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1 Introduction

The Niagara River lies between New York State, United States and Ontario, Canada. The river flows from
Lake Erie in the south to Lake Ontario in the north. Grand Island lies within the Niagara River, approximately
five miles south of Niagara Falls and five miles north of Black Rock Canal in the City of Buffalo, New York.
The West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration project focuses on
three sites on the west shoreline of Grand Island, within the west channel of the Niagara River. The sites are
owned and actively managed by the New York State Office of Parks, Recreation, and Historical Preservation
(NYSOPRHP). The project goal for all three sites is to restore shoreline function and habitat by reducing
bank erosion and sediment wash into the river. Ancillary benefits of the project will introduce native plants
to benefit migratory birds and structures for spawning fish in the river.

This opportunity for habitat restoration was identified during a state-specific habitat restoration workshop
series developed by National Oceanic and Atmospheric Administration (NOAA), the Coastal States
Organization (CSO), and all eight Great Lakes Coastal Management Programs and designed to complement
ongoing work under the Great Lakes Restoration Initiative (GLRI) nearshore framework. During state-
specific workshops hosted in 2019 and 2020, local experts and partners worked together to identify and
numerically rank habitat restoration projects that align with the restoration goals identified by the GLRI
Focus Area 4—Species and Habitat in the GLRI Action Plan IIl (USEPA, 2019). The workshop series identified
a list of 31 prioritized coastal and nearshore habitat restoration projects across the eight Great Lakes states.
From that list, state partners, NOAA, and CSO identified a subset of projects that were deemed ready to
proceed with engineering and design. With the workshop series' completion, NOAA, CSO, and state and
local partners worked together to identify opportunities along the Niagara River that would work towards
providing streambank stabilization and habitat restoration.

The following report includes 60% design for shoreline habitat enhancement, existing near shore habitat
improvement and restoration along the west side of Grand Island NY and the Niagara River. This report also
contains a regulatory review and a project plan that addresses pre- and post-construction monitoring,
maintenance, and public outreach.
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2 Background

2.1 Site Overview and Project Motivation

The west channel of the Niagara River lies between Grand Island NY and Ontario Canada. Along the
western shoreline of Grand Island, riverbank erosion is occurring due to significant river flows along with
waves created naturally and by boater recreation in the area. The shoreline erosion has been problematic
in the loss of aquatic and shoreline habitats. The erosion is also threatening infrastructure on the island. A
few possible reasons for the existing erosion are over mowing, high waves produced from recreational
boating, and overgrowth of vegetation shading the herbaceous land cover. The project was developed to
stabilize the shoreline and improve habitat at three sites along the west side of Grand Island. The three
sites have been identified as No. 83, No. 85/86, and No. 91. See Figure 1 for project site locations. In all,
the three sites account for a proposed restoration of 3200°. Restoration of both near shore and shoreline
habitat would reduce erosion and sediment wash into the river while introducing native plants and
spawning structures for fish and other wildlife. Migratory birds will benefit from the more productive and
robust habitat for small fish.

Project objectives to meet the workshop goal include:

e Proposed bioengineering solutions along the west side of Grand Island to provide bank stabilization
and ancillary benefits to fish and wildlife

To achieve the project goals, 60% designs detail techniques to stabilize the shoreline, reduce sedimentation
into the Niagara River, protect critical infrastructure, and provide habitat for fish and wildlife. Target fish
and wildlife species include muskellunge, larval fish, and herps.
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Figure 1. Niagara River Shoreline Sitemap
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2.2 Existing Conditions

2.2.1 Background Data

The three separate project sites are located along the west side of Grand Island, on the west channel of the
Niagara River. West River Shoreline Trail, a popular walking and bicycle trail runs along the top of the
riverbank along the entire western side of the island. The existing site is heavily vegetated with shrubs and
small trees, which shade out the smaller herbaceous vegetation leaving opportunities for erosion. The area
is also populated by local landowners that are heavily invested in maintaining the viewshed and are not
interested in large tree canopies.

The three sites were chosen as the riverbanks have been impacted by erosion and have been showing signs
of slope instability. Existing mapping has shown submerged aquatic vegetation (SAV) in the area of all three
sites. Visual inspection of the areas prior to design was completed showing the SAVs to be much more
spares than mapping suggests. A new SAV survey will be necessary in the next phase of design.

Site No 83 consists of approximately 1200 ft of shoreline with a steep, vegetated slope up to a grassy area
near the trail. Rip rap lines the shoreline at the water's edge, but it appears it may be undersized and has
allowed for the degradation of the shoreline.

Figure 2. Photo of undersized rip rap, Site 83

Site No 85/86 has approximately 1400ft of shoreline, also with a steep vegetated slope with no rip rap toe
protection. The riverbanks are showing signs of erosion and slope instability.

@ Page | 7
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Figure 3. Photo of slope failure along the shoreline, Site 85/86

Site No 91 has approximately 600ft of shoreline, also with a steep vegetated slope. Site No 91 has
intermittent rip rap along the toe of the slope. Failure of the rip rap is likely due to the lack of interlocking
properties of the stone.

Figure 4. Photo of rip rap along shoreline, Site 91

@ Page | 8
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2.3 Land Research

We would like to respectfully acknowledge the Seneca People who have stewarded this land for
generations.

The Seneca are also known as the "Keeper of the Western Door," for the Seneca are the westernmost of
the Six Nations of the Iroquois League. The Seneca People relied heavily on agriculture for food, growing
the Three Sisters: corn, beans, and squash, which were known as Deohako,(pronounced: Jo- hay- ko) "the
life supporters." In addition to raising crops, the early Seneca were also subsistence hunters and fishers.

Notes from the land history research are provided in Appendix C.
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3 Analysis

GZA conducted a geotechnical site investigation. They identified mostly silty clay soils, and their preliminary

design level analysis recommended slopes of not greater than 3H:1V. Their full geotechnical report is
available in Appendix A.

GZA prepared a hydraulics report for this reach of the river. The full report is available in Appendix B. The
major findings are as follows:

1. The long-term average water levels were estimated using available gage data, and the results are
provided in Table 1.

Table 1 Long-term average water levels

Site Average (ft NAVD88)
83 565.35

85/86 565.0
91 563.0

Notes: ft NAVD88 = feet(ft), North American Vertical Datum of 1988.

2. Boat waves are likely the controlling wave condition, and the peak wave height is about 3 ft, with
typical wave heights closer to 2.1 ft.

3. Nosignificant ice jams or ice accumulations along the shoreline are anticipated.
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4 Engineering and Design

This section is a basis of design that will discuss the design criteria, design development, a summary of work
to be completed in future design phases, and an opinion of construction costs. Plan sheets are available in
Attachment A.

4.1 Design Criteria

The project objectives for meeting the restoration goal of restoring 300 acres of degraded habitat in this
region of New York are:

e Stabilize eroding bank using bioengineering practices;

e Provide erosion protection with nearshore rock reefs to provide energy dissipation and create
habitat for spawning and refuge targeting key aquatic species;

e Introduce native plants to benefit migratory birds;
e Consider climate change and water level fluctuations

Project partners also suggested the following potential reference conditions:

Buckhorn Island State Park

East River Marsh

Beaver Island

Strawberry Island

4.2 Preferred Design Alternatives

Plan sheets included with this Basis of Design report depict an overview layout of the preferred design
alternatives to be utilized at each of the three sites. Site conditions will dictate the extent each practice is
implemented.

GZA's geotechnical analysis found that preliminary designs should target a 3H:1V side slope when grading
back eroded bank to provide a stable slope condition. We propose each site be graded at this maximum
3H:1V side slope for all terrestrial work. Using the maximum slope reduces the amount of disturbed area
and earthwork necessary for completion of the project. A native seed mix should be used to establish
vegetated cover and where possible, plant trees at the top of slope to provide ample understory cover and
habitat for migratory birds. A list of native plants has been added to the plans for review. These will be
updated as we receive additional information from sources such as the Seneca Nation and NYSOPRHP’s
biologist and landscape architect. Mowing delineators, such as signage and no-mow rocks, are to be
incorporated into the plans.

Instream preferred design alternatives are detailed in the following sections. A typical cross section that
implements the preferred design alternatives is shown in Figure 5.
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Figure 5. Typical cross section of the proposed site condition implementing various preferred design alternatives.

4.2.1 Rock Reef w/Rootwad (nearshore habitat protection)

A major design element across all three sites and as part of the preferred design is using nearshore rock
reef structures (Figure 6), borrowed from a similar pilot approach that was successful in lllinois Beach State
Park employing the use of rubble ridges. The function of these structures is two-fold. First, to provide
protection against wave driven shoreline erosion by acting as energy dissipators: Setting the crest elevation
of these structures will be important to maximize their protection. A wind/wave hydrodynamic model can
be used to inform this elevation. And second, the rocks augmented with sand provide both habitat and
desirable spawning substrate for key aquatic species such as crayfish, muskellunge, and various panfish.

Another feature of this design includes rootwads. Rootwads are tree trunks with the root ball still intact and
are generally harvested onsite, either from slopes that are being regraded or from recently felled trees.
They can also be sourced off-site, preferably from other active construction projects that involve tree
clearing. The submerged root ball mass provides both additional energy dissipation from waves and river
flows and provides unique habitat/refuge for aquatic species. The rootwad will be oriented towards shore
and mostly submerged to extend the lifespan of the wood. A portion may protrude from the water during

periods of low water levels.

TOP OF ROCK REEF ELEVATION
SITE 83: 567.35"

SITE 85+86; 667.0°

SITE 91: 565.0'

TREE ANCHORS
1. ONE SET OF CABLE/ANCHORS A MINIMUM OF 2* FROM THE \
ROOTWAD AND ONE SET A MINIMUM OF 2 FROM THE END
OF THE TRUNK UNDERNEATH THE ROCK REEF.
2. SEE CABLED LOG DETAILS FOR INSTALLATION
INFORMATION N

LONG TERM YEARLY AVERAGE WATER LEVEL
SITE 83: 56535’

SITES 85486: 565.0'
\ 1 2HAV SLOPE SITE 91: 563.00

X
.,‘/7_ \{, \_

[ EXCAVATE AREA OF ROOTWAD AS NECESSARY TO -
| ACCOMMODATE SIZE SO THAT TREE LIES FLAT ON
SEDIMENT. \

——————— N

A EXISTING RIVER BOTTOM

1/3 OUT OF REEF 2/3 UNDER REEF

NOT TO SCALE

DETAIL 4: ROCK REEF WITH ROOT WADS - PROFILE VIEW (TYP)
1"=4

Figure 6. Typical schematic of a rock reef structure with rootwad.
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On the protected side of the rock reef structure, calmer waters are expected, and the design can
incorporate additional elements in these areas. Two possible options we propose are:

- Aquatic Vegetation

- Sand Spawning Beds

4.2.2 Aquatic Vegetation

Aguatic vegetation can be emergent and submerged. We propose a mix of species to improve flora
diversity leading to a healthy ecosystem. Emergent vegetation is proposed on the rock reef structures,
which will serve dual function of 1) stabilizing the side slope and helping to trap sediments and 2) providing
habitat. Emergent species such as hardstem bulrush, wild rice, and water smartweed are options for the
site, while submerged species could include American eelgrass and long-leaf pondweed. Submerged
aquatic vegetation is a vital habitat element for the target fish species of this project for both spawning and
refuge during early development. A complete list of emergent and submerged vegetation species for both
rock reefs and vegetated rip rap are provided in the plans with this Basis of Design report.

Several reference sites with rock reefs have been addressed in the prior workshops. A previous project at
East River Marsh utilized rock reef structures with crests above water. The reefs have been overtaken by
the invasive black alder; the reefs were not planted at the time of construction. The rock reefs at both
Strawberry and Frog Islands were constructed well above expected water surface elevations, but have been
planted; to date, native species on the reef structures are dominant. To inhibit the spread of invasives, the
rock reef elevations have been raised two feet above the long term average water surface elevation and
will be planted with live stakes. Live stakes are typically used as a toe stabilization practice in river systems
as dense root growth helps to lock the substrate material together. Live stakes can establish a population of
preferred species and provide habitat for migratory birds. Once planted, live stakes need very little
maintenance. Stakes may produce leaves during the first growing season, but a lack of leaves does not
necessarily indicate mortality. Gently tugging on the stakes will help determine if there has been root
development. If two or three growing seasons pass without signs of growth, new stakes can be planted to
replace stakes that did not survive. Based on previous experience, a 50% mortality rate can be expected for
the first round of live staking. The mortality rate is not necessarily based on site conditions, as the quality
of the live stake prior to planting is unknown.

\ )[ Page | 13
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2.5 BUD SCARS SHALL
BE ABOVE THE GROUND

PLANT 65-70% OF STAKE
LENGTH INTC THE GROUND

LIVE STAKES
NOT TO SCALE

Figure 7. Live stake detail.

4.2.3 Spawning Beds

Spawning beds can be included on the inside curve of the reef structures. The target species for these beds
is muskellunge due to limited known spawning grounds in the area. While muskellunge spawning sites have
been relatively well studied, the construction of a muskellunge spawning reef in this area should be
considered experimental.

Overall, muskellunge favor spawning at sites with sandy or organic substrate, with little to no submerged or
emergent aquatic vegetation (Nohner & Diana, 2015; Dombeck, 1979). Spawning sites are often adjacent to
riparian woody wetlands, if present in the system, and have moderate slopes, small flats, and concave
shorelines (Nohner & Diana, 2015).

Muskellunge have also been known to spawn over a soft calcareous substrate, with Chara spp. as the
dominant vegetation (Strand 1986).

Per conversations with the Wisconsin DNR muskellunge hatchery and stocking team, it is also believed that
muskellunge prefer to spawn in shaded areas, and egg mortality due to oxygen deprivation and mold is a
common risk. Given this, orienting portions of the reef perpendicular to the flow may help egg survival. The
theory is that river flows can push though the reef and up though the spawning beds, thereby aerating the
eggs. Planting woody live stakes along the ridge of the breakwaters may also provide some shade and
attract spawning muskellunge.
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ROCK REEF WITH SAND SPAWNING
BED, ROOT WADS, AND PLANTINGS,
SEE DETAIL 2

(260)

(555)

AREA A | AREA B—f=—5.0"
SOIL MIXTURE TO CONTAIN: =
35% SOIL, 25% SAND, 40% SMALL STONE ’_\ SH-1V SLOPE TOP OF CREST = 567"

YEARLY
_-___________{_ == OU:_ % 20 ‘Mm_é‘,"“

7541V SLOPE =E=EES COCONUT FIBER SUBSTRATE

NYSDOT MEDIUM STONE 1.5H:1V SLOPE

BB el i@ —u——

6" MINIMUM SAND BED WITH 2° - 10° STONE 1.6H:1V SLOPE 4" MINUS STONE NYSDOT HEAVY STONE
COBBLES

SECTION B-B": ROCK REEF WITH SAND SPAWNING BED AND PLANTINGS DETAIL
SCALE: 1" =5

Figure 8. Concept layout of a rock reef structure with a spawning sand bed on the protected side.

4.2.4 Submerged Woody Clusters (habitat features)

Submerged woody clusters offer excellent refuge for aquatic species and are an extremely affordable
solution to creating aquatic habitat. The type of submerged habitat feature to consider is the log triangle
fish crib configuration (Figure 9).

e The wood should be from suitable hardwood species.
e The log triangle design may need to be altered to a single row.

e Ballast will be provided by limestone anchor blocks, as depicted in Figure 9.

‘ j’ Page | 15



West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

TWO LIMESTONE ANCHOR BLOCKS WITH HT4
CHAIN DOUBLE WRAPPED ARQUND TREE
TRUNK PLACED AT A MINIMUM OF 2' FROM
END OF TREE / ROOTWAD

35'- 40

LIMESTONE ANCHOR BLOCKS BURIED 2' INTO
RIVER BOTTOM

DETAIL 5: ANCHORED TREES - PLAN VIEW (TYP)
SCALE: 1" = 10"

HT4 CHAIN DOUBLE SITE 83: 565.35"
WRAPPED AROUND TREE / SITES 85+86: 565.0'

VaE Sy
\‘ /Z// //

- - = Yy — - \ - - - =

/ EXCAVATE AREA OF ROOTWAD AS NECESSARY TO
2'%4'x2' LIMESTONE ANCHOR BLOCKS BURIED 2* r ACCOMMODATE SIZE SO THAT TREE RESTS ON

LONG TERM YEARLY AVERAGE WATER LEVEL ‘

INTO RIVER BOTTOM. TREE TRUNK RESTS ON CONCRETE BLOCKS
RIVER BOTTOM

DETAIL 5: ANCHORED TREES - CROSS-SECTION VIEW (TYP)
SCALE: 1" = 10'

Figure 9. Example log triangle detail.

4.2.5 Vegetated Rip Rap

Vegetated rip rap will be incorporated at each site. Individual stones from the existing rip rap toe
protection will be pulled at various locations. A biodegradable sock can then be installed into the void and
filled with compost or other approved material for planting either emergent or riparian vegetation,
depending on the elevation relative to the Long Term Yearly Average Water Level and shown in Figure 11.
Over time, the root system provides structure to the rip rap, offering toe protection with a softened
shoreline feel. See plan set drawing #3 for a list of plant A and B species.
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AREA B PLANTINGS

AREA A PLANTINGS

LONG TERM YEARLY AVERAGE WATER LEVEL
SITE 83: 565.35'

SITES 85+86: 565.0'
BICDE GRADABLE SOCK INSTALLATION SITE 91: 563.0°
1. EXISTING RIPRAP SIZES AND VOIDS VARY. t
2. CONTRACTOR TO REGRADE RIPRAP TO 12" - 18"
ALLOW A SOCK INSTALLATION DEPTH OF 12" - 18"
WITH A DIAMETER OF 12"
3. USE BIODEGRADABLE COTTON FIBER SOCK t
MATERIAL WITH LEAF WASTE COMPOST OR e s s e s e o e —
ENGINEER APPROVED EQUAL 6"-12"
4. AREA A AND B PLANTINGS INSTALLED IN
BIODEGRADABLE SOCK, 18" OC.

12" x (12"-18") BIODEGRADABLE SOCKS, FIT TO
EXCAVATED HOLE

EXISTING RIPRAP | ARMOR STONE

DETAIL 7: VEGETATED RIPRAP - CROSS SECTION (TYP)
SCALE: 1"=2'

Figure 10. Example of vegetated rip rap detail

Sandy Shoreline Habitat with Cabled Logs

A sandy shoreline was added to site 83. The fill will be placed above the long-term average water surface
elevation. Cabled log and woody debris will be added to the structure to enhance turtle habitat. See Figure
11.
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U FNENLIVE 100% DF URMARKED
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3 MRILE ) PLANTING 20N
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COM LOG IRETALLED AT 537.5'

EXSTING MIPFAR | ARVWOR STONE

16" - 2 CASLED LOGE AN D
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ST 61 51T
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4 =

1 4 ——f
-‘- - ) - - . =
EXISTING RWVER BOTTOM

BEE CABUED LOG DETAIL FOR ARCHORING
4 FOFAT IO

DETAIL 6: SHORELINE HABITAT - CROSS SECTION (TYP)

SCALE: 1"=5

/

- " [FEEA C PLARTHG 20hE -

Er T

TH1¥ BLOPE WITH RYEDOT
MECILIW BTOME

15 - AT CASLES LGS WITH WARFING SZED WODDY DEBRS AND
SCATTERDD " . 127 CAMETEI STCHE STAGEERED 'W1TH 10

DETAIL 6;: SHORELINE HABITAT - PLAN VIEW (TYP)

SCALE: 1" = 100

Figure 11. Example of Sandy Shoreline Habitat.
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In conversations with the Seneca Nation, they identified native plant species that provide not only habitat

diversity but are also highly valued by the people of the Seneca Nation as food, medicine, and cultural

resources (Table 2). During the review of the provided list, it was determined that several of the larger

plants and trees may block views of the river and provide excess shading hindering the growth of the

proposed native plantings. Of the plants in this list, the site appropriate ones have been added to the

planting plan (See Attachment A).

Table 2. Seneca Nation Culturally Valued Plant List

Seneca Name Common Name Latin Name Usage
Deyagony’ Ta:s Choke Cherry Prunus Virginiana Treat consumption, blood purifier, antidiarrheal,
antihemorrhagic,
Osehda’ Red Osier Cornus sericea Analgesic, cold remedy, pulmonary aid, eye
Dogwood medicine, Treat consumption
Gahno’ Ga!’ Cottonwood Populus deltoides Anthelmintic, cold remedy, veterinary aid for
horses
Jitgwa:e!’ Wrinkle leaf Solidago rugosa Liver aid, heart medicine, used to treat dizziness,
Niyaweodeh goldenrod weakness and sunstroke
She’dewaweode’ Spotted Joe-pye | Eupatorium Antidiarrheal, Gastrointestinal aid, Venereal aid,
weed maculatum Tuberculosis remedy
Otgo da’ American Elder Sambucus Analgesic, Dermatological aid, Laxative, Pediatric
berry canadensis aid, Febrifuge (berries used for fever)
Osdisda:ne’ Eastern Bottle Elymus hystrix Kidney aid compound, Ceremonial medicine
Brush used to treat seed corn
Oeohgwa’ Sweet Flag Acorus americana Cold remedy, Anthelmintic, Gastrointestinal aid,
Toothache remedy, Heart medicine
O’eohdo:t Broad Leaf Typha latifolia Dermatological aid, orthopedic aid, Burn
Cattail dressing, Venereal aid, food source
Watercress Rorippa nasturtium- | Analgesic, Liver aid, food source, belly aches
aquaticum
Broadleaf Sagittoria latifolia Antirheumatic, Dermatological aid, Laxative,
arrowhead used as fertilizer to start corn
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Seneca Name Common Name Latin Name

American white- | Nymphaea odorata | Cough medicine, toothache remedy, food source

water lily
Northern Myriophyllum Blood medicine, emetic, Pediatric aid
watermilfoil sibiricum

4.3 Alternatives Analysis

Multiple alternatives have been identified for this project. Each alternative will be identified below, and for
each, we will provide the following:

e Description
e Benefit
e Limitation

e Reason to exclude
4.3.1 Do Nothing Alternative

4.3.1.a Description

The do-nothing alternative must always be considered and is the baseline condition against which all other
alternatives are evaluated.

4.3.1.b Benefit

There are relatively limited benefits of this alternative beyond cost savings; however, even cost savings
should be considered a limited benefit.

4.3.1.c Limitation

This alternative would allow the existing shoreline erosion and spawning habitat to continue to degrade.

4.3.1.d Reason to exclude

During the previous site selection project, this site was already identified as a priority for restoration.
4.3.2 Grading Alternative

4.3.2.a Description

This alternative would involve grading back the slope to create a more gradual swash and wave runup
zones.

0 Page | 20



West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

4.3.2.b Benefit

This alternative would produce a longer wave dissipation zone in which vegetation and shoreline/beach
materials can attenuate wave energy.

4.3.2.c Limitation

There is limited space between the existing trail and the shoreline. This alternative requires additional land
disturbance and earthwork that will need to be removed from the sites.

4.3.2.d Reason to exclude

Space limitations. Additional land disturbance will require the removal of earth and vegetation that is
currently helping the stabilization of the existing shoreline.

4.3.3 Concrete Wave Attenuation Structures Alternative

4.3.3.a Description

There are several proprietary concrete wave attenuation systems which have been proven effective at
dampening wave energy and protecting shorelines. An example of such a system is provided in Error!
Reference source not found..

— .

Figure 12. Concrete ring wave attenuation system (Image from Wayfarer Environmental Technologies
4.3.3.b Benefit

These systems have a long history of success in other river systems. While obstructive, they do not
completely cover the bed materials as riprap would. The ring shape provided a protected bed that still
allows vegetation to grow up through the rings. The use of pervious concrete also mimics a gradual bed and
increases oxygen transport.

‘ j’ Page | 21



West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

4.3.3.c Limitation

These types of products typically have an unnatural aesthetic. The placement of concrete fill is a regulatory
challenge. They can colonize zebra mussels.

4.3.3.d Reason to exclude

At this site, rock reefs can yield similar benefits with fewer challenges.

4.4 Remaining Scope of Work to Complete Design and Permitting
e Additional detailed hydrodynamic modelling analysis to confirm the placement of rock reefs.
e Mussel survey will be necessary. This can have impacts to the construction schedule.
e Finalize drawings and plan sheets
o Design details
e Complete technical specifications
o Draft custom specs for sections related to habitat restoration.
o Finalize general specifications.
e Permitting
o See section 6 Regulatory and Environmental Compliance review of expected permitting.
o Completion of federal, and state.
e Preparation of bidding and contract documents
o Including scope of work, construction phasing, budget

Basis of design report will be updated as needed prior to permitting to document major design decisions
over the final 60% of the design completion.

4.5 Construction Cost Estimate

Estimated costs for each site are included in Figures 13,14 and 15. Material and labor costs can vary as it is
unknown when construction of this project will proceed.
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CSO Niagara River

Itemized Statement of Probable Engineering Construction Costs

Site 83

Item Description

Date: 2023-2-27

Unit  Quantity Unit Cost Extension Sub Total
Mobilization/Demobilization Allow 1 $30,000 $30,000 530,000
Site Preparation/Grading Allow 1 $30,000 $30,000 530,000
Temporary Facilites Allow 1 $50,000 $50,000 450,000
Select Tree Removal Allow 1 $20,000 520,000 $20,000
Chemical Treatment Invasive Shrubs Acre 0.27 $1,500 $405 5405
Foliar Chemical Treatment Invasives Acre 0.27 41,500 5405 $405
Rock Reefs
NYSDOT Heawy Stone CYDS 3,284 580 $262,720 262,720
NYSDOT Medium Stone CYDs 145 $75 $10,875 510,875
4 inch Minus Stone Fill CcYD 228 $50 $11,400 $11,400
Soil Mix Fill cYD 524 540 520,960 $20,960
Plantings EA 2,901 $20 $58,020 $58,020
Rootwads w/Ancharing EA 10 55,000 $50,000 50,000
Coconut Fiber Mat SQFT 11,095 $3 $33,285 $33,285
Select Medium NYSDOT Medium Toe Stone CYDS 97 $80 $7,760 $7,760
Shoreline Habitat
Sand Fill CYDS 680 530 520,400 $20,400
Cabled Logs w/Anchoring EA 2 $3,500 $7,000 7,000
Woody Debris EA 1 55,000 $5,000 45,000
Select Medium NYSDOT Medium Toe Stone CYDS 60 $75 $4,500 54,500
T
Slope Regrading EA 1 45,000 $5,000 $5,000
NSDOT Medium Stone CYDS 40 $50 $2,000 2,000
Soil Mixture CYD5 735 $40 $25,400 529,400
Wetland Plants EA 806 $5 $4,030 $4,030
Vegetated Rip-Rap
Bags w/Plants EA 1,935 $18 $34,830 $34,830
Coir Logs EA 137 $100 $13,700 13,700
Signage Allow 1 $5,000 $5,000 $5,000
Area A
Live Stakes EA 220 518 $3,960 43,960
Emergent Plugs EA 75 515 $1,125 $1,125
Area B
Emergent Plugs EA 575 $15 $8,625 $8,625
Container Plants EA 10 540 $400 5400
Area C
Plugs EA 1,600 §12 519,200 $19,200
Area D
Seed Mix SFT 39,710 $2 $59,565 $59,565
Restoration of Project Disturbed Areas EA 1 $10,000 510,000 10,000
Sub Total $819,565
10% Contingency $81,957
Total 901,522

Figure 13. Site 83 Cost Estimate

&

Page | 23



West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

|csO Niagara River
Itemized Statement of Probable Engineering Construction Costs
Site 85/86 Date: 2023-2-27
Item Description
Unit Quantity Unit Cost Extension Sub Total
Mobilization/Demobilization Allow 1 $30,000 $30,000 $30,000
Site Preparation/Grading Allow 1 $30,000 530,000 $30,000
Temporary Facilites Allow 1 $50,000 450,000 550,000
Select Tree Removal Allow 1 $20,000 $20,000 $20,000
Chemical Treatment Invasive Shrubs Acre 0.15 $1,500 $225 5225
Foliar Chemical Treatment Invasives Acre 0.15 $1,500 $225 225
Rock Reefs
NYSDOT Heavy Stone cYDs 3,329 $80 $266,320 $266,320
NYSDOT Medium Stone CYDS 157 575 $11,775 $11,775
4 inch Minus Stone Fill cYD 154 $50 $7,700 $7,700
Sail Mix Fill CYD 294 540 $11,760 ill,?ﬁﬂ
Plantings EA 1,557 520 $31,140 §31,140
Rootwads w/Anchoring EA 14 $5,000 570,000 $70,000
Coconut Fiber Mat SQFT 5,775 53 $17,325 $17,325
Toe Stone CYDS 50 580 54,000 54,000
Sand Fill CYDS 16 530 $480 @
Shoreline Habitat
Sand Fill CYDS 120 $30 $3,600 3,600
Cabled Logs w/Anchoring EA 2 $3,500 $7,000 $7,000
Woody Debris EA 1 55,000 $5,000 $5,000
Toe Stone CYDS 21 580 $1,680 51,580
Select Medium NYSDOT Medium Stone CYDS 9 875 S675 $675
Stormwater Treatment Wetland
Slope Regrading EA 1 $5,000 $5,000 $5,000
NSDOT Medium Stone CYDS 28 550 $1,400 $1,400
Soil Mixture cYDS 42 $40 $1,680 $1,680
Wetland Plants EA 1 S5 $5 35
Vegetated Rip-Rap
Bags w/Plants EA 1,350 518 $24,300 24,300
Signage Allow 1 $5,000 $5,000 $5,000
Area A
Live Stakes EA 110 518 $1,980 51,980
Area D
Seed Mix SFT 26,770 52 540,155 $40,155
Restoration of Disturbed Areas EA 1 $10,000 $10,000 10,000
Sub Total $658,425
10% Contingency $65,843
Total _5724,263

Figure 14. Site 85/86 Cost Estimate
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CSO Niagara River

Itemized Statement of Probable Engineering Construction Costs

Site 91

Item Description

Date: 2023-2-27

Unit  Quantity Unit Cost Extension Sub Total
Mobilization/Demobilization Allow 1 $30,000 $30,000 $30,000
Site Preparation/Grading Allow 1 $10,000 $10,000 $10,000
Temporary Facilites Allow 1 $40,000 $40,000 $40,000
Select Tree Removal Allow 1 $40,000 $40,000 $40,000
Chemical Treatment Invasive Shrubs Acre 0.36 $1,500 $540 $540
Foliar Chemical Treatment Invasives Acre 0.36 $1,500 $540 540
Rock Reefs
NYSDOT Heavy Stone CYDS 832 $80 $66,560 666,560
4 inch Minus Stone Fill cYD 24 $50 $1,200 1,200
Soil Mix Fill cYD 118 $40 $4,720 $4,720
Plantings EA 589 $20 $11,780 $11,780
Rootwads w/Anchoring EA 10 45,000 $50,000 $50,000
Coconut Fiber Mat SQFT 2,505 $3 $7,515 $7,515
Toe Stone CYDS 10 $80 $800 $800
Vegetated Rip-Rap
Bags w/Plants EA 1,275 $18 $22,950 $22,950
Signag Allow 1 $5,000 $5,000 $5,000
Restoration of Disturbed Areas EA 1 $10,000 $10,000 10,000
Sub Total $301,605
10% Contingency $30,161
Total $331,766

Figure 15. Site 91 Cost Estimate

&
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4.6 Items for Consideration under the 100% Design

The following list are key comments that should be considered under the 100% design phase:

1. The State Botanist should be consulted before state-threatened or state-endangered species are
included in this planting plan, especially if a regional seed source has not been identified. This
applies to watercress and prairie dropseed.

2. Discuss the merits of herbaceous vs woody plantings in the reefs.
a. The reviewers are currently split on this topic.
i. Some feel herbaceous will be harder to establish.

ii. Some feel that woody material could destabilize the reef when it is blown over by
wind or ice.

4.7 Risk Register

In every restoration project there are unknown conditions which create unique design challenges. These
unknowns introduce risk to potential projects which could impact cost or design efficacy. This risk register
identifies potential design and construction risks and recommends possible strategies for managing risk.
Risk management strategies presented in Table 8 fall into three categories:

e Minimize — Deploy strategies to reduce the likelihood that the risk event occurs.

e Mitigate — Deploy a strategy to reduce the consequences to the site and design if the risk event
occurs.

e Accept — Acknowledge the risk and have strategy to respond to it if the risk event occurs.

For each of the risks identified, the risk register suggests a recommended method for managing the risk.
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Table 3 Risk Register for Habitat Enhancement Projects at Tifft Nature Preserve and Potential Management Strategies

Risk

Low- or high- water levels causing
plant mortality during the
establishment period.

Minimize Risk

Not applicable, controlling water
levels to prevent plant mortality is
beyond our ability to manipulate.

Mitigate Risk

Require a one year warranty of all
plant material. Plant emergent and
wet meadow species across a range
of elevations

Accept

Replant any vegetation as needed.

Proliferation of invasive species

Use best practices for native plantings
also include appropriate herbicides to
reduce risk of emergence

Include a 5-year
maintenance/warranty agreement

Fund West River Shoreline Trail to
coordinate the maintenance via
separate contractors.

Potential failure of cables securing
buoyant material

Use best practices and marine chain,
minimum 1/2” alloy steel w/15,000lb
load limit to secure root wads to stone

Include a 5-year
maintenance/warranty agreement

Fund West River Shoreline Trail to
coordinate the maintenance via
separate contractors

Structural failure due to constant
wave energy or extreme events
with high wave energy

Use best practices and properly sized
angular stone to resist mobilization of
structures

Include a 5-year
maintenance/warranty agreement

Fund West River Shoreline Trail to
coordinate the maintenance via
separate contractors

The construction contractor
defaults on their warranty
agreement.

Hire a reputable contractor with a
positive history of upholding their
warranty agreements.

Require a warranty bond to
complete the warranty work via a
separate contractor.

Fund West River Shoreline Trail to
coordinate the maintenance via
separate contractors.

Low water leading to more exposed
wood and premature decay of root
wad structure.

Not applicable; variations in water
levels are beyond our ability to
manipulate.

Include some fast-growing, short-life
trees in the planting plan.

Wood Decay is a natural process
and an acceptable risk
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Risk

Construction activities could impact
public recreational access to the
shoreline.

Minimize Risk

Contractor to prioritize public
access points early in construction

February 28, 2023

Mitigate Risk

Contractor to clearly mark access
points to keep the public away
from construction areas and heavy
machinery

Accept

Install signage and provide public
outreach when access will be
available

Mowing will impact the natural
accumulation of native species
after planting

Use best practices for native plantings

Clearly delineate mowing areas
from non-mowing areas with
signage and other structures such
as rocks

Fund West River Shoreline Trail to
coordinate the maintenance via
separate contractors.

Rock reefs provide a navigational
hazard

Reef structure height to be 2’'ft
above the water surface and
planted with live stakes

Signage to be added notifying
boaters of the reef the structures

Install sighage and provide public
outreach at local marinas and boat
launches. Provide for the
maintenance of the reef
vegetation.
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5 Project Plan

The project plan presented in this section consists of three elements: a pre- and post-construction
monitoring plan, a post-construction management plan, and a post-construction public outreach plan.
The purpose of this plan is to provide a roadmap for project care that ensures continued success after
initial construction. All plans and programs within this section are subject to change based on the
finalization of 100% design and permitting requirements.

5.1 Pre- and Post-Construction Monitoring Plan

5.1.1 Background and Purpose

This monitoring plan will serve as a guiding document to ensure the long-term success of the West River
Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration project. Monitoring activities will
include a mix of qualitative and quantitative assessments. All observations, measurements, and data
downloads should be carefully documented by the field crew. This monitoring approach was adapted
from the monitoring plan developed for the rubble ridges at Illinois Beach State Park.

5.1.2 General Schedule and Logistics
Pre-construction monitoring should be done once within 6 months prior to construction. Post-
construction monitoring should be done twice within the first 12 months and once per year during the
second and third year after construction. Late summer is the target time frame for conducting
monitoring activities, as this is during peak emergent and wet-meadow plant season. The exact timing
will be determined by weather, site conditions, and staff availability; however, timing should be
consistent from year to year.

Although recommendations for survey methods and sampling time periods are included in this
monitoring plan, the health and safety associated with accessing the site will be left up to the discretion
of the qualified field team. If one does not already exist, a Health and Safety Plan (HASP) should be
prepared which outlines the safety issues of concern prior to the first site visit. Field crews should have
the proper training necessary to ensure their safety, and for the operation, maintenance, and calibration
of field equipment. Any special permissions to access the site should be obtained prior to field
mobilization.

5.1.3 Dissolved Oxygen

Dissolved oxygen levels need to remain suitable for fish survival and can be monitored through
observable indicators when no dissolved oxygen sensor is available. While monitoring the site, field
crews should look for signs of potential low dissolved oxygen levels in the water and note them if
observed. Indicators of low dissolved oxygen levels to look for include turbid water, foul-smelling water,
water discoloration, areas of stagnant or low-flowing water, the presence of algal blooms or high algal
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growth in the water, high levels of organic debris, and aquatic life kills or fish gulping air. Any visible
indicators or signs that differ from expected water conditions should be captured with detailed notes,
photos, and location coordinates.

5.1.4 Bank Cover Quantification
Vegetation monitoring along the bank through the project extent will use quantitative methods to
evaluate long term success. Field staff will visually inspect the bank in its entirety and estimate the
percentage (%) of bank covered in woody vegetation. This may be done on the entire length of bank or
evaluated in sections. If evaluated in sections, the section length must be noted and similarly used in
future monitoring.

If the mortality of the woody vegetation exceeds 70%, maintenance activities should be ordered to place
additional live stakes.

In addition to bank cover quantification, field crews should also inspect rootwads for signs of rot and
disturbance to the surrounding soil or changes to the angle of the root wads relative to the flow. Root
wads are installed on the outside bend with a slight orientation facing upstream and should be
submerged. Any visible signs that differ from expected conditions should be captured with
detailed notes, photos, and location.

5.1.5 Debris Accumulation
Field crews also need to quantitatively evaluate debris accumulation between the reefs and shoreline.
Field crews must first make visual identifications of all types of debris accumulation and document the
findings along with photos and location coordinates. Next, crew members must estimate the
percentage length of stream bank impacted. If the longitudinal extent of debris accumulation is
small, or localized to just a few sections, the field crew may also estimate the percentage (%) of
the cross-sectional area that is impacted.

5.1.6 Photos & Aerial Survey

To document changes to the project over time, photos should be taken during each site visit. For general
site photos, these should be taken from the same location and orientation on each visit to best capture
temporal changes. More detailed photos may be required depending on site conditions. These detailed
photos should capture the preceding monitoring categories. If any maintenance is performed in the
field, all activities will need to be documented in a field notebook or tablet, and photos should be taken
to show before and after conditions.

In addition to site photos, an aerial drone survey should be flown along the site corridor, capturing the
project extents at a minimum. This survey must be flown in the same direction each year.

5.1.7 Bed and Bank Stability

Bed and bank boulders will be inspected to identify material that has been displaced. Displaced material
should be identified and photographed. If displaced material, or the voids left by displaced material,
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constitute a potential threat to the channel stability, maintenance activities should be ordered to
address the issue. Indicators of a potential threat include:

e Exposed filter fabric

e Exposed anchoring material

o Bulk soil sluffing from the banks

e Ahydraulic jump/standing wave in an unprotected portion of the bed
e Under-cutting and sluffing of the bank stones

e Total dislodging of the root wads

5.1.8 Erosion
Visual identification of bank and floodplain erosion should be conducted for each site. The most
problematic erosion includes drainage outfalls and large rill/gully erosion on the upper banks. If erosion
is identified, it should be located, and photo documented. Maintenance needs for erosion will be
determined on a case-by-case basis.

5.1.9 Vegetation Monitoring and Maintenance

Plantings at the site will include woody and herbaceous plants in upland and floodplain areas, emergent
vegetation, and submerged aquatic plantings. Vegetation monitoring through the project extent will use
guantitative methods as a means of evaluating long term success. New submerged and emergent
plantings may need protection from rough fish and other herbivores using a wire enclosure. Wave
breaking devices may also be needed to protect submerged plantings. Temporary fencing can also be
used to protect upland plantings from human or animal damage.

Monitoring is recommended for at least five years. Most plantings are expected to take two years to
establish. During the first year after planting, upland plants should be watered regularly to keep soil
moist. After the first year, regular watering is not needed unless there has been a lack of rainfall. Other
establishment activities should include regular weeding and removal of invasive species within the
planting area, fertilizing (if needed), and litter and debris removal.

Vegetative cover should be quantified annually. For upland and bank vegetation, field staff will visually
inspect the bank in its entirety and estimate the percentage (%) of bank covered in vegetation. This may
be done on the entire length of bank/reef or evaluated in sections. If evaluated in sections, the section
length must be noted and similarly used in future monitoring. A similar approach should be taken for the
rock reef, where the reef is visually inspected in its entirety and the percentage of cover by submerged
and emergent vegetation is estimated. Emergent vegetation will also be planted in rip rap void spaces,
which will serve as convenient sampling locations. For each area, field staff should record all herbaceous
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and non-vascular plant species present. Genera, family, or broader classifications are acceptable for
some groups. Record percent cover of each species that is rooted within the plot. Field staff should
count only foliage from individual plants rooted within the plot.

Restoration involves natural systems with many variables that can trigger unintended consequences; as
such, adaptive management can help address the vegetation maintenance plan as new information
becomes available. Replanting is not recommended in the first two years as vegetation is getting
established. After that, it is generally recommended that if the mortality of the vegetation exceeds 70%,
replanting activities should be ordered. If certain plant species are exhibiting higher mortality rates than
others, it is not recommended to replant with these same species. On the other hand, if a certain
species establishes well in the project area, this plant could be used to replace those with higher
mortality rates.

5.1.10 Invasive Species Management

Invasive plant species can drastically impact an ecosystem by dominating the area and choking out
growth of native species. Aggressive species such as Phragmites and buckthorn are common in the area.
Prevention of these species from overtaking the project area will require routine monitoring to ensure
populations are not found, and if they are, proper maintenance techniques applied. Ultimately,
prevention is the most effective management strategy for any invasive species. Identifying mother
colony sources and preventing their seed and vegetative spread into the site is imperative to prevent
the spread of Phragmites, buckthorn, and other invasive species into the site. Prevention measures are
the front line of invasive species management and should be implemented with all management
activities and uses into and within the site. Seed sources, vegetation sources, and bare ground should be
carefully managed and monitored to prevent spread.

Monitoring

Field staff should establish monitoring transects along the length of the project that can be followed
with each visit. Visual inspections will be made and any areas where invasives are found should be
documented with photos and GPS coordinates. This information should be made available to invasive
species managers in order to develop an appropriate response to treatment. Recolonization can occur
from remnant and neighboring populations and the existing seed bank in soil. Minimizing the impact
from neighboring populations may not be possible, in which case annual monitoring and early detection
becomes even more imperative. Following detection of resprout or recolonization, initial herbicide
treatment should be implemented as quickly as possible along with any follow up treatment deemed
necessary.

Maintenance

There are several maintenance and control methods for various invasive species. Field staff and invasive
species managers will need to determine which control method is best suited to the particular species
while also considering the extent to which treatment is required. A few examples of control methods
are:
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- Herbicide (first approach in most cases and should be done prior to any mechanical removal)
- Prescribed fire

- Mowing

- Hand cutting

- Drill and Fill Injection

5.2 Post-Project Public Outreach Plan

The recommended post-project public outreach plan has been developed to provide a path for
communicating project results to target audiences after completion. It is designed to be thorough, but
not onerous: targeting a wide audience across multiple communication methods and focusing public
outreach activities that project partners may already participate in. Messaging should consider the
audience, the goals of the outreach activity, and the timing of the communication. Partners should
consider coordinating with their internal communications offices for assistance with materials
development.

This post-project public outreach plan is intended to reach two audiences: the general public who use
the adjacent trails, and other restoration-focused professionals (both internal and external to
participating partner organizations). Public communication goals include the following:

e Awareness of project-specific habitat restoration benefits

e Education about the importance of habitat restoration to maintaining wildlife

e Education about the eco-culturally valued species identified by the Seneca Nation.

Public communication methods should include a variety of communication pathways—in-person, online,
and in-print—to reach a wide audience. A summary of activities that could meet the above criteria is
presented in Table 4.

Table 4. Summary of Potential Post-Project Public Outreach Strategies

Target Activity Communication L.
. Timing Example
Audience Type Method
Publish Twitter and Facebook
posts documenting post-
. . Social media o construction monitoring or
Public Online Opportunistic .
engagement advertising press releases on
NYSOPRHP and/or county
websites.
After project
Public Online Press release p .J Develop a press release for the
completion restoration project (LimnoTech
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Target
Audience

Activity

Type

Communication

Method

February 28, 2023

would be happy to write a web-
article about the project).

Interpretive

After project

Engage with the Seneca Nation
to develop signage that highlights

Public Print . . the value of incorporating
signage completion . .
traditional knowledge into
restoration projects.
. Conference Annual Engineering with Nature(EWN)
Professional | In-person .
presentation conference Conference
Web article on CSO or DEC
. . ) ) . website to highlight the value of
Professional | Online Web article During Design

these types of projects and the
opportunities they present.
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6 Regulatory and Environmental Compliance Review

The final phase of design before construction will require permitting and environmental compliance at
the federal, state, and local level. The regulatory and environmental compliance review is intended to

identify the appropriate permits and review at each level of government and to identify design or site

constraints that should be carefully considered by regulatory partners.

6.1 Federal
e Nation Wide Permit 27

o Construction of open water areas and activities related to the re-establishment of native
plant communities and the removal of non-native species.

o Typically this type of project would require a pre-construction notification/Joint permit
application submitted to USACE. Through the review process of the joint permit,
coverage by completing NWP 27 would be confirmed. The Pre-Construction Notification
(PCN) process can take time and must be taken into account for planning purposes.

¢ Endangered Species Act and the National Historic Preservation Act (Section 106)

6.2 State

e State Environmental Quality Review (SEQR)

o The projects identified in this report are likely to meet the Type | action criteria because
the impact area is greater than 2.5 acres in a park

o NYSOPRHP will be the lead agency.

o NYSDEC Water Quality Certifications (WQCs) are always required when a federal permit
is required. This may be included with an NWP, however considering the presence of

mussels at site 85/86 means a blanket WQC without a Joint Permit Application is
unlikely.

Table 5 Summary of State Level Permitting and Environmental Review

Permits and Reviews DTS
Article 15 — Protection of Waters . . . .
NYSDEC . This project would be exempt from this permit
Permit
NYSDEC Article 24 — Freshwater Wetlands No regulated wetlands present but may change
Permit in January 2025
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Permits and Reviews

Section 401 Water Quality . .
NYSDEC - Likely Required
Certification
Part 182 — Endangered and Site 85/86 has found mussel shells. (Survey likely
Threatened Species of Fish and needed, but we don’t anticipate impacts)
NYSDEC o _ _
Wildlife; Species of Special Black chin shiners were found at several of the
Concern; Incidental Take Permits | gjtes.
NY Natural
Heritage Screening for rare species and .
L " Parks to review.
Program significant natural communities
(NYNHP)
NYS State
Historic . . . .
) Review for sites of historical ) . )
Preservation | . Reviewed in parallel to Parks review of NYNHP.
] significance
Office
(NYSHPO)
6.3 Local

Since this site is on state property, local permits are not anticipated.

Page | 36



West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

7 References

City of Buffalo. 2020. City of Buffalo Local Waterfront Revitalization Program.
https://docs.dos.ny.gov/opd-lwrp/LWRP/Buffalo_C/BuffaloLWRP.pdf

Conway, C. J. 2009. Standardized North American Marsh Bird Monitoring Protocols, version 2009-2.
Wildlife Research Report #2009-02. U.S. Geological Survey, Arizona

Cooperative Fish and Wildlife Research Unit, Tucson, AZ. Multi-Resolution Land Characteristics
Consortium (MLRC). 2016. National Land Cover Database (NLCD) 2016.
https://www.mrlc.gov/data/nlcd-2016-land-cover-conus

Dombeck, M.P. 1979. Movement and behavior of the muskellunge determined by radio-telemetry.
Wisconsin Dept. Nat. Res. Tech. Bull. 113. 19 pp. Via: USFWS.

Dultmeier Sales (Dultmeier). 2021. Submersible Sump Pumps Catalog — Page E0258.
https://www.dultmeier.com/products/0.851.884.3481/5317

Healthy Port Futures, 2020. lllinois Beach State Park Rubble Ridge Project.
https://healthyportfutures.com/project/illinois-beach-state-park/

National Resources Conservation Service (NRCS). 2020. Soil Survey Geographic (SSURGO) Database for

Buffalo, NY. https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/survey/

New York State Department of Environmental Conservation (NYSDEC). 2013. Index of New York State
Regulatory Freshwater Wetlands. https://cugir.library.cornell.edu/catalog/cugir-008187?id=111

New York State Department of Environmental Conservation (NYSDEC). 2017. Section 401 Water Quality
Certification USACOE Nationwide Permits.
https://www.Irb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017_Blanket_WQCc.pdf?ver=2017-
03-17-165440-220

New York State Department of Environmental Conservation (NYSDEC). 2018. 6 NYCRR Part 617 Sate
Environmental Quality Review.
https://www.dec.ny.gov/docs/permits_ej_operations_pdf/part617seqr.pdf

New York State Department of Environmental Conservation (NYSDEC). 2019. Water Quality
Classifications — NYS. https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1118

New York State Department of Environmental Conservation (NYSDEC). 2020. Critical Environmental
Areas in New York State. https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1330

New York State Department of Environmental Conservation (NYSDEC). 2020. Critical Environmental
Areas in New York State. https://gis.ny.gov/gisdata/inventories/details.cFm?DSID=1330

New York State Department of State (NYSDOS). State Coastal Policies — June 2017.
https://dos.ny.gov/system/files/documents/2020/02/coastalpolicies.pdf

New York State Department of State (NYSDOS). 2013. Significant Coastal Fish and Wildlife Boundaries.
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=318

\ )/ Page | 37


https://docs.dos.ny.gov/opd-lwrp/LWRP/Buffalo_C/BuffaloLWRP.pdf
https://www.mrlc.gov/data/nlcd-2016-land-cover-conus
https://apps.dtic.mil/sti/pdfs/ADA323428.pdf
https://www.dultmeier.com/products/0.851.884.3481/5317
https://www.nrcs.usda.gov/wps/portal/nrcs/main/soils/survey/
https://cugir.library.cornell.edu/catalog/cugir-008187?id=111
https://www.lrb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017_Blanket_WQCc.pdf?ver=2017-03-17-165440-220
https://www.lrb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017_Blanket_WQCc.pdf?ver=2017-03-17-165440-220
https://www.dec.ny.gov/docs/permits_ej_operations_pdf/part617seqr.pdf
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1118
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1330
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1330
https://dos.ny.gov/system/files/documents/2020/02/coastalpolicies.pdf
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=318

West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

New York Natural Heritage Program (NYNHP). 2019. Natural Heritage Community Occurrences - NYNHP.
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1241

New York Natural Heritage Program (NYNHP). 2021. Northern Long-eared Bat.
https://guides.nynhp.org/northern-long-eared-
bat/#:~:text=Northern%20myotis%20are%20active%20at,other%20Myotis%20species%20in%20flight.&tex
t=The%20time%200f%20year%20you,and%20reproducing%20in%20New%20York.

New York State Historic Preservation Office (NYSHPO). 2018. National Register Sites.
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=429

Nohner, J.K., Diana, J.S. (2015) Muskellunge Spawning Site Selection in Northern Wisconsin Lakes and a
GIS-Based Predictive Habitat Model, North American Journal of Fisheries Management, 35:1, 141-157,
DOI: 10.1080/02755947.2014.977471.

Spiering, D.J. 2009. Tifft Nature Preserve Management Plan—February 2009. Prepared for: Buffalo
Museum of Science.

Strand, R.F. 1986. Identification of principal spawning areas and seasonal distribution and movements of
muskellunge in Leech Lake, Minnesota. Am. Fish. Soc. Spec. Publ. 15:62-73. Via: USFWS.

Turnkey. 2015. Soil/Fill Management Plan for Tifft Nature Preserve, Buffalo, New York—September
2015. Prepared for: Tifft Nature Preserve.

US Army Corps of Engineers (USACE). 2017. Activities Authorized by the 2017 Nationwide Permit within
the State of New York — Expiration March 18, 2022.
https://www.Irb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017NWP/2017_NWP-
27.pdf?ver=2017-03-28-130757-923

US Army Corps of Engineers (USACE). 2021. Monthly Bulletin of Lake Levels for the Great Lakes — May
2021. https://Ire-wm.usace.army.mil/ForecastData/MBOGLWL-combined_bulletin_and_backpage.pdf

US Fish and Wildlife Service (USFWS). 2008. Birds of Conservation Concern — 2008.
https://www.fws.gov/migratorybirds/pdf/grants/birdsofconservationconcern2008.
pdf

US Fish and Wildlife Service (USFWS). 2020. National Wetlands Inventory.
https://www.fws.gov/wetlands/data/State-Downloads.html

US Fish and Wildlife Service (USFWS). 2021. Blandings Turtle.
https://www.fws.gov/northeast/ecologicalservices/turtle/species/blandingsturtle.
html

\ )[ Page | 38


https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=1241
https://guides.nynhp.org/northern-long-eared-bat/
https://guides.nynhp.org/northern-long-eared-bat/
https://guides.nynhp.org/northern-long-eared-bat/
https://gis.ny.gov/gisdata/inventories/details.cfm?DSID=429
http://dx.doi.org/10.1080/02755947.2014.977471
https://apps.dtic.mil/sti/pdfs/ADA323428.pdf
https://www.lrb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017NWP/2017_NWP-27.pdf?ver=2017-03-28-130757-923
https://www.lrb.usace.army.mil/Portals/45/docs/regulatory/NWP/2017NWP/2017_NWP-27.pdf?ver=2017-03-28-130757-923
https://lre-wm.usace.army.mil/ForecastData/MBOGLWL-combined_bulletin_and_backpage.pdf
https://www.fws.gov/migratorybirds/pdf/grants/birdsofconservationconcern2008.pdf
https://www.fws.gov/migratorybirds/pdf/grants/birdsofconservationconcern2008.pdf
https://www.fws.gov/wetlands/data/State-Downloads.html
https://www.fws.gov/northeast/ecologicalservices/turtle/species/blandingsturtle.html
https://www.fws.gov/northeast/ecologicalservices/turtle/species/blandingsturtle.html

West River Shoreline Trail/Niagara River Shoreline & Aquatic Habitat Restoration February 28, 2023

Appendix A: GZA Geotechnical Report
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MEMORANDUM

P Date: October 12, 2022
Gfm To: Mr. Craig Taylor, P.E., Project Manager, Limnotech

:‘lt' ‘t f:"*"e““-" From: Todd Bown, P.G., GZA GeoEnvironmental of New York
- Jesse D. Graham P.E., GZA GeoEnvironmental of New York
Dan Veriotti P.E., GZA GeoEnvironmental of New York

File No.: 20.0157847.00 Task 0002

Re: Site No. 83, 85+86, and 91 Niagara River Shoreline Stabilization
Erie County
Grand Island, New York

cc: Vidya Balasubramanyam, Program Director, Coastal States Organization

Ce
MANAGEMENT

GZA GeoEnvironmental of New York (GZA) is pleased to provide the findings of our subsurface
exploration activities at three locations along the western shoreline of the Niagara River,
commonly referred to as West River Parkway, and located in Grand Island, Erie County, New
York (collectively, the “Sites”). The three sites have been previously identified as No. 83, No.
85+86, and No. 91, and increase in number designation from the south to the north along
West River Parkway. The locations of the three sites and subsurface exploration boring
locations are provided on Figures 1, 2 and 3. The work was conducted in general accordance
with our February 28, 2022, Proposal, File No. 20.P0000639.22. This Memorandum provides
our methodology, findings, and recommendations for follow-up activities. This
Memorandum and the information presented herein are subject to the Limitations provided
in Attachment 1.

17975 West Sarah Lane
Suite 100

Brookfield, Wi 53045

BACKGROUND AND SITE CONDITIONS

The Sites are located along the western shoreline of Grand Island on the Niagara River on
property that is managed by the New York State Parks, Recreation and Historical Preservation
(NYSPRHP). At one time West River Parkway was a seasonal use road, but now has been
converted to public bicycle and walking path. The three sites have been impacted erosion
from the river, and each have been exhibiting signs of slope stability.

Site No. 83 has approximately 1,200 feet of shoreline length starting just north of a private
drive round- about. The slope at the site is steep. The crest of the sites slope is approximately
50-feet east of the water’s edge, and the slope is covered with heavy vegetative brush from
the shoreline to the middle of the slope, beyond the middle of the slope is open lawn
maintained by NYSPRHP. Riprap is present along the shoreline at the water’s edge.

Site No. 85+86 has approximately 1,400 feet of shoreline length, which is unprotected. The
slope at the site is steep, and narrow gravel beach is exposed along the shoreline. The crest
of the sites slope is approximately 50-feet east of the water’s edge, and the slope is covered
with vegetative brush from the shoreline to the crest of the slope, beyond the crest is open
lawn maintained by NYSPRHP. Directly beneath the slopes crest is a scarp face indicative of
previous slope failures, as well as several tension cracks orientated parallel to the shoreline.
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Site No. 91 has approximately 600 feet of shoreline. The slope at the site is steep. The crest of the sites slope is less than
30-feet east of the water’s edge, and the slope is covered with heavy vegetative brush from the shoreline to the crest.
Riprap and armor stone randomly placed is present along the shoreline at the water’s edge.

Topographic and bathymetric survey data of the sites were obtained by GZA’s subcontractor, KHEOPS Architecture,
Engineering, and Survey, DPC (KHEOPS). Photographs of sites are provided in Attachment 2. We understand that “nature-
based” methods for stabilizing the shorelines are being considered and are preferred for the project.

EXPLORATION ACTIVITIES

GZA contracted with Earth Dimensions, Inc. EDI) of Elma, New York to complete geotechnical drilling of two borings (B-1
and B-2) at Site No. 83. Access to the other sites were limited. Borings were located using a handheld GPS unit with a
horizontal accuracy of about 1 foot. Prior to drilling, EDI called in an underground utility locate (UDIGNY Hotline) to
identify and locate potential subsurface utilities. EDI used a track-mounted Diedrich D50 drill rig and 4.25-inch inside
diameter, hollow-stem augers to advance the soil borings to depths of up to 40 feet below ground surface (bgs) and
recover soil samples. Standard Penetration Test (SPT) and classification of soil samples was performed continuously at 2-
foot intervals in the upper 16 feet and at 5-foot intervals thereafter, in general accordance with American Society for
Testing and Materials (ASTM) D1586, Standard Test Method for Standard Penetration Test (SPT) and Split-Barrel Sampling
of Soils. SPT samples were used to estimate relative hardness of cohesive soils and retain samples for additional laboratory
testing. At B-2, two undisturbed Shelby tube samples were collected for performing laboratory tests on relatively
undisturbed soil samples. Groundwater was not encountered during drilling not at completion of test borings. Test borings
were backfilled with drilling A GZA engineer logge<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>