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1. Introduction: 

 

1.1. Background 

 

This project was designed for the Riverbend Phase I site in order to improve area ecology and support and 

enhance benefits of restoration efforts at the site, as well as aid in delisting the Buffalo River as an Area of 

Concern (AOC) by improving approximately 2,800 linear feet of shoreline habitat and approximately 6.29 acres 

of Buffalo River shoreline and riparian habitat. 

 

1.2. The Project Area and Site Description 

The Riverbend I site is located on the Buffalo River in the City of Buffalo, Erie County, New York. The site is 

located off of South Park Avenue within the 260‐acre South Buffalo Brownfield Opportunity Area (BOA). The site 

is bounded east by Abby Street and South by Tifft Street with the Tifft Nature Preserve west of the adjacent rail 

lines. The site is owned and managed by John W. Danforth Co. and Patrick 223, Inc. The landowner agreements 

arranged between the landowners and Buffalo Niagara Waterkeeper (Waterkeeper) can be found in Appendix A. 

The Riverbend Phase I site is approximately 2,800 linear feet covering 6.29 acres. The site consists of a high flat 

floodplain terrace that formerly was 8 to 10 feet above and entirely disconnected from the river channel. Prior 

to restoration, the site was dominated by various disturbance‐adapted and invasive plant species.  

Previously home to the Republic Steel and Donner Hanna Coke Facilities, the Riverbend restoration site is now 

classified as a post‐industrial urban brownfield. In 2007, the site completed the NY DEC’s Voluntary Cleanup 

Program in which contaminated soils were removed and capped with fresh topsoil and various beneficial seed 

mixes. In 2011, the Buffalo Urban Development Corporation completed the Riverbend Commerce Park Site 

Development Plan in order to redevelop the site and identify shoreline and riparian restoration as key elements 

of this plan. The Riverbend site remains one of the longest stretches of undeveloped shoreline in the Buffalo 

River AOC.   

1.3. Project Goals  

The Post Construction Management of Riverbend I was funded through grants from the US Environmental 

Protection Agency (EPA), the National Oceanic and Atmospheric Administration (NOAA), and the Great Lakes 

Commission (GLC). Initial construction was funded by US Environmental Protection Agency (USEPA) through the 

Great Lakes Restoration Initiative (GLRI). The restoration project consisted of the development of detailed 

engineering and design plans as well as riverbank enhancements (e.g. native vegetation planting, invasive 

species control). The goals of the project were as follows: 

 To restore native shoreline, riparian, and upland native vegetation 

 To successfully establish plant assemblages and habitat features within restored native communities 

that provide forage, cover, nesting, resting, and roosting for a growing number of wildlife species 

 To include potential eventualities of climate change including either wetter or drier conditions, or both 

extremes, over a given time period as a “new normal” in the restoration design and long‐term 

monitoring and adaptive management of the Phase I and Phase II sites 

 To incorporate the visions for restoration, connection, transformation, and engagement identified in the 

Riverbend Commerce Park Site Development Plan; site restoration goal involves the expectation of 

human use and interaction with the restored areas and the Buffalo River 

 To materially and measurably support the Buffalo River AOC Beneficial Use Impairments (BUI) delisting 

process through advancing the delisting of BUI 3 (degradation of fish and wildlife populations, 

specifically wildlife) and BUI 4 (loss of fish and wildlife habitats). 
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1.4. Project Objectives 

The overall objective of the Riverbend restoration project is to initiate habitat restoration through the design of 

Phase I and Phase II improvements. The following objectives have been defined to meet the above‐stated goals: 

 To design a planting plan to initiate recovery of shoreline, riparian, and upland habitats and biodiversity 

 To design habitat features that will result in successful restoration community establishment and that 

will be resistant and resilient to existing physical and biological stressors within the site 

 To design and implement site‐specific invasive species control and management protocol 

 To design a planting plan to integrate species and assemblage plasticity in order to maximize successful 

native plant growth 

 To create measurable and sustainable replacement shoreline, riparian, and upland habitat communities 

for faunal species of interest 

 

2. Data Generation and Acquisition 

 

2.1. Ecological and General Site Condition Data Collection Methods 

Baseline data for the Riverbend I site was collected by consultant Ecology and Environment Engineering, P.C. and 

prepared into the RiverBend Shoreline Restoration Design Buffalo, NY Quality Assurance Project Plan, 2012 

(Appendix B). In 2018, Waterkeeper assumed full project administration and conduction of post‐construction 

data collection as defined in the 2012 QAPP Amendment (Appendix B). 

Post‐construction monitoring protocols used were consistent with those used to inform initial project design 

and were used to assess the enhancement of the riparian habitat completed in 2013. Post‐construction data 

collection included meander surveys to characterize habitats, identification of native and invasive plant 

populations, mapping their extents, and conducting soil sampling and analyses to determine the levels of 

priority pollutant metals, nitrates and nitrites, total phosphorus, pH, and total organic carbon. These data were 

collected to reproduce the baseline conditions monitoring conducted in 2012 to assess the enhancement of the 

restoration of the habitats at the Riverbend Phase I site. 

2.2. PCMP Monitoring 

 

2.2.1. Avian Monitoring (Buffalo Audubon Society) 

 

Avian Monitoring was conducted by Buffalo Audubon Society (BAS) over 16 monthly site visits spanning May 

2017 through August 2018. The accompanying BAS Monitoring Reports and Final Report are attached (Appendix 

C).  

2.2.2. Soil Monitoring 

 

2.2.2.1. Data Collection Methods  

Soil data was collected via sampling on the Riverbend Phase I site by three Waterkeeper field specialists in July 

of 2018. Samples were gathered using hand trowels, shovels, and buckets for mixing.  

The data collection method began by identifying the six community types in which sampling took place 

(Shoreline & Riparian topsoil, Shoreline & Riparian subsoil, Upland, Upland Meadow, Planting Island 
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Depressions, Planting Island Berms) as seen in Appendix D. Eight subsamples were collected via randomized 

meander throughout each community, shown in Figure 2 ‐ 1 and Table 2 ‐ 1, for a total of 48 subsamples. Once 

gathered for a community type, the eight subsamples were mixed with a hand trowel in a large bucket until 

homogeneity was attained. Rocks, litter, large twigs and other debris were removed according to Agro‐One 

instructions. De‐littered and mixed composite samples were then compacted into the lab’s provided sample 

boxes and labeled appropriately. The samples were shipped the same day via USPS Priority Mail to Agro‐One 

Agronomy Services lab at 730 Warren Road in Ithaca, NY for testing. 

2.2.2.2. Data Acquired 

Soil Monitoring Data Forms (Appendix E) were utilized to record the following information during the soil 

sampling process: time of sampling, planting zone, location (latitude/longitude), and relevant observations. 

Before sampling began, the sample specialist recorded the date, site/phase (RB I), weather conditions, soil 

sampler name(s), composite soil sample number, composite soil sample ID (as submitted to soil testing 

laboratory), and type of composite soil sample (topsoil or subsoil).  

Vegetation Monitoring 

2.2.2.3. Data Collection Methods  

Vegetation data was collected via meander surveying on the Riverbend Phase I site, conducted by two 

Waterkeeper field specialists in July of 2018. Vegetation surveying protocol was adapted from the Timed‐

Meander Sampling Protocol for Wetland Floristic Quality Assessment and was conducted visually while utilizing 

timers, field guides, and cellular devices for photo capture and reference as needed.  

Data collection protocol began with identification of the eight community type areas to be individually surveyed 

(Meadow, Shoreline, Riparian, Upland, Meadow B, Shoreline B, Riparian B, and Upland B) as seen in Appendix D. 

The eight community types were surveyed in order to calculate percent coverage for the species found in each 

assessment area (AA): invasive, native, and non‐native. Each meander was timed for a total of ten minutes. The 

surveyors identified plant species as they walked throughout the AA, stopping the timer if an unknown species 

needed to be identified or collected for later identification. An additional five minutes were added to the 

meander for an AA if surveyors encountered more than three new species in the last five minutes of the ten‐

minute original time frame. The surveyors recorded the start and end GPS points for each individual community 

type, as shown in Figure 2 ‐ 2. 

2.2.2.4. Data Acquired 

The eight total meander surveys taken at Riverbend I resulted in eight separate field assessment sheets in which 

the following information was recorded: start meander time, start meander GPS coordinates 

(latitude/longitude), species identified (common name and scientific name), location type where found (e.g. 

open, enclosure), the species’ invasive status, end meander time, and end GPS coordinates. After survey 

completion, the estimated percent cover per each plant species was estimated and recorded (e.g. <1%, 3%, 5%, 

30%). Any species that was estimated to be of 5% or more in coverage was classified as “dominant” and 

recorded as such. 

2.2.3. Walkthrough Monitoring 

 

2.2.3.1. Data Collection Methods 

Walkthrough monitoring was conducted on the Riverbend I site by appointed Waterkeeper field staff. 

Monitoring consisted of monthly walks through Riverbend I (June, July, August) in which changes, relevant 

observations, and current status were recorded. Field notes taken during walkthroughs were recorded onto 
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walkthrough inspection forms. While there was no exact time frame needed to complete a walkthrough 

monitoring, Riverbend I would be observed for around two hours per walkthrough monitoring session. 

2.2.3.2. Data Acquired 

Observations noted during the walkthrough were recorded onto data sheets (see Appendix F). The following 

information was recorded upon arrival at the site: date, time, weather, site name (Riverbend I), and walkthrough 

inspector(s) name(s). Data acquired and recorded via visual observation during the walkthrough included: Flood 

Damage, Plant Disease, Plant Pests, Drought, Tree Tubes, Choking Weeds, Invasive Species, Volunteer Species, 

Herbivory, Plant Vigor, Deer Exclosure, Amphibian Observations, Reptile Observations, Mammal Observations, 

and Avian Observations.  

2.3. QAPP Monitoring 

 

2.3.1. Soil Monitoring 

Soil Monitoring was completed on August 9, 2018 at the RBII site. Samples were collected and sent to Test 

America Laboratories, Inc., at 10 Hazelwood Drive in Amherst, NY for analysis. 

2.3.1.1. Data Collection Methods  

Soil data was collected via sampling on the Riverbend I site conducted by Waterkeeper field staff in August of 

2018. Sampling was conducted using hand trowels, shovels, and buckets for mixing. The data collection method 

began by identifying the six (five community types plus one duplicate sample) community types in which 

sampling would take place (Shoreline/Riparian, Upland, Upland Meadow, Berms, Depressions, Field Duplicate 

(Meadow)) as seen in Appendix D. Four subsamples were taken (spread evenly) throughout each community for 

a total of 24 subsamples as displayed by GPS points in Figure 2 ‐ 3 and Table 2 ‐ 2. At the end of each community 

type sampling, the four samples were mixed thoroughly in a large bucket to produce a composite sample. This 

composite was compacted into the provided TestAmerica containers and labeled appropriately. TestAmerica 

testing containers consisted of three different sized glass jars which were filled, labeled appropriately, bubble‐

wrapped, packed into a provided cooler with ice, and delivered to FedEx for overnight shipping to the lab for 

testing. 

2.3.1.2. Data Acquired 

Soil Monitoring Data Forms (see Appendix E) were utilized to record the following information during the soil 

sampling process: time of sampling, planting zone, location (latitude/longitude), and relevant observations. 

Before sampling began, the field staff recorded the date, site/phase (RBI), weather conditions, soil sampler 

name(s), composite soil sample number, composite soil sample ID (as submitted to soil testing laboratory), and 

type of composite soil sample (topsoil or subsoil).  

2.3.2. Vegetation Monitoring 

 

Refer to Section 2.2.3 for full description of Vegetation Monitoring Protocol. 

 

3. Data Analysis, Identification of Problems and Opportunities 

 

3.1. PCMP Monitoring 
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Waterkeeper field staff conducted several pre‐test sampling procedures and observational walkthroughs on the 

Riverbend I restoration sight from June 2018 to August 2018. The procedures measured soil content, vegetation 

vigor, weather conditions, wildlife activity, and overall changes.  

3.1.1. Data Analysis 

 

3.1.1.1. Soil Monitoring  

The results of the soil testing conducted on Riverbend I soil in July 2018, as shown in Appendix E, were produced 

by Agro‐One. The composite soil samples were tested for levels of phosphorus (P), potassium (K), calcium (Ca), 

magnesium (Mg). In addition, soils were tested in order to measure levels of the pH, iron (Fe) content, 

manganese (Mn), zinc (Zn), aluminum (Al), soluble salts, and percent organic matter (OM). The soil tests also 

confirmed soil texture and soil drainage conditions.  

3.1.1.2. Vegetation Monitoring  

The results of the vegetation meandering surveys conducted on the Riverbend I restoration site in July 2018 

conclude the overall approximated percentage coverage of all individual observed plant species (invasive, 

native, and non‐native), as shown in Table 3 ‐ 1. The results of the survey demonstrate that the largely dominant 

(20% and up) species on the site was Canada Goldenrod (Solidago canadensis), unidentified grass, European 

black alder (Alnus glutinosa), burdock (Arctium), and Canada thistle (Cirsium arvense). The lesser but still 

“dominant” classified species (5% or higher) on the RB I site included: unidentified grasses, crack willow (Salix 

fragilis), Eastern cottonwood (Populus deltoides), blue vervain (Verbena hastata), box elder maple (Acer 

negundo), Japanese knotweed (Fallopia japonica), Joe Pye weed (Eutrochium purpureum), downy wood mint 

(Blephilia ciliate), wild bergamot (Monarda fistulosa), American sycamore (Platanus occidentalis), Tall Boneset 

(Ageratina altissima), Grass‐leaved goldenrod (Euthamia graminifolia), oxeye sunflower (Heliopsis 

helianthoides), unidentified grass, spotted knapweed (Centaurea maculosa), mugwort (Artemisia), and eastern 

ninebark (Physocarpus opulifolius). 

3.1.1.3. Walkthrough Monitoring  

The results of the walkthrough monitoring of Riverbend I, shown in Table 3 ‐ 2, display results of invasive growth 

throughout the site, high plant vigor (especially in goldenrod, grasses, mugwort, burdock, and mullein species), 

observed wildlife each month (deer seen each month through summer, scat from various species), drought 

conditions throughout the dry summer (dry grasses, dry/crumbling soil), typical herbivory and deer browsing, 

avian sightings (Canada geese, tree swallows, gold finches, ring billed gulls, blue herons), and structural changes 

(down fencing at the Meadow East portion, birdhouse in need of straightening, tree tubes in place with one 

needing removal). 

3.2. QAPP Monitoring 

 

3.2.1. Data Analysis 

 

3.2.1.1. Soil Monitoring  

The results of the soil testing conducted on Riverbend I soil in August 2018, as shown in Appendix E, were 

produced by TestAmerica Laboratories Inc. of Buffalo, NY. The composite soil samples were tested for levels of 

aluminum (Al), antimony (Sb), arsenic (As), barium (Ba), beryllium (Be), cadmium (Cd), calcium (Ca), chromium 

(Cr), cobalt (Co), copper (Cu), iron (Fe), lead (Pb), magnesium (Mg), manganese (Mn), nickel (Ni), potassium (K), 

sodium (Na), vanadium (V), zinc (Zn), mercury (Hg), phosphorous (P), thallium (Tl), nitrate/nitrite (N), selenium 

(Se), as well as total organic carbon, pH level, and temperature. 
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3.2.1.2. Vegetation Monitoring  

Vegetation monitoring was executed in July 2018, satisfying meander survey requirements. See 3.1.1.3. 

“Vegetation Monitoring”. 

3.3. Overall Summary of Field Findings 

 

3.3.1. Field Findings in the Study Area 

The Riverbend I site was visited by Buffalo Niagara Waterkeeper field staff during the months of June, July, and 

August 2018 in order to conduct walkthrough monitoring, soil sampling, and vegetation meander surveying.  

The site is a mixture of open upland meadow, shoreline and riparian slopes, and several planting island berms. 

During the summer months, the trend of vegetation vigor in the open space was positive, indicating rapid 

growth in various species including mugwort (Artemisia vulgaris), Canada goldenrod (Solidago canadensis), 

mullein (Verbascum thapsus), knapweed (Centaurea maculosa), burdock (Arctium minus), and Canada thistle 

(Cirsium arvense). Invasive species on the Riverbend I site exhibited high vigor. The trend of vegetation vigor in 

the planting berm was also positive, with rapid growth observed in both native and invasive species such as wild 

bergamot (Monarda fistulosa), Canada goldenrod (Solidago canadensis), mugwort (Artemisia vulgaris), Eastern 

ninebark (Physocarpus opulifolius), knapweed (Centaurea maculosa), burdock (Arctium minus), black alder 

(Alnus glutinosa), blue vervain (Verbena hastate), chamomile (Chamaemelum nobile), and tall boneset 

(Eupatorium altissimum). 

The PCMP soil samples collected at Riverbend I sent to Agro One labs for agricultural analysis indicated high 

levels of Phosphorous (P), Potassium (K), Calcium (Ca), and Magnesium (Mg) with Calcium and Potassium being 

consistently high throughout the site. The average pH level of the soil sampling locations was 6.8. 

The QAPP soil samples collected at Riverbend I and sent to Test America labs for analysis indicated high levels of 

Aluminum (Al), Calcium (Ca), Iron (Fe), Magnesium (Mg), Potassium (K), and Total Organic Carbon. The average 

pH level of the soil sampling locations was 7.1. 

Soil conditions were generally mesic (dry) throughout habitat zones, likely due to particularly high temperatures 

and lack of rain during the summer of 2018, and low levels of shade currently present on the remediation site.  

Wildlife observations were recorded during monthly walkthrough monitoring procedures. On the Riverbend I 

site, the following species were observed at the highest frequency during walkthrough and avian monitoring: 

deer (infant, juvenile, and adult), Canada geese, blue heron, and ducks. Other species observed included mice, 

ringed‐billed gulls, and gold finches.  In addition to visual observation of species presence, signs such as heavily 

browsed woody plants, scat, and holes were noted throughout the site.  

The structures monitored on Riverbend I included tree tubes and fencing on the eastern planting berm as a form 

of deer exclosure. The tree tubes are in sturdy condition and may soon require removal. One tree tube in 

particular is currently ready for removal. The fencing around the planting berm is overgrown and in portions of 

it, down due to deer activity.  

 

3.3.2. Successes 

 

Approximately 2,800 linear feet of shoreline were restored to natural habitat, native vegetation was established 

and invasive species removed. Over six acres of animal habitat including riparian, grassland, and upland forest 

habitat were established on the site. Two years of avian monitoring, vegetation surveys, walkthrough 

monitoring, and soil monitoring were completed. 
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Buffalo River restoration continues in Western New York; this site has served as a pilot for future projects 

including the restoration of the Toe of Katherine Street Peninsula, Buffalo Motor Generator Corporation, Ohio 

Street Boat Launch, and many others. Lessons learned on this restoration project have informed restoration 

techniques along the Buffalo River and elsewhere. 

 

3.3.3. Future Site Management 

 

Invasive species are present throughout the site, predominantly in the shoreline and riparian slope of the 

project area. While knotweed does not currently dominate the site, other species including Canada goldenrod 

(Solidago canadensis), mugwort (Artemisia vulgaris), and burdock (Arctium minus), account for 38% of the 

observed plant species in the Meadow area, 50% in Meadow B, 53% in the Riparian area, 80% in Riparian B, 16% 

in the Shoreline area, 15% in Shoreline B, 25% in the Upland area, and 45% in Upland B. 

 

Deer foraging on the unprotected slope and meadow of the project site will likely continue, as will the spread of 

invasive plants facilitating by deer migration in up and down the Buffalo River. Beaver foraging significantly 

affected the success of tree plantings on the site. The installation of tree tubes appears to have prevented any 

further damage via deer, beaver, or other animal activity. 

Ideally, continued monitoring of the project site will allow us to track the progression of the site’s restoration 

and determine whether invasive species continue to spread unhindered on site. 

Follow up invasive plant species removals and native plantings conducted by volunteer groups such as 

Waterkeeper’s Restore Corps as well periodic herbicide spraying targeted to the most prevalent invasives could 

allow the site to continue its path toward a more natural state. 

 

 

4. References 

 

Documents referred to in this report can be found in the appendices.     
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Riverbend I Vegetation Meander - Meadow

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Switchgrass Panicum virgatum 5 Native Yes No Open 

Tall Fescue Festuca arundinacea 5 Non-native Yes No Open 

Virginia wildrye Elymus virginicus 1 Native No No Open 

Burdock Arctium 15 Non-native Yes Yes Open 

Curly Dock Rumex crispus 1 Non-native No Yes Open 

Birdsfoot Trefoil Lotus corniculatus 3 Non-native No Yes Open 

Canada Goldenrod Solidago canadensis 20 Native Yes No Open 

Knotweed Fallopia japonica 1 Non-native No Yes Open 

White Oak Quercus alba 3 Native No No Open 

Crown Vetch Securigera varia <1 Non-native No Yes Open 

Knapweed Centaurea stoebe 1 Non-native No Yes Open 

Canada Thistle Cirsium arvense 5 Non-native Yes Yes Open 

Unindentified N/A <1 N/A No No Open 

Grass leaved goldenrod Euthamia graminifolia 1 Native No No Open 

Wood Sorrel Oxalis spp. 1 Native No No Open 

Ragweed Ambrosia artemisiifolia <1 Native No No Open 

Bergamot Monarda fistulosa 1 Native No No Open 

Allegheny Blackberry Rubus allegheniensis 1 Native No No Open 

Oxeye Sunflower Heliopsis helianthoides 1 Native No No Open 

Creeping Charlie Glechoma hederacea 3 Non-native No Yes Open 

Unindentified (oval leaves) N/A 1 N/A No No Open 

Butter and Eggs Linaria vulgaris 1 Non-native No Yes Open 

Mugwort Artemesia vulgaris 3 Non-native No Yes Open 

Swamp White Oak Quercus bicolor 1 Native No No Open 

Red Oak Quercus rubra 1 Native No No Open 

Queen Anne's Lace Daucus carota <1 Non-native No Yes Open 

Morning Glory (white) Ipomoea lacunosa 1 Native No No Open 

Grass N/A 1 N/A No No Open 

Grass N/A 3 N/A No No Open 

Stiff Marsh Bedstraw Galium Tinctorium 1 Native No No Open 

Crack Willow Salix fragilis 5 Non-native Yes Yes Open 

Sycamore Platanus occidentalis 1 Non-native No Yes Open 

Tall Boneset Ageratina altissima 5 Non-native Yes No Open 

Vervain Verbena hastata <1 Native No No Open 

Black Alder Alnus glutinosa 5 Non-native Yes Yes Open 

St. John's Wort Hypericum perforatum <1 Non-native No Yes Open 

Mallow Malva neglecta <1 Non-native No Yes Open 

Eastern Cottonwood Populus deltoides 10 Native Yes No Open 

Pepperweed Lepidium virginicum <1 Native No No Open 

Start time: 7:54 AM, Start GPS: 42.86257453, -78.8384561; End time: 8:32 AM, End GPS: 42.8624778, -78.83814036 

Table 3 – 1. Riverbend I Shoreline Habitat Restoration Project Vegetation and Habitat Assessment Data Sheet 
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Riverbend I Vegetation Meander - Meadow B 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Ninebark Physocarpus 5 Native Yes No Planting zone 

Rose Rosa spp. 3 Native No No Planting zone 

Mullein Verbascum thapsus 1 Non-native No Yes Planting zone 

Canada Goldenrod Solidago canadensis 20 Native Yes No Planting zone 

Mugwort Artemesia vulgaris 10 Non-native Yes Yes Planting zone 

Oxeye Sunflower Heliopsis helianthoides 3 Native No Yes Planting zone 

Burdock Arctium 20 Non-native Yes Yes Planting zone 

American Basswood Tilia americana 1 Native No No Planting zone 

Knapweed Centaurea stoebe 10 Non-native Yes Yes Planting zone 

Vervain Verbena hastata 3 Native No No Planting zone 

Bergamot Monarda 10 Native Yes No Planting zone 

Canada Thistle Cirsium arvense 5 Non-native Yes Yes Planting zone 

Morning Glory (white) Ipomoea lacunosa <1 Native No No Planting zone 

Unidentified N/A 3 N/A No No Planting zone 

Virginia wildrye Elymus virginicus 1 Native No No Planting zone 

Bull Thistle Cirsium vulgare 3 Non-native No Yes Planting zone 

Curly Dock Rumex crispus 1 Non-native No Yes Planting zone 

Pepperweed Lepidium virginicum <1 Native No No Planting zone 

St. John's Wort Hypericum perforatum 1 Non-native No Yes Planting zone 

Grass-leaved Goldenrod Euthamia graminifolia 3 Native No No Planting zone 

Queen Anne's Lace Daucus carota 1 Non-native No Yes Planting zone 

Black Eyed Susan Rudbeckia hirta <1 Non-native No No Planting zone 

Hackberry Celtis occidentalis 1 Native No No Planting zone 

Hawthorne Craetegus spp. 1 Non-native No No Planting zone 

Red Oak Quercus rubra 3 Native No No Planting zone 

Pin Oak Quercus palustris 1 Native No No Planting zone 

Alleghany Blackberry Rubus allegheniensis 1 Native No No Planting zone 

White Pine Pinus strobus 1 Native No No Planting zone 

Start time: 1:29 PM, Start GPS: 42.86066262, -78.83405046; End time: 1:49 PM, End GPS: 42.86113285, -78.83515039 

Riverbend I Vegetation Meander - Riparian 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Common Boneset Eupatorium perfoliatum 1 Non-native No No Open 

Bergamot Monarda 5 Native Yes No Open 

Allegheny Blackberry Rubus allegheniensis 1 Native No No Open 

Vervain Verbena hastata 1 Native No No Open 

Larch Larix 1 N/A No No Open 

Canada Goldenrod Solidago canadensis 40 Native Yes No Open 

Oxeye Daisy Leucanthemum vulgare 1 Non-native No Yes Open 

Black Alder Alnus glutinosa 1 Non-native No Yes Open 

Sycamore Platanus occidentalis 5 Native Yes No Open 

Creeping Charlie Glechoma hederacea 1 Non-native No Yes Open 

Morning Glory (white) Ipomoea lacunosa 1 Native No No Open 
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Deer tongue grass Panicum clandestinum 1 Native No No Open 

Unidentified tree N/A 1 N/A No No Open 

Tall Boneset Ageratina altissima 5 Non-native Yes Yes Open 

Stiff Marsh Bedstraw Galium Tinctorium <1 Native No No Open 

Knapweed Centaurea stoebe 3 Non-native No Yes Open 

Cinquefoil Potentilla simplex <1 Native No No Open 

Curly Dock Rumex crispus <1 Non-native No Yes Open 

Grass-leaved Goldenrod Euthamia graminifolia 5 Native Yes No Open 

Joe Pye Weed Eutrochium purpureum 1 Native No No Open 

Cow Vetch Vicia cracca <1 Non-native No Yes Open 

Oxeye Sunflower Heliopsis helianthoides 5 Native Yes No Open 

Burdock Arctium 10 Non-native Yes Yes Open 

Canada Thistle Cirsium arvense 5 Non-native Yes Yes Open 

St. John's Wort Hypericum perforatum 1 Non-native No Yes Open 

White Oak Quercus alba 1 Native No No Open 

Queen Anne's Lace Daucus carota <1 Non-native No Yes Open 

Birdsfoot Trefoil Lotus corniculatus 1 Non-native No Yes Open 

Sedge Carex spp. 1 Native No No Open 

Virginia wildrye Elymus virginicus 1 Native No No Open 

Mugwort Artemesia vulgaris 3 Non-native No Yes Open 

Black Mustard Brassica nigra <1 Non-native No Yes Open 

Crown Vetch Securigera varia <1 Non-native No Yes Open 

Daisy Fleabane Erigeron annuus <1 Native No No Open 

Start time: 10:15 AM, Start GPS: 42.86281774, -78.83888285; End time: 11:00 AM, End GPS: 42.86324, -78.84021 

Riverbend I Vegetation Meander - Riparian B 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Deer tongue grass Panicum clandestinum 3 Native No No Open 

Sedge Carex spp 3 Native No No Open 

Canada Goldenrod Solidago canadensis 30 Native Yes No Open 

Knapweed Centaurea stoebe 10 Non-native Yes Yes Open 

Canada Thistle Cirsium arvense 10 Non-native Yes Yes Open 

Burdock Arctium 30 Non-native Yes Yes Open 

Crown Vetch Securigera varia <1 Non-native No Yes Open 

Mugwort Artemesia vulgaris 20 Non-native Yes Yes Open 

Grass-leaved Goldenrod Euthamia graminifolia 1 Native No No Open 

Yarrow Achillea millefolium 1 Native No No Open 

Curly Dock Rumex crispus 1 Non-native No Yes Open 

Ragweed Ambrosia <1 N/A No No Open 

Tall Boneset Ageratina altissima 1 Non-native No Yes Open 

Grape Vitis vinifera 1 Non-native No Yes Open 

Stiff Marsh Bedstraw Galium Tinctorium 1 Native No No Open 

Oxeye Daisy Leucanthemum vulgare 1 Non-native No Yes Open 

Butter and Eggs Linaria vulgaris 1 Non-native No Yes Open 
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Queen Anne's Lace Daucus carota <1 Non-native No Yes Open 

Daisy Fleabane Erigeron annuus <1 Native No No Open 

Start time: 12:56 PM, Start GPS: 42.86080016, -78.83415683; End time: 1:05 PM, End GPS: 42.86080016, -78.83415683 

Riverbend I Vegetation Meander - Shoreline 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Motherwort Leonurus cardiaca 1 Non-native No Yes Open 

Bittersweet Solanum dulcamara 1 Non-native No Yes Open 

Knapweed Centaurea stoebe 1 Non-native No Yes Open 

Black Raspberry Rubus occidentalis 1 Native No No Open 

Honeysuckle Lonicera 3 Non-native No Yes Open 

Wild Grape Vitis vinifera 3 Non-native No Yes Open 

Canada Goldenrod Solidago canadensis 10 Native Yes No Open 

Burdock Arctium 5 Non-native Yes Yes Open 

Morning Glory (white) Ipomoea lacunosa 1 Native No No Open 

Crack Willow Salix fragilis 10 Non-native Yes Yes Open 

Oxeye Daisy Leucanthemum vulgare <1 Non-native No Yes Open 

Teasel Dipsacus <1 Non-native No Yes Open 

Pepperweed Lepidium virginicum <1 Native No No Open 

Tall Boneset Ageratina altissima 1 Non-native No No Open 

Oxeye Sunflower Heliopsis helianthoides 1 Native No No Open 

Bergamot Monarda 1 Native No No Open 

Black Alder Alnus glutinosa 3 Non-native No Yes Open 

Vervain Verbena hastata 5 Native Yes No Open 

Grass-leaved Goldenrod Euthamia graminifolia 1 Native No No Open 

Butter and Eggs Linaria vulgaris 3 Non-native No Yes Open 

Ground cover, with blue flower N/A 1 N/A No No Open 

Mugwort Artemesia vulgaris 1 Non-native No Yes Open 

Wood Sorrel Oxalis 1 Native No No Open 

Ragweed Ambrosia 1 N/A No No Open 

Box Elder Acer negundo 10 Native Yes No Open 

Canada Thistle Cirsium arvense 10 Non-native Yes Yes Open 

Knotweed Fallopia japonica 10 Non-native Yes Yes Open 

Joe Pye Weed Eutrochium purpureum 5 Native Yes No Open 

Downy wood mint Blephilia celiphia 5 Native Yes No Open 

Bindweed Convolvulus 3 Non-native No Yes Open 

Dodder Cuscuta <1 Non-native No Yes Open 

Flag, possibly yellow Iris spp. 3 Non-native No No Open 

Purple Loosestrife Lythrum salicaria <1 Non-native No Yes Open 

Jewelweed (orange spotted) Impatiens capensis <1 Native No No Open 

Poison Ivy Toxicodendron radicans 1 Native No No Open 

Norway Maple Acer platanoides <1 Non-native No Yes Open 

Start time: 9:25 AM, Start GPS: 42.86322, -78.84007; End time: 9:50 AM, End GPS: 42.86312684, -78.84161465 

Riverbend I Vegetation Meander - Shoreline B 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Crack Willow Salix fragilis 10 Non-native Yes Yes Open 
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Black Alder Alnus glutinosa 30 Non-native Yes Yes Open 

Canada Thistle Cirsium arvense 20 Non-native Yes Yes Open 

Burdock Arctium 15 Non-native Yes Yes Open 

Black Raspberry Rubus occidentalis <1 Native No No Open 

Knapweed Centaurea stoebe 5 Non-native No Yes Open 

Canada Goldenrod Solidago canadensis 20 Native Yes No Open 

Start time: 12:52 PM, Start GPS: N/A; End time: 12:55 PM, End GPS: N/A (Observed from vantage point, area unsafe) 

Riverbend I Vegetation Meander - Upland 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

White Oak Quercus alba 3 Native No No Open 

Tall fescue Festuca arundinacea 30 Non-native Yes No Open 

St. John's Wort Hypericum perforatum 1 Non-native No Yes Open 

Birdsfoot Trefoil Lotus corniculatus 3 Non-native No Yes Open 

Crown Vetch Securigera varia 1 Non-native No Yes Open 

Canada Goldenrod Solidago canadensis 10 Native Yes No Open 

Canada Thistle Cirsium arvense 5 Non-native Yes Yes Open 

Knapweed Centaurea stoebe 5 Non-native Yes Yes Open 

Curly Dock Rumex crispus 1 Non-native No Yes Open 

Virginia wildrye Elymus virganum 3 Native No Yes Open 

Burdock Arctium 5 Non-native Yes Yes Open 

Switchgrass Panicum spp. 1 Native No No Open 

Mugwort Artemesia vulgaris 10 Non-native Yes Yes Open 

Mullein Verbascum thapsus 1 Non-native No Yes Open 

Butter and Eggs Linaria vulgaris 3 Non-native No Yes Open 

American Basswood Tilia americana 1 Native No No Open 

Red Oak Quercus rubra 3 Native No No Open 

Bergamot Monarda 3 Native No No Open 

Oxeye Sunflower Heliopsis helianthoides 3 Native No No Open 

Grass-leaved Goldenrod Euthamia graminifolia 5 Native Yes No Open 

Unidentified N/A 1 N/A No No Open 

Pin Oak Quercus palustris 1 Native No No Open 

American Basswood Celtis occidentalis 1 Native No No Open 

Start time: 11:37 AM, Start GPS: 42.86253992, -78.83861151; End time: 12:33 PM, End GPS: 42.86317976, -78.84010852 

Riverbend I Vegetation Meander - Upland B 

Common Name Species Relative % Coverage NY Status Dominant Invasive Location 

Knapweed Centaurea stoebe 5 Non-native Yes Yes Planting zone 

St. John's Wort Hypericum perforatum 1 Non-native No Yes Planting zone 

Curly Dock Rumex crispus 1 Non-native No No Planting zone 

Mugwort Artemesia vulgaris 5 Non-native Yes Yes Planting zone 

Canada Goldenrod Solidago canadensis 20 Native Yes Yes Planting zone 

Burdock Arctium 20 Non-native Yes Yes Planting zone 

Oxeye Daisy Leucanthemum vulgare 1 Non-native No Yes Planting zone 

Vervain Verbena hastata 5 Native Yes No Planting zone 



16 | R i v e r b e n d  I  M o n i t o r i n g  R e p o r t ,  2 0 1 8

Borage Borago spp. 1 Non-native No No Planting zone 

Crown Vetch Securigera varia <1 Non-native No Yes Planting zone 

Butter and Eggs Linaria vulgaris <1 Non-native No Yes Planting zone 

Queen Anne's Lace Daucus carota <1 Non-native No Yes Planting zone 

Wood Nettle Laportea canadensis <1 Native No No Planting zone 

White Clover Trifolium repens 1 Non-native No Yes Planting zone 

Yarrow Achillea millefolium 1 Native No No Planting zone 

Bergamot Monarda 3 Native No No Planting zone 

Canada Thistle Cirsium arvense 10 Non-native Yes Yes Planting zone 

Smartweed Polygonum 1 Non-native No Yes Planting zone 

Birdsfoot Trefoil Lotus corniculatus 1 Non-native No Yes Planting zone 

Chamomile Matricaria chamomilla 5 Non-native Yes Yes Planting zone 

Morning Glory (white) Ipomoea lacunosa 1 Native No No Planting zone 

Grass-leaved Goldenrod Euthamia graminifolia 5 Native Yes No Planting zone 

Black Mustard Brassica nigra 1 Non-native No Yes Planting zone 

Downy wood mint Blephilia ciliate <1 Native No No Planting zone 

Daisy Fleabane Erigeron annuus <1 Native No No Planting zone 

Tall Boneset Ageratina altissima 5 Non-native Yes Yes Planting zone 

Oxeye Sunflower Heliopsis helianthoides 1 Native No No Planting zone 

Bull Thistle Cirsium vulgare 5 Non-native Yes Yes Planting zone 

Start time: 1:10 PM, Start GPS: 42.86055736, -78.83367425; End time: 1:20 PM, End GPS: 42.86073435, -78.83398455 
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Figure 2 – 1. Riverbend I Soil Subsample GPS Locations, July 

Figure 2 – 2. Riverbend I Vegetation Meander Surveying GPS Start/End 

Locations
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Figure 2 – 3. Riverbend I Soil Subsample GPS Locations, August 
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APPENDIX A. ACCESS AGREEMENTS 
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APPENDIX B. QAPP 
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RiverBend Shoreline Restoration Design Buffalo, NY Quality Assurance Project Plan, 2012 

-Attached as a separate document- 
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RiverBend Shoreline Restoration Design Buffalo, NY Quality Assurance Project Plan, 2012 

-Attached as a separate document- 
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APPENDIX C. AVIAN MONITORING REPORT 
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Riverbend Avian Monitoring Summary 

Monthly Bird Surveys were conducted from May 2017 to August 2018.  During those surveys, 64 species were observed, 

with 26 of those species confirmed to be nesting in the site.   

Species Frequency Site Use Breeding Status 
Canada Goose C Year-round Confirmed 

Wood Duck R Migratory 

Gadwall R Migratory 

Mallard C Year-round Confirmed 

Redhead R Migratory 

Bufflehead R Migratory 

Common Merganser U Year-round 

Red-breasted Merganser R Migratory 

Rock Pigeon U Year-round 

Mourning Dove U Year-round 

Chimney Swift R Summer 

Killdeer U Summer Suspected 

Spotted Sandpiper U Summer Confirmed 

Greater Yellowlegs R Migratory 

Ring-billed Gull C Year-round 

Herring Gull C Winter 

Caspian Tern U Summer 

Double-crested Cormorant U Summer 

Great Blue Heron U Year-round 

Green Heron R Summer 

Osprey R Summer 

Bald Eagle U Winter 

Red-tailed Hawk R Winter 

Belted Kingfisher R Summer 

Downy Woodpecker U Summer Suspected 

Northern Flicker R Summer 

American Kestrel R Summer 

Peregrine Falcon U Year-round 

Willow Flycatcher U Summer Confirmed 

Eastern Kingbird C Summer Confirmed 

Warbling Vireo U Summer Suspected 

American Crow C Year-round Confirmed 

Northern Rough-winged Swallow U Summer Suspected 

Tree Swallow C Summer Confirmed 
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Bank Swallow C Summer Confirmed 

Barn Swallow C Summer 

Species Frequency Site Use Breeding Status 
Tufted Titmouse R Summer 

House Wren R Summer 

Carolina Wren R Summer 

American Robin C Summer Confirmed 

Gray Catbird U Summer Confirmed 

Northern Mockingbird U Summer Suspected 

European Starling C Year-round Confirmed 

House Finch R Summer 

American Goldfinch C Year-round Confirmed 

Snow Bunting R Winter 

Field Sparrow U Summer Suspected 

American Tree Sparrow R Migratory 

Dark-eyed Junco U Winter 

White-Crowned Sparrow R Migratory 

White-throated Sparrow U Migratory 

Savannah Sparrow C Summer Confirmed 

Song Sparrow C Year-round Confirmed 

Bobolink R Migratory 

Baltimore Oriole U Summer Confirmed 

Red-winged Blackbird C Summer Confirmed 

Brown-headed Cowbird R Summer Confirmed 

Common Grackle C Summer Confirmed 

Nashville Warbler R Migratory 

Yellow Warbler C Summer Confirmed 

Palm Warbler R Migratory 

Yellow-rumped Warbler R Migratory 

Northern Cardinal U Summer 

Indigo Bunting R Summer Suspected 

Frequency:  

Common – Seen on most visits during species period of expected site use 

Uncommon – Seen between one and half of visits during species period of expected site use 

Rare – Seen only during one site visit 

Site Use: 

Summer – Seen during nesting season (May to July) 
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Migratory – Seen using site as migratory stop-over habitat 

Winter – Seen using site for winter habitat 

Breeding Status: 

Confirmed – Nesting activity, fledglings, and territorial activity observed 

Suspected – Territorial activity observed without nesting activity observed 

Noteworthy Observations: 

Waterfowl and Gulls – While Canada Geese and Mallards were observed nesting in or along the shore of the site, most 

waterfowl were only seen on the river itself.   Gulls were mostly observed flying over the site.   

Tree Swallows – The 14 nest boxes along the Buffalo River in the site were surveyed during the June 7th 2018 site visit.  

Each box was occupied by Tree Swallows with either eggs or chicks.  Tree Swallows rely on natural or man-made cavities 

in open habitat near water.   Their diet consists of flying insects caught on the wing.  Other swallow species were 

regularly seen foraging for insects over the site.  

Bank Swallows – A Bank Swallow nesting colony was observed in the Spring of 2017 and 2018.  The Bank Swallows 

burrowed into the sand piles left behind by the construction company.  The site manager agreed to leave the piles 

untouched while they were nesting during the construction.   

American Goldfinches – Several pairs of Goldfinches were observed in the site during late Summer when many of the 

wildflowers had gone to seed. 

Peregrine Falcons – An unbanded Peregrine Falcon was observed on several occasions near the lift bridge on South Park 

Avenue.  It is suspected that there is a nest in the area, and during two site visits the falcon was seen actively hunting in 

the site.   

Recommendations: 

Recording Data – Future Avian Monitoring projects done by Buffalo-Niagara Waterkeeper should use the eBird (either 

the website or the mobile app) instead of physical data sheets.  eBird Checklists can be made in the field and are easily 

shared by email or by eBird itself.   

Monitoring Period – The site visits in the winter months produced very little data.  If future avian monitoring is done at 

the Riverbend Site, Buffalo-Niagara Waterkeeper could consider extra monitoring sessions during the summer in place 

of sessions from December to March.  

Monitoring Procedure – Adding a “mobbing recording playback” element to each survey could yield more data on birds 

that would respond to mobbing calls, such as Chickadees and Warblers.    
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APPENDIX D. RIVERBEND I NATIVE COMMUNITIES 
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APPENDIX E. SOIL SAMPLING TEST RESULTS & FIELD NOTES 
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APPENDIX F. RB I WALK-THROUGH MONITORING INSPECTION FORMS 
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APPENDIX G. AERIAL PHOTOGRAPHS (EAGLEHAWK) 
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