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G-6 Summary of Environmental Surveys of Youngs Creek

This appendix provides supplemental information on aquatic life at the Micron Campus
site. Surveys were conducted of Youngs Creek to establish a baseline for the conditions of the
Proposed Project’s potential upstream, downstream, and on-site effects on aquatic resources,
specifically macroinvertebrates and fish. The initial survey, conducted in December 2023 and
summarized in the Qualitative Environmental Survey of Youngs Creek (Appendix G-6-1), included
a desktop review and field studies. These efforts gathered information on the site’s history, its
environmental resources, and the habitat characteristics of its stream features to assess their
potential to support fish and other biological communities. The second survey, conducted in June
2024 and detailed in the Quantitative Environmental Survey of Youngs Creek Report (Appendix
G-6-2), built upon the findings of the qualitative survey. Its objective was to quantitatively assess
benthic macroinvertebrate and fish communities, as well as water quality.

Fish and benthic macroinvertebrate communities are essential biological indicators of
stream health because they reflect the cumulative effects of environmental changes, including
pollution, habitat destruction, and other stressors (Barbour et al. 1999). Species diversity and
abundance of biological indicators can signal the overall health of the aquatic environment and,
because different species have varying tolerances to pollutants and habitat alterations, the presence
or absence of environmentally sensitive species can indicate the quality of the habitat.

Maintaining healthy fish and macroinvertebrate communities is critical to the functionality
and recovery potential of the aquatic environment. Aquatic biota serve as a primary food source
within aquatic and terrestrial food webs, and their decomposition contributes to nutrient cycling,
supporting primary producers like algae and aquatic plants. Moreover, streams are part of a larger
network of aquatic habitats, and the dispersal of organisms between connected water bodies and
adjacent watersheds supports biodiversity and ecological functions; healthy populations in one
stream can facilitate natural recolonization and ecosystem restoration in nearby streams (Poff et
al. 1997, Cardinale et al. 2012). Streams and wetlands also serve as important wildlife corridors
for migration between habitat patches.

For the qualitative survey, methods included a desktop review of unmanned aerial vehicle
(UAV) imagery, historical aerial images and topographic maps, online environmental resources,
and a prior wetland delineation, as well as an environmental field survey of Youngs Creek and its
associated tributaries within the boundary of the Micron Campus site. The field survey focused on
documenting visual observations of stream habitats in 22 locations within five stream reaches by
using NYSDEC’s Rapid Assessment of Habitat Conditions in Low and High Gradient Streams
from the NYSDEC Division of Water 2021 document, Standard Operating Procedure: Biological
Monitoring of Surface Waters in New York State, and by calculating Habitat Model Affinity
(HMA) scores to compare sites to a reference condition. HMA scores fall into four habitat
condition categories: ‘natural’, ‘altered’, ‘moderately altered’, and ‘severely altered’, all of which
were observed on-site. Based on the qualitative survey, a limited quantitative assessment of the
macroinvertebrate and fish communities was recommended for select intermittent and perennial
stream reaches within the Youngs Creek stream network. The results of the rapid habitat
assessment are shown in Table 1 of the first survey (Appendix G-6-1). Detailed methods and
additional survey results are included in the second survey (Appendix G-6-2).
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For the quantitative survey, methods included sampling fish and benthic macroinvertebrate
communities using backpack electroshocking and dip-netting protocols, respectively, and
collecting water quality data at eight locations. All locations were categorized as ‘natural’ or
‘altered” and represented multiple Cowardin classification types (PEM, Intermittent/Riverine
Stream Bed (R4SB), and Perennial/Upper Perennial Unconsolidated Bottom (R3UB) (Cowardin
et al., 1979), which describe the aquatic system, type of substrate, and water regime of wetlands.
Sampling results are shown in Tables 2, 3, and 6 of the second survey (Appendix G-6-2). The fish
and benthic macroinvertebrate communities documented in the sampled reaches within the Youngs
Creek system were consistent with those often associated with low energy streams and lentic
habitats. Fish communities were dominated by brook stickleback (Culaea inconstans) and central
mudminnow (Umbra limi), both of which are tolerant of hypoxic conditions. Environmentally
sensitive benthic macroinvertebrate taxa that indicate high-quality conditions, including
ephemeroptera (mayflies), plecoptera (stoneflies), and trichoptera (caddisflies) (Barbour et al.,
1999), were largely absent from the Youngs Creek ecosystem, with only one mayfly identified
from 276 benthic macroinvertebrate individuals. Likewise, there were few hirudinea (leeches) and
odonata (dragonflies/damselflies), both of which are indicators of healthy wetlands.

The qualitative and quantitative surveys indicate that fish and benthic macroinvertebrates
are present on-site and representative of low energy streams and lentic habitats, as would be
expected in a stream/wetland complex such as Youngs Creek. Samples included several tolerant
species. However, biotic indices, which are a metric used to describe the quality of an environment
based on the types and quantities of organisms present, were not calculated from fish and
macroinvertebrate sample data as part of the surveys conducted by Ramboll. Therefore,
conclusions about overall Youngs Creek ecosystem health cannot be extrapolated from the
surveys. In addition to the observed aquatic biota, there is also significant evidence for the presence
of American beaver, a semi-aquatic mammal, at the Micron Campus site.
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Project Background

From December 12 and December 21, 2023, Ramboll Americas Engineering Solutions, Inc. (Ramboll)
conducted a qualitative environmental survey of Youngs Creek within the proposed Micron Site in the
Town of Clay, New York (the Site; Figure 1), as requested by the New York State Department of
Environmental Conservation (NYSDEC) and the United States Fish & Wildlife Service (USFWS).
Additional characterization of Youngs Creek was requested in separate comment letters from these
agencies on Onondaga County’s Notice of Positive Declaration, Availability of Draft Scope and Public
Scoping Session regarding Micron’s proposed semiconductor fabrication project in Clay, New York.
The additional characterization request included a desktop review and performing field studies to obtain
information on the physical, biological and chemical characteristics of streams on the Site. In order to
determine the need and scope for a quantitative survey, a desktop review and qualitative survey was
conducted that focuses on characterizing the Youngs Creek system and identifies the potential of the
creek to support fish and other biological communities.

Results from the survey will be incorporated into the Existing Conditions section of the Draft
Environmental Impact Statement (DEIS) that is currently under development for the project. The
information included in this letter report will be used as the framework for conducting the quantitative
survey, which will focus on the water quality, benthic macroinvertebrate and fish communities within
the Youngs Creek system. The following attachments are provided in this letter report:

Site Figures

Historical Aerial Imaging

Environmental Resource Mapper

Field Sheets for Rapid Assessment of Habitat Conditions
Photograph Log

aprwnNe

Methodology

Desktop Evaluation

Ramboll compiled and evaluated available historical aerial images (Attachment 1), online
environmental resources (Attachment 2), historic topographic maps, previous field evaluations (e.g.,
wetland delineation; Figure 2), and recent unmanned aerial vehicle (UAV) imagery as part of the
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desktop assessment. These data were used to identify the extent of the project area (e.g., the on-site
portions of Youngs Creek and its tributaries) and the partitioning of these aquatic features into “study
reaches” based on natural break points within and along the Youngs Creek system. Segregating the
stream habitats into reaches provides the greatest clarity to the descriptions to be incorporated into the
working DEIS and can help inform potential future quantitative environmental surveys that will focus on
additional characterization of the biological communities that may inhabit the stream features.

Data and information reviewed as part of the desktop review included the following:

¢ National Wetland Inventory (NWI) Maps, as presented in the NWI Wetland Mapper.
https://www.fws.gov/wetlands/Data/Mapper.html (USFWS 2023)

e New York State Freshwater Wetland (NYSFW) Maps and mapped streams, as presented in the
NYSDEC Environmental Resource Mapper. http://www.dec.ny.gov/gis/erm/ (NYSDEC 2023)

e Micron Semiconductor Fabrication Facility (Clay, NY), Aquatic Resources Supplemental Delineation
Report (Ramboll 2023)

e Historical Aerial Photograph Imagery obtained from United States Geological Survey (USGS) Earth
Explorer (USGS 2023) https://earthexplorer.usgs.gov/.

e Historic Topographic Mapping obtained from USGS topoView (USGS 2023)
https://ngmdb.usgs.gov/topoview/viewer/#15/43.1964/-76.1504.

Qualitative Field Survey

Ramboll conducted an environmental field survey of Youngs Creek and its associated tributaries within
the confines of the Micron property. Ramboll conducted field surveys of Youngs Creek and its tributaries
on December 12, 14, 15, and 21. Field surveys were focused on streams identified during previous
wetland delineation efforts and with adjoining features having a continuous surface connection to
Youngs Creek. The survey entailed accessing the Youngs Creek stream continuum in multiple areas and
documenting visual observations of the stream habitats on NYSDEC's Field Sheets for Rapid Assessment
of Habitat Conditions in Low and High Gradient Streams, which are available in NYSDEC's Division of
Water 2021 document, Standard Operating Procedure: Biological Monitoring of Surface Waters in New
York State. Field sheets were completed at representative locations for each study reach to support
characterization of the environmental conditions and quality of the Youngs Creek system. The habitat
scoring conducted for each reach will support the development of a “baseline” environmental condition
of the stream and tributaries, which in turn will support the overall assessment of project impacts, if
any, on the stream features.

Interpretation of habitat assessment results is based on the calculation of Habitat Model Affinity (HMA)
scores, as described in NYSDEC's Division of Water 2021 document Standard Operating Procedure:
Biological Monitoring of Surface Waters in New York State (NYSDEC 2021). HMA scores are based on
comparison to a reference condition habitat model developed by Tran et al. (2010). The calculated HMA
scores fall into broader habitat condition categories which include: natural, altered, moderately altered,
and severely altered.

The information included in this letter report will be used as the framework for conducting the

quantitative survey, which will focus on water quality and the benthic macroinvertebrate and fish
communities within the Youngs Creek system.
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Results
Desktop Evaluation

The Aquatic Resources Supplemental Delineation Report (Ramboll 2023), which summarized wetland
and stream delineation activities within the Site, identified one perennial, four intermittent, and 20
ephemeral streams (Table 1). These streams are depicted on Figure 2 as P1, I1S1-4a and ES1-21.
Stream Survey Forms that provide the observed physical characteristics (e.g., bed width, bank height,
substrate) were completed and used in conjunction with onsite observations to complete the NYSDEC’s
Field Sheets for Rapid Assessment of Habitat Conditions in Low and High Gradient Streams. The
majority of Youngs Creek, as depicted in historic and current published mapping reviewed, has been
identified as wetland habitat (Figure 2). It appears that Youngs Creek on the project site has been
historically altered from past human activities (agricultural, residential and transportation/utility
corridors) and beaver activity.

Table 1: Previously delineated stream resources within the Micron Site.

Stream Cowardin Classification/Flow Regime Length OHW Width

ID (LF) (LF)
IS1 | Intermittent/Riverine Stream Bed (R4SB) 1,411 10
1S2 | Intermittent/Riverine Stream Bed (R4SB) 1,532 25
IS3 | Intermittent/Riverine Stream Bed (R4SB) 1,355 70
1S4 | Intermittent/Riverine Stream Bed (R4SB) 337 5

IS4A | Intermittent/Riverine Stream Bed (R4SB) 150 2
ES1 | Ephemeral/Riverine, Ephemeral (R6) 144 3
ES2 | Ephemeral/R6 239 1
ES3 | Ephemeral/R6 257 1
ES4 | - -

ES5 | Ephemeral/R6 143 4
ES6 | Ephemeral/R6 324 6
ES7 | Ephemeral/R6 237 4
ES8 | Ephemeral/R6 1,045 2

ES8a | Ephemeral/R6 134 3
ES9 | Ephemeral/R6 260 2

ES10 | Ephemeral/R6 398 4

ES11 | Ephemeral/R6 490 2

ES12 | Ephemeral/R6 193 3

ES13 | Ephemeral/R6 30 3

ES14 | Ephemeral/R6 57 3

ES15 | Ephemeral/R6 298 2

ES16 | Ephemeral/R6 430 5

ES17 | - -

ES18 | - -

ES19 | Ephemeral/R6 149 3

ES20 | Ephemeral/R6 795 5

ES21 | Ephemeral/R6 209 3
PS1 . .

, Perennial/Upper Perennial

(Young's Unconsolidated Bottom (R3UB) 120 20
Creek)
TOTALS OHW=Ordinary
e High Water

*Source - Aquatic Resources Supplemental Delineation Report (Ramboll 2023)

Based on the desktop review described above and from pre-survey reconnaissance level observations,
Youngs Creek within the project area was partitioned into 5 study reaches. Reaches are shown in
Figure 2 and described below.
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Reach 1: This reach consists of the headwaters and tributaries of Youngs Creek located in the southeast
portion of the project area. Habitat assessments were conducted at nine locations which included
ephemeral and intermittent streams previously identified during wetland and stream delineation efforts.
These tributaries have been historically impacted by agricultural and residential activities.

Reach 2: This reach is perennial in nature and is continuously flooded by beaver activity. The reach is
physically separated from downstream reaches by a beaver dam, which is located as shown in Figure
2. Based on historical aerial images (Attachment 1), this reach of Youngs Creek had minor alterations
due to agricultural activities. Based on aerial imagery and historic topographic maps, this reach has
been historically flooded. Four representative sampling locations were selected for habitat assessment
within Reach 2.

Reach 3: This reach is physically separated from downstream reaches by a utility right-of-way access
road and from upstream reaches by a beaver dam. The reach was historically channelized by
agricultural activities prior to 1952. The historic drainage channel now consists of a series of beaver
dams which has diffused channel flow through a wetland area. Four representative sampling locations
were selected for habitat assessment within Reach 3.

Reach 4: The northern reach of Youngs Creek is physically separated from upstream reaches by a utility
right-of-way access road. The stream is diffuse and runs through a large emergent wetland complex.
Historically, this area was altered by agricultural activities, including the channelization and diversion of
surface flows to tributaries to the west of the main channel as shown in the 1976 historical image
(Attachment 1) and historic topographic mapping. Due to the lack of a defined channel within Reach 4,
two representative locations were selected for habitat assessment.

Reach 5: This reach consists of tributaries of Youngs Creek located in the northwest portion of the Site.
Locations include intermittent streams previously identified during wetland and stream delineation
efforts. Based on historical aerial images (Attachment 1), these tributaries have been impacted by
agricultural activities, including channelization prior to 1972. Habitat assessments were conducted at
three representative sampling locations along the two tributaries within this reach.

Qualitative Field Survey Summary

Ramboll biologists conducted the qualitative habitat assessment of Youngs Creek and associated
tributaries on December 12, 14, 15 and 21, 2023. A total of 22 locations were assessed during the field
survey. Assessments were completed using the NYSDEC'’s Field Sheets for Rapid Assessment of Habitat
Conditions in Low Gradient Streams due to the low gradient, nominal flows, and relatively quiescent
conditions observed. Field sheets and photographs of each location are provided in Attachment 3 and
Attachment 4, respectively.

Table 2 provides the summary of habitat conditions observed for each location. A habitat assessment
for location T-R1-06 was not completed due to a lack of a defined stream channel at that location.
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Table 2: Results of the rapid assessment of habitat condition in low gradient streams and calculated habitat condition.

ENVIRONMENT
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Epifaunal Channel Riparian Habitat
Station Date Delineated Substrate/ Pool Substrate Sediment Flow Channel Channel Bank Vegetative Vegetative Model
Name Steam Available Characterization Variability Deposition Alteration Sinuosity Stability Protection Zone Affinity
Status "
Cover Width
T-R1-01 | 12/12/2023 Tributary 10 13 8 4 15 15 5 20 20 20 Natural
T-R1-02 | 12/12/2023 Tributary 5 6 3 1 5 16 8 18 20 20 Moderate
T-R1-03 | 12/12/2023 Tributary 5 11 8 3 18 9 5 18 18 16 Altered
T-R1-04 | 12/12/2023 Tributary 9 7 4 7 6 13 8 18 20 20 Moderate
T-R1-05 12/12/2023 Tributary 7 11 2 2 6 5 2 10 12 20 Severe
T-R1-06 | 12/14/2023 Tributary -- - -- -- -- - -- - - - -
T-R1-07 | 12/14/2023 Tributary 6 6 2 1 1 14 6 20 20 20 Severe
T-R1-08 | 12/14/2023 Tributary 6 6 1 3 1 6 6 20 20 20 Severe
T-R1-09 | 12/14/2023 Tributary 6 6 2 2 0 16 8 20 20 20 Moderate
YC-R2-01 12/12/2023 Youngs Creek 6 11 1 5 18 18 6 20 20 20 Altered
YC-R2-02 | 12/15/2023 Youngs Creek 6 13 12 5 20 16 8 20 20 20 Natural
YC-R2-03 | 12/14/2023 Youngs Creek 6 15 12 5 20 16 8 20 20 20 Natural
YC-R2-04 | 12/14/2023 Youngs Creek 6 13 10 5 20 19 10 20 20 20 Natural
YC-R3-01 | 12/15/2023 Youngs Creek 15 12 10 8 20 11 6 20 20 20 Natural
YC-R3-02 12/15/2023 Youngs Creek 12 11 8 8 20 11 8 20 20 20 Natural
YC-R3-03 | 12/15/2023 Youngs Creek 11 11 5 6 20 11 8 20 20 20 Altered
YC-R3-04 | 12/15/2023 Youngs Creek 16 15 13 13 20 10 8 20 16 16 Natural
YC-R4-01 | 12/15/2023 Youngs Creek 10 11 5 5 5 11 6 20 20 20 Moderate
YC-R4-02 12/15/2023 Youngs Creek 11 6 0] 5 5 11 6 20 20 20 Moderate
T-R5-01 | 12/21/2023 Tributary 11 11 8 8 10 16 10 20 20 20 Natural
T-R5-02 | 12/21/2023 Tributary 8 8 8 5 8 13 8 20 20 20 Altered
T-R5-03 | 12/21/2023 Tributary 13 10 10 8 10 16 10 20 20 20 Natural
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Reach 1: This reach consisted of seven ephemeral and two intermittent (T-R1-01 and T-R1-03) stream
locations (Figure 2). The ephemeral stream locations were observed to have moderately to severely
altered habitat conditions. These streams were observed to go dry in September (Attachment 4; Photos
5,6,11,12,19,20,25,26) and being ephemeral in nature are not expected to support macroinvertebrate
and fish communities. Habitat capable of supporting sustained populations of fish and aquatic
macroinvertebrates was not observed at ephemeral stream locations. Habitat conditions observed at the
intermittent stream locations are considered natural or altered. Habitat conditions within the intermittent
stream locations are likely suitable for the colonization of fish and macroinvertebrates associated with
streams.

Reach 2: Although habitat conditions throughout this reach were generally assessed as natural, epifaunal
substrate and available cover for the colonization of macroinvertebrates and fishes are limited due to high
sedimentation rates within the beaver pond area. Emergent vegetation was present throughout the reach
and was dominated by arrow arum (Peltandra virginica), which inhabits shallow water areas of ponds,
lakes, streams, and rivers, we well as wetlands and wet woodlands. The reach is flooded due to a beaver
dam located downstream and has no defined stream channel, resulting in the reach functioning primarily
as wetland habitat as shown in Figure 2 and Attachment 4 (Photos 26 through 34).

Reach 3: Similar to Reach 2, this reach is heavily impacted by beaver activity. Several beaver dams were
located along the historical agricultural channel, which has diffused the stream flow through a wetland
dominated by reed canary grass (Phalaris arundinacea). A perennial channel is located at the downstream
end of the reach, near the right-of-way access road (Figure 2). Epifaunal substrate and available cover
for the colonization of macroinvertebrates and fishes are limited within this reach due to the lack of a
defined channel, low water conditions and high sedimentation rates of organic material (Attachment 4;
Photos 35 through 42).

Reach 4: No defined channel of Youngs Creek was observed in this reach downstream (north) of the utility
right-of-way access road. Stream flow disperses through a wetland area dominated by common reed
(Phragmites australis), cattail (Typha latifolia) and reed canary grass (Figure 2; Attachment 4; Photos
43 through 46). Although water levels within the wetland area were approximately 2 feet deep during the
habitat assessment, water levels are likely lower during drier conditions. Habitat within this reach was not
considered suitable for the colonization of fish and macroinvertebrates.

Reach 5: This reach consists of two intermittent tributary streams located in the northwest section of the
Site (Figure 2). Habitat conditions within these streams is suitable for limited colonization of fish and
macroinvertebrate communities. Habitat for these communities is limited and potentially inviable during
dry periods due to low water depths or absence of water under these conditions (Attachment 4; Photos
44 through 58).

Conclusions and Recommendations

The majority of the Youngs Creek system within the Site has been altered by historic agricultural, utilities,
road corridors and recent beaver activities. Channelization, draining and ponding of the creek has diffused
or flooded the main channel of Youngs Creek as mapped on the Environmental Resource Mapper, resulting
in a system functioning primarily as a wetland habitat (Figure 2). Stable stream habitat that may support
fish and macroinvertebrate colonization was observed in previously delineated intermittent streams
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(Figure 2). A limited quantitative assessment of the macroinvertebrate and fish communities in select
stream reaches within the Youngs Creek system of the Site is recommended. It is recommended that the
quantitative assessment focuses on the intermittent tributaries and the perennial portion of Youngs Creek
where benthic macroinvertebrate and fish communities may be present.
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