potential for complete loss of susceptible viburnums such as the northern
arrowwood. Repeated loss of leaves caused death of the plant within a few years. However,
experience over the years has shown that several predators of the beetles have become
apparent and typically reduce the populations of the beetle to acceptable levels after the initial
infestation. It should be expected that after the initial loss of leaves this year, the shrubs will
produce new leaves, and the damage will decline dramatically in future years. During the June
2019 tree count inspection, heavy damage was again observed on many of the arrowwood on
the site. However, by the July 2019 coverage survey, vigorous new growth (as much as a foot
of growth) was observed on those same plants.

3.1.5 Additional Wetland Observations

While the monitoring plan detailed certain items to be measured (e.g., water levels, plant
species, quantitative plant counts), additional observations were made in terms of the site
functioning as a wetland associated habitat.

3.1.5.1 Vertebrates

One purpose of the restoration was to provide wildlife habitat. While the plant growth is still
in its early stages, the wetland is already providing habitat for various vertebrate species.
The following birds were observed at the Bloody Brook site during the 2017 through 2019
monitoring events: mallard ducks, red winged blackbirds, spotted sandpiper, great blue
heron, small green heron, common grackle, barn and tree swallows, Virginia rail, and a bald
eagle. Muskrats were seen several times, along with evidence of feeding and nesting. A
family of red fox was seen nesting in UPF-1 during the 2018 monitoring, as well as signs of
white-tail deer. Amphibians observed included spring peepers, green frogs, bullfrogs, and
American toads. Snapping turtles and red eared slider turtles have been observed. Brown
snake (i.e., Dekay’s) have been spotted.

3.1.5.2 Loosestrife beetles

While purple loosestrife, an undesirable invasive species, was observed in the wetland areas,
more than half of the plants were heavily infested with purple loosestrife leaf beetles
(Galerucella calmariensis), which had caused heavy damage to the plants. Galerucella
calmariensis was initially released by Cornell University in cooperation with the US Fish and
Wildlife Service in the early 1990s and are now released at various locations under permit of
the NYSDEC. It is possible that the extent of purple loosestrife is being at least partially
controlled by these insects, which had been released for this purpose.
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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 March 2014 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. Field forms,
notes, and photos from the June 2019 erosion inspection are provided in Attachment C. Two
areas were noted as requiring over seeding and minor adjustment of the rip rap present.
However, overall, the inspection indicated the stream bottom and side banks are intact and
show little signs of damage.
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4.0 RECOMMENDATIONS AND PROPOSED ACTIVITIES

4.1 WOODED AREA

As discussed above in Section 3, several of the habitat areas are developing as designed and
require no new plantings at this time. These areas include PEM-1, PEM-2, PEM-3, PEM-4,
PEM-5, W-10, USS-1, MOW-1, MOW-2, MOW-3, PSS-2, and PFO-1. Invasive species
removal will continue within these areas as needed, and they will continue to be monitored in
the 2020 and 2021 monitoring events. Also as discussed in the sections above, target numbers
were not met for some trees and shrubs in PSS-2 or PFO-1; however, volunteer trees or the
recently planted rooted cuttings were not included in the counts discussed herein. These will
be evaluated and incorporated as appropriate during the 2020 monitoring activities.

For the remaining habitat areas (W-11, PSS-1, RIP-1, RIP-2, UPF-1, and UPF-2), the
following are proposed for the Bloody Brook site to be completed late summer or fall 2019 or
spring 2020, as noted. SOPs for planting activities are provided in Attachment E.

W-11, PSS-1, and RIP-1

To help fill in sparse areas where groundwater with known elevated salinity is suspected of
being the limiting factor, it is proposed that up to 10 of each of the following shrub species
and additional herbaceous vegetation be planted in each of the three habitat areas in spring
2020. Two of each type of shrub, and 20 to 30 plugs of each herbaceous plant will be planted
in each of the three habitat areas in late August 2019 to confirm the proposed species can
survive with the high groundwater salinity and determine if one may be better suited than
another for the areas. If some of the species do not seem to do well in any of the three areas,
different species will be chosen prior to completing the plantings in spring 2020. These will
be documented in the monitoring report for the 2020 activities.

Shrubs:
¶ Sweet gale
¶ Red chokeberry
¶ Black elderberry

Herbaceous Plants:
¶ Narrow leaf cattail – to be transplanted from other areas of the site
¶ Salt meadowgrass
¶ Black grass
¶ Switchgrass
¶ Saltmarsh bulrush
¶ Rose mallow
¶ Seaside goldenrod
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All the above shrubs and herbaceous plants have either already been approved and planted
elsewhere on the Bloody Brook site, or they are native and have been approved for use at other
NYSDEC sites located in Central New York. SOPs for planting are provided in Attachment
E.

RIP-1, UPF-1, and UPF-2

Additional plantings are planned in these three habitat areas to continue to develop the barrier
between the wetlands and the offsite source of invasive species (RIP-1 and UPF-2) and to
replace stressed or dead plantings within UFP-2, as discussed in previous sections. The
planting of bare root trees is currently scheduled for late summer 2019 and early spring 2020,
with the plantings being formally captured during the 2020 monitoring event. The location of
new plantings within UPF-2 will be approved by Onondaga County prior to implementation.

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. Field forms for private properties will be retained in the
project files, but they are not included in this summary report.

4.3 EROSION

No major areas of concern along the brook channel were noted during the 2018 site inspection.
The stream bottom and side banks were intact and showed little signs of damage during the
June 2019 erosion inspection. Several areas were noted as requiring over seeding or minor
adjustment of the rip rap currently present, which will be completed during fall 2019. The
Restoration Inspection Form and erosion inspection notes and photos from the June 2019
erosion inspection are provided in Attachment C.
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