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N ALL-POINTS
TECHNOLOGY CORPORATION

July 28, 2022

Mr. Stuart B. Popper, AICP

Director of Planning & Development
Town of Cromwell

41 West Street

Cromwell, CT 06416-0189

Re: Intervenor — REMA Preliminary Application Review
IWWA Application #22-02
Scannell Properties #576, LLC
210 Shunpike Road, Cromwell, CT

Dear Mr. Popper,

On behalf of Scannell Properties #576, LLC, All-Points Technology Corporation, P.C. (“APT”) is pleased
to provide responses to comments provided in a July 6, 2022 Rema Ecological Services, LLC (“REMA™)
Supplemental Application Review as submitted to the Town of Cromwell Inland Wetlands and
Watercourses Agency by Benjamin R. Conroy through a Petition to Intervene.

The REMA comment headings are noted below as they appeared in their July 6, 2022 letter with
discussion and response following.

Potentially Missed Wetlands

REMA speculates that potentially two wetland areas may exist which do not appear as Connecticut
jurisdictional wetlands on Application #22-02 materials and plans. No evidence was provided by
REMA to substantiate these claims other than remote observations of some “wetness” from an
adjacent property or reference to a town wide wetland survey performed more than 30 years ago. As
described below, we have conclusively determined that neither of these areas should be classified as
regulated wetlands.

Area 1

The first area noted by REMA is located in the southeastern portion of the site within the cultivated
field. This area, noted as “Area 1” for identification purposes, was thoroughly investigated during our
wetland delineation back in the fall of 2020 and found to contain moderately well drained soils,
exhibiting agricultural disturbance, classified as Sudbury sandy loam (consistent with NRCS soil
mapping). As is common with moderately well drained soils, these soils can exhibit intermittent
saturation near the soil surface but the hydrology is not sustained long enough during the growing
season to develop poorly drained soil profile characteristics (i.e., reduced chroma matrix colors and
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mottling). In addition, geotechnical investigation of the site included two test borings (B18 and B30)
within Area 1, which noted groundwater levels of 3.6 feet and 6.5 feet, respectively. Although those
borings were performed in August 2021, one would still expect to see groundwater levels closer to
the soil surface than the levels reported at that time of year. A Test Location Plan and boring logs are
attached. To further provide conclusive evidence that the area in question is not a regulated wetland,
recent hand dug test pits were performed and detailed soil profile characteristics recorded to document
that the soils within this area are not poorly drained soils and therefore would not be classified as a
regulated wetland. Logs of the recorded soil characteristics for the two soil test pits are attached along
with a map indicating there GPS surveyed location.

Area 2

Area 2 is located northwest of the farm pond just north of a windrow of trees that partially separates
the field areas and just south of the gas line ROW. This area was also investigated during our 2020
wetland delineation and found to contain agriculturally disturbed moderately well drained soils.
Although this area was mapped as a wetland over 30 years ago during a town wide wetland survey,
that survey did not represent actual delineation of wetland boundaries. It should be noted that there
have been advances in soil classification methodologies in the past 30 years that have modified how
wetland soils are now classified that could explain the possible discrepancy of a wetland feature
identified during an outdated survey that was performed at a town-wide scale (and does not represent
an actual intensive delineation).

In addition, geotechnical investigation of the site included two test borings (B6 and B7) within Area
2, which noted groundwater levels of 4.0 feet at each location. Although those borings were performed
in August 2021, one would still expect to see groundwater levels closer to the soil surface than the
levels reported at that time of year. A Test Location Plan and boring logs are attached. To further
provide conclusive evidence that the area in question is not a regulated wetland, recent hand dug test
pits were performed and detailed soil profile characteristics recorded to document that the soils within
this area are not poorly drained soils and therefore would not be classified as a regulated wetland.
Logs of the recorded soil characteristics for the two soil test pits are attached along with a map
indicating there GPS surveyed location.

Vernal Pool Conservation

The Town of Cromwell Inland Wetlands and Watercourses Regulations (latest date March 7, 2012,
effective March 21, 2012) addresses vernal pool conservation by including a 200-foot upland review
area specifically for vernal pools. There is no mention of the guidance document entitled Best
Development Practices, Conserving Pool-Breeding Amphibians in Residential and Commercial
Developments in the Northeastern United States (“BDP”, Calhoun and Klemens 2002) in the town’s
wetland regulations or in any written or unwritten policy used by the Town of Cromwell Inland Wetlands
and Watercourses Agency or its staff. In addition, we are not aware of the Agency requiring a BDP
analysis on other wetland permit applications in Cromwell that contained vernal pools. Therefore, the
project design team focused on avoiding/minimizing activities with the 200-foot vernal pool upland
review area.

Aside from the farm pond/Vernal Pool 7 that is proposed to be filled as part of this application, no
development impact would occur to all the other remaining vernal pools’ 200-foot upland review area
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except for Vernal Pool 6. The design team has reassessed the proposed activities in the Vernal Pool 6
upland review area, which is limited to the controlled outfall structure from infiltration basin E-2. It is
important to note that this infiltration basin captures surface runoff from adjacent property and does
not receive any stormwater runoff from the proposed development. The design team has reevaluated
the location of the outfall structure and has redesigned it further south of the original proposed location
so that it is now completely outside of the 200-foot vernal pool upland review area. The separately
attached plan (CG107, revised to July 28, 2022) reflects the updated design in proximity to Vernal
Pool 6.

Landscape Connectivity

REMA claims that elimination of Vernal Pool 7 will adversely affect the long-term sustainability of
Vernal Pool 6 and also Vernal Pool 4 due to metapopulation dynamics among these pools. REMA goes
on to say two factors come into play when considering metapopulation dynamics and the loss of Vernal
Pool 7: 1) Vernal Pool 7 is deeper, and can sustain sufficient hydrology for breeding during droughts,
allowing for the recolonization of Vernal Pool 6, which has a much drier hydrologic regime; and 2)
with the elimination of Vernal Pool 7, and the physical barrier that would be in place due to the
development, Vernal Pool 4, which has an intermediate hydrology between the other two pools, could
no longer be a source pool for the recolonization of Vernal Pool 6. As a result, REMA claims over time,
Vernal Pool 6 will cease to be a productive vernal pool, and just be an ecological sink.

There are flaws with the REMA analysis, including that there is no consideration of the suboptimal
terrestrial habitat quality that surrounds Vernal Pool 7, separating it from Vernal Pools 4 and 6. APT's
response to comments provided by the Agency’s peer review, dated May 2, 2022, relate to this topic.

The 51 spotted salamander egg masses identified during the 2021 vernal pool survey of Vernal Pool
7 are confirmed. It was surprising to see that level of productivity in this man-made former irrigation
pond feature particularly given its location and the surrounding suboptimal terrestrial habitat
associated with the adjacent cultivated agricultural fields. The 2022 vernal pool survey found a
reduction in productivity with 29 spotted salamander egg masses observed. That reduction in
productivity, or the surprising productivity observed in 2021, could be associated with cyclical breeding
activity changes as well as field conditions during the different survey dates (i.e., deeper levels of
inundation have occurred in 2022 as compared to 2021, which may contribute to some but not all of
the drop in observed egg masses). What this does reveal is the opportunistic survival skills of vernal
pool amphibians taking advantage of these types of anthropogenic features that were intended for
other purposes, in this case an irrigation pond, that have unintentionally created relatively productive
breeding habitat. These types of unintentional man-made vernal pools are somewhat common
throughout Connecticut’s highly suburbanized and urbanized landscape and such examples have been
observed by APT on other sites and have been documented by other experienced wetland scientists.

The cultivated open fields that entirely surround Vernal Pool 7 and surround the western side of Vernal
Pool 6 (half of which is located on the adjacent town-owned property) are considered to support
suboptimal terrestrial habitat due to the lack of vegetative cover, the agricultural disturbances that
can result in direct mortality from farm equipment and the higher level of predation that can occur
due to a general lack of cover as adult amphibians migrate to and from the pool to breed and juveniles
disperse. The vernal pool surveys provided evidence that there is the possibility of connectivity
between the forested habitat around Vernal Pool 4, and by association Vernal Pool 4 itself, and Vernal
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Pool 7. No such observations revealed a possible connection between Vernal Pool 7 and 6, which is
separated by a longer expanse of cultivated field than that which separates Vernal Pools 7 and 4.
Therefore, it is unlikely that Vernal Pool 7 plays a key role in linking all three pools. REMA'’s speculation
about possible metapopulation impacts is not supported by the facts of this application.

Vernal Pool Filling Precedent

REMA claims that to their knowledge a Tier | vernal pool has never been filled in Connecticut and that
this application would set a precedent. It is worth noting here that Vernal Pool 7 was unintentionally
created through the efforts of a farmer who, 50 years ago, intentionally excavated a farm pond to
support the agricultural activities on this site within the middle of a cultivated field that consisted of
well drained upland soils; no wetland feature previously existed in this location of the property.
Classification of vernal pools as Tier | is fairly ubiquitous throughout Connecticut since the minimum
requirements for Tier | include two or more vernal pool indicator species breeding or 25 or more egg
masses present and at least 75% of the vernal pool envelope (100 feet from pool) and at least 50%
of the surround terrestrial habitat (100-750 feet from pool) are undeveloped. This “low bar” for Tier |
rating allows pools that have half of the terrestrial habitat zone as developed encompasses a broad
range of vernal pools including those in suburban and urbanized areas throughout Connecticut.

The Army Corps New England District Compensatory Mitigation Standard Operating Procedures
(December 29, 2002) document provides guidance on compensatory mitigation ratios, including
recommended compensatory mitigation ratios for direct permanent impacts to vernal pools. The
existence of a federal agency mitigation procedure that explicitly addresses vernal pool mitigation
belies REMA's statement that the proposed filling of Vernal Pool 7 sets a precedent.

Furthermore, an evaluation of vernal pool creation projects in New England from 1991-2000 reveals
that three (3) vernal pools were filled in Connecticut resulting from federal action (i.e., requiring a
wetland permit from the U.S. Army Corps of Engineers New England District) (Lichko and Calhoun
2003). Considering that many vernal pools fall within the Tier | rating, it is reasonable to expect that
one or more of these three projects resulted in filling of a Tier | pool. It is also reasonable to expect
that since 2000 there have been other projects among the thousands of wetland applications
throughout Connecticut that have involved direct impact to vernal pools and that some of those were
classified as Tier .

For the reasons stated above, the proposed filling of Vernal Pool 7, a farm pond created in an upland
agricultural field, would not be considered a new precedent.

Access Road Effects

Shunpike Road is the only practical option for access to the property for virtually any type of
development consistent with the Site’s current industrial zoning. The only other public street access
would be from Geer Street or Court Street, both of which have residential development, and would
not be a desirable access for non-residential development. With Wetland 4 running parallel to Shunpike
Road for the entire Site’s frontage, crossing of Wetland 4 is necessary and unavoidable. Using the
former farm road crossing of Wetland 4 and its associated perennial stream is the most prudent and
feasible option that minimizes wetland impacts to the greatest degree possible. This former crossing
consisted of placement of fill and a culvert, restricting the stream flow, that has failed with washout
of the fill and culvert; that failure is likely indicative of a general lack of engineering evaluation and
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design. The new proposed box culvert maintains a natural stream bottom and satisfies the DEEP’s
natural stream crossing and openness ratio design criteria that will reestablish connectivity of the
stream and wetland system and allow for unimpeded movement of aquatic organisms and wildlife.
This crossing point drives the western end of the proposed access design and as the access moves
eastward there is greater flexibility in changes to the orientation of the road.

As discussed in further detail below, the access road alignment was adjusted from Scannell’s 2021
wetland application to maximize buffers to Vernal Pools 1, 2, and 9 to the north and Vernal Pool 4 to
the south. This adjustment of the access road now places it well outside of the vernal pool 200’ upland
review areas and preserves large areas of terrestrial habitat where amphibian densities are expected
to be lower than areas closer to the pool. By adjusting the road in this fashion, it reduces the impact
to vernal pool indicator species.

In addition, the following structural mitigation measures have been incorporated into the access road
design to facilitate movement of amphibians across the road and minimize impact and chances for
incidental mortality:

¢ Road width has been minimized to the maximum extent possible.

e Full cutoff Dark Sky Compliant lighting with minimal light intensity fixtures will avoid light
spillage beyond the limits of the access road.

e The access road will use low profile Cape Cod style curbing to minimize impediments to
migrating herpetofauna.

e The access road’s stormwater management will rely on ‘soft’ green infrastructure elements
with sheet flow into stormwater quality swales and bioinfiltration basins and will avoid use of
catch basins that could entrap migrating herpetofauna.

e Bioinfiltration basins will be fitted with permanent isolation barriers to avoid creation of decoy
pools.

e Tree clearing along the road shoulders are minimized to the greatest extent possible.

e Access road shoulders are designed with gentle grades made of earthen fill (as opposed to
stone) to avoid impediments to migrating herpetofauna.

e Erosion control fabric made with plastic netting for stabilization will be avoided to prevent
wildlife entanglement.

e Traffic volumes are anticipated to be lower after dark when most amphibian overland
movement would occur, further lessening incidental adult mortality to vernal pool indicator
species.

To further lessen concerns over possible amphibian (and other species) mortality associated with the
access road, the applicant and design team have considered incorporating wildlife openings at
strategic locations along the proposed access. Four 14-foot wide open-bottom box culverts are
proposed to be placed in areas along the access road that contain the documented highest quality
terrestrial habitat for obligate vernal pool species, which represents the primary migratory vectors
between Vernal Pools 1, 2, 4, and 9 and surrounding high quality terrestrial habitat. Each open-bottom
culvert would be fitted with 30 feet of permanent wildlife fencing (Animex® wildlife isolation fencing
AMX 40) either side of the opening to serve as “wing walls” to help guide wildlife into the openings
and limit species traveling over the road surface. With this careful placement of wildlife openings,
interactions between vehicle traffic and wildlife will be significantly reduced, limiting the potential for
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mortality. These culverts are reflected on separately attached drawings CG101 and CG102, revised
July 28, 2022.

REMA references Dr. Michael Klemens' involvement in the River Sound Development, LLC v. Inland
Wetlands and Watercourses Commission of the Town of Old Saybrook (the “River Sound case”). In
that case, Dr. Klemens testified that “[t]he wood frogs remove a lot of the detritus in the pools. The
leaves’ energy is transported through the wood tadpoles. They're one of the few species which you
can say there’s direct nexus biologically. And also, the actual quality of the water, physical parameters
of the water, are affected by wood frog tadpoles, which is an important thing to take note of.” The
commission found that the development of the golf course would cause unacceptable fragmentation
and isolation of the area, which would result in a substantial reduction in the capacity of the wetlands
to maintain animal life, especially amphibians, and that it greatly would reduce the capacity for
survivorship of amphibians and that the clearing of forests adversely would affect amphibian
populations and nutrient and energy recycling within the wetlands.

Although the River Sound case recognizes the importance of wood frog biology to the sustainability
of vernal pools through removal of detritus, it does not address the fact that there are a multitude of
vernal pool biota that feed on detritus and play an equally important role in this nutrient cycle. Aquatic
macroinvertebrates make up most of the biomass found in vernal pools, in contrast to the handful of
obligate vernal pool amphibians that breed and feed in vernal pools (Colburn, Weeks, and Reed 2007).
Invertebrates represent most of the animal species in vernal pools, by numbers and biomass and their
ecological importance is proportional to their numbers (Strayer 2006). In our view, it would require a
substantial reduction to the wood frog population to cause a physical impact to the vernal pool through
reduction in uptake of biota that would result in eutrophication and excessive build-up of leaf litter,
something which we do not believe will occur in this case, for several reasons.

The proposed project is very different from the project in the River Sound case. The River Sound
Development was proposing 221 residential housing units, a golf course, a roadway network,
associated structures and infrastructure that would result in significant removal of mature forest
habitat in proximity to multiple vernal pools. By contrast, the proposed warehouse facility is situated
within a cultivated field with minimal tree removal. There is already substantial fragmentation and
isolation of habitats important to vernal pools on the site, namely large cultivated fields, former fields,
nursery, and contractor yard that have perforated and disconnected mature forested terrestrial habitat
important to vernal pool obligate species. The existing use of the site has already reduced the capacity
of the wetlands (and vernal pools) to support amphibians, along with nutrient and energy recycling
with the wetlands and vernal pools. The proposed warehouse facility would supplant those existing
land uses detrimental to vernal pool species, not result in extensive forest clearing to an unaltered
intact forested habitat, and therefore would not result in a significant decrease in vernal pool
amphibian populations.

This application avoids impact to five of the six total vernal pools located on the subject property,
avoids impact to the 200-foot vernal pool upland areas, preserves the great majority of the supporting
high quality terrestrial forested habitat through a nearly 100-acre conservation easement, enhances
impacted and poor quality terrestrial habitat to the benefit of vernal pool obligate amphibians, and
creates a new vernal pool habitat that provides a creation/impact ratio of 2.8:1. As a result of these
avoidance/minimization/mitigation strategies, the proposed project will not result in a substantial
reduction to vernal pool obligate amphibian populations, including wood frogs, and therefore would
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not result in a likely adverse physical impact to the site’s vernal pools. In addition, an extensive and
comprehensive mitigation plan is proposed that mitigates for short-term impacts with various
protection measures during construction (isolation barriers, sweeps, contractor awareness training,
etc.) and long-term impacts with permanent isolation barriers, restoration of developed and
suboptimal terrestrial habitat to higher quality forest that supports obligate vernal pool amphibians,
and creation of new wetland and vernal pool habitats.

We disagree with REMA’s unfounded speculations that even a moderate drop in wood frog abundance,
over a multi-year period, will cause the pool to get progressively shallower, until it no longer remains
flooded long enough to support breeding of amphibians, including spotted salamanders, which need
a pool that is flooded until late July to early August, in most cases.

It is reasonable to assume that current activities on the Site have already had an impact on the
population of obligate vernal pool amphibians (and other wildlife) with the agricultural land use,
particularly the regular cultivation of cropland that includes tillage of soils and use of other farming
implements that could cause direct and indirect mortality to vernal pool species, the application of
fertilizers, herbicides, and pesticides on soils where amphibians could come into direct contact with as
they attempt to traverse the open fields and which could adversely impact water quality through runoff
from the fields. Also, the existing contractor storage yard and its associated access road is located in
close proximity to Vernal Pool 4, and likely causes some direct and indirect mortality to vernal pool
species. There is direct evidence of impact from this Site usage with the documented siltation of
former Vernal Pool 3 which has been impacted to such a degree that it no longer supports any breeding
by vernal pool obligate species.

Rare Plant Surveys

The Town of Cromwell Inland Wetlands and Watercourses Regulations do not address State-listed
rare species, as there is no mention in the town’s wetland regulations or in any written or unwritten
policy used by the Town of Cromwell Inland Wetlands and Watercourses Agency (“IWWA”) or its staff
that we are aware of. Therefore, the agency with sole jurisdiction over this project’s possible effect to
State-listed rare species lies with the Connecticut Department of Energy and Environmental Protection
(DEEP), triggered by the project’s need for a DEEP General Permit for the Discharge of Stormwater and
Dewatering Wastewaters from Construction Activities. Since issuance of this general permit by DEEP
would be considered a “state action”, the DEEP is required to ensure that any activity authorized by it
does not threaten the existence of endangered or threatened species. The applicant performed surveys
in 2021 for all the listed plants noted in the February 1, 2021 letter issued by the DEEP Natural Diversity
Data Base (“NDDB”). The results of those surveys are provided in the attached report, partially redacted
to protect the location of only one rare plant identified in the northern portion of the site well beyond
the limits of disturbance associated with the proposed facility. This field research confirms that the
project will not result in a likely adverse impact to listed species. It is worth noting that the nearly 100-
acre conservation easement proposed as part of this project, protects potential habitat that may have
historically supported one or more of the listed plant species, many of which come from historical
records dating back to 1911. Significant changes to the subject property and properties adjacent to
these habitats, including developments, have likely altered the habitat characteristics and resulting
decline and extirpation of these species from possible habitat located on and in the vicinity of the site.
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Since the IWWA has no jurisdiction over State listed species, it should not be considered in its
deliberations. Should consultation with DEEP regarding the NDDB review result in alteration of the
project’s regulated activities under the IWWA's purview, the applicant would be required to request a
modification of the wetland permit should it approve of this project.

Alternatives

The alternatives analysis presented in APT’'s Wetland Assessment report, dated May 2022, satisfies the
requirements in Sections 10.2 and 10.3 of the Town of Cromwell Inland Wetlands and Watercourses
Regulations. Various alternative locations and orientations of the proposed development, including an
evaluation of varying alignments of the access road, were reviewed and depicted on diagrams to
substantiate that the proposed plan represents the most prudent and feasible alternative and that no
other alternatives exist that would cause less environmental impact to wetlands or watercourses while
still maintaining a viable project.

On behalf of Scannell Properties #576, LLC, thank you for your consideration of our responses. If you
have any questions regarding the above-referenced information, please feel free to contact me by
telephone at (860) 552-2033 or at dgustafson@allpointstech.com.

Sincerely,
All-Points Technology Corporation, P.C.

Dean Gustafson

Senior Wetland Scientist
Professional Soil Scientist
Attachments

cc: Daniel Madrigal, Scannell Properties #576, LLC
Thomas P. Cody, Robinson & Cole LLP
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GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

BORING INFORMATION

LOCATION: _See Plan. BORING
GROUND SURFACE EL. (ft): 131.0 DATE START/END: 8/6/2021 - 8/6/2021

VERTICAL DATUM: DRILLING COMPANY: _Seaboard Drilling, Inc. B6
TOTAL DEPTH (ft): _ 12.0 DRILLER NAME: _Dale Griffin

LOGGED BY: _B. Akereyeni RIG TYPE: Diedrich D-50 ATV PAGE 1 of 1
DRILLING INFORMATION

HAMMER TYPE: _Automatic CASING I.D./O.D.: NA/NA CORE BARREL TYPE:

AUGER I.D./O.D.: 4.25inch /NA DRILL ROD O.D.: NM CORE BARREL 1.D./JO.D. NA/NA

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft):

¥ 4.0 8/6/2021 2:30 pm

ABBREVIATIONS: Pen. = Penetration Length S = Split Spoon Sample Qp = Pocket Penetrometer Strength NA, NM = Not Applicable, Not Measured
Rec. = Recovery Length C = Core Sample Sv = Pocket Torvane Shear Strength Blows per 6 in.: 140-Ib hammer falling
RQD = Rock Quality Designation U = Undisturbed Sample LL = Liquid Limit . . .
= Length of Sound Cores>4 in/ Pen.,%  SC = Sonic Core PI = Plasticity Index 80 l|nches to drive a 2-inch-O.D.
WOR = Weight of Rods DP = Direct Push Sample PID = Photoionization Detector split spoon sampler.
WOH = Weight of Hammer HSA = Hollow-Stem Auger 1.D./0.D. = Inside Diameter/Outside Diameter
Sample Information 2
- ]
Elev. |Depth Pen./ | Blows Drilling Remarks/ z . I
(ft) (ft) | Sample| Depth R, e Field Test Data 5 Soil and Rock Description
No (ft) ec. |per6in. o
: (in) | orRQD 9
S1 0 24/24 | 2-7-6-4 S1A (0-18"): WIDELY GRADED SAND WITH SILT: ~80% fine to
to coarse sand, ~15% nonplastic fines, ~5% medium gravel, dark
2 brown, damp. (18" TS)
130—
S1B (18"-24"): SILTY SAND (SM); ~80% fine sand, ~20%
- > nonplastic fines, orange to grayish brown, damp.
S2 to 24/21 | 7-9-9-9 S2: NARROWLY GRADED SAND (SP): ~95% fine sand, ~5%
4 nonplastic fines, red-brown, moist.
s3 tz(lj 2417 | 7-7-12- S3: Similar to S2.
6 12
— 5 a
z
<
w
1 2
6 E7. © | S4:SILTY SAND WITH GRAVEL (SM); ~55% fine to coarse
S4 to 24019 |4-5-7-10 g sand, ~30% fine to coarse gravel, ~15% low plasticity fines,
| 8 & | reddish brown, wet.
T S5 8 24/14 | 8-9-5-5 S5: WIDELY GRADED SAND WITH SILT AND GRAVEL
to (SW-SM); ~50% fine to coarse sand, ~35% fine to coarse gravel,
| 10 ~10% nonplastic fines, reddish brown, wet. Finer with depth.
T " 10 A S6: NARROWLY GRADED SAND WITH SILT (SP-SM); ~90%
S6 24/10 | 4-4-4-4 - o o
:% fine sand, ~10% nonplastic fines, red-brown, wet.
120—
T End of boring at 12'. Planned Extent.
Backfilled with drill cuttings.
-— 15
NOTE: PROJECT NAME: Project Highlands

CITY/STATE: Cromwell, Connecticut
GEI PROJECT NUMBER: 2102942

GEI

@
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GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

BORING INFORMATION

LOCATION: See Plan.

VERTICAL DATUM:

TOTAL DEPTH (ft): _ 12.0
LOGGED BY:

BORING
GROUND SURFACE EL. (ft): 132.0 DATE START/END: 8/6/2021 - 8/6/2021
DRILLING COMPANY: Seaboard Drilling, Inc. B7
DRILLER NAME: Dale Griffin
B. Akereyeni RIG TYPE: Diedrich D-50 ATV PAGE 1 of 1

DRILLING INFORMATION

HAMMER TYPE:

AUGER 1.D./O.D.:

Automatic

4.25inch / NA

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft):

CASING I.D./O.D.: NA/NA

CORE BARREL TYPE:

DRILLROD O.D.: NM

CORE BARREL 1.D./JO.D. NA/NA

8/6/2021 Wet sample at 4 ft

ABBREVIATIONS: Pen. = Penetration Length

Rec. = Recovery Length

RQD = Rock Quality Designation

= Length of Sound Cores>4 in / Pen.,

WOR = Weight of Rods
WOH = Weight of Hammer

S = Split Spoon Sample

C = Core Sample

U = Undisturbed Sample
SC = Sonic Core

DP = Direct Push Sample
HSA = Hollow-Stem Auger

Qp = Pocket Penetrometer Strength NA, NM = Not Applicable, Not Measured
EI\_/ = EOC‘.‘;‘LTOTV”G Shear Strength Blows per 6 in.: 140-lb hammer falling

T aud imit 30 inches to drive a 2-inch-O.D.
PI = Plasticity Index

PID = Photoionization Detector split spoon sampler.
1.D./0.D. = Inside Diameter/Outside Diameter

Sample Information

©
£
- ©
Elev. |Depth Drilling Remarks/ zZ . -
() | (1) | Sample| Depth | PN/ | Blows Field Test Data 5 Soil and Rock Description
NoO. () ec. |per6in. o
(in) | orRQD 9
0 4.8. 81: SILTY SAND (SM); ~70% fine to coarse sand, ~15%
1 to 2417 1-4-8-5 nonplastic fines, ~15% fine to coarse gravel, dark brown, damp.
1 2 Contain organic fibers. (16" TS)
130 2 7. S2: NARROWLY GRADED SAND WITH SILT (SP-SM); ~90%
S2 24/19 | 4-7-8-9 > o >
ti) fine sand, ~10% nonplastic fines, gray-brown, damp.
T s3 4 24120 | 10-10- $3: SILTY SAND (SM); ~85% fine sand, ~15% nonplastic to low
to 10-10 plasticity fines, reddish brown, moist.
L s 6 ;
w
T 6 e S4: NARROWLY GRADED SAND WITH SILT (SP-SM); ~90%
X S4 tg 2415 | 5-6-7-7 fine sand, ~10% nonplastic fines, reddish brown, wet.
T S5 8 24/21 |8-16-18- S5: NARROWLY GRADED SAND WITH SILT (SP-SM); ~80%
to 13 fine sand, ~10% fine to coarse gravel, ~10% nonplastic fines,
| 10 reddish brown, wet.
T " s6 10 24/14 |6-9-7-10 = | S6:(10-12'): WIDELY GRADED SAND WITH GRAVEL (SW);
to 5 ~70% fine to coarse sand, ~25% fine to coarse gravel, ~5%
| 12 > | nonplastic fines, reddish brown, wet.
o
&
120— S - ;
End of boring at 12'. Planned Extent.
Backfilled with drill cuttings.
-— 15
NOTE: PROJECT NAME: Project Highlands
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CITY/STATE: Cromwell, Connecticut
GEI PROJECT NUMBER: 2102942 c




GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

BORING INFORMATION
LOCATION: See Plan. BORING
GROUND SURFACE EL. (ft): _140.0 DATE START/END: _8/18/2021 - 8/18/2021

VERTICAL DATUM: DRILLING COMPANY: _Seaboard Drilling, Inc. B18
TOTAL DEPTH (ft): _22.0 DRILLER NAME: _Dale Griffin

LOGGED BY: _B. Akereyeni RIG TYPE: Diedrich D-50 ATV PAGE 1 of 2
DRILLING INFORMATION

HAMMER TYPE: _Automatic CASING 1.D./O.D.: NA/NA CORE BARREL TYPE:

AUGER 1.D./O.D.: _4.25 inch / NA DRILL ROD O.D.: NM CORE BARREL .D./0.D. NA/NA

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft): _¥ 3.6 8/18/2021 11:02 am

ABBREVIATIONS: Pen. = Penetration Length S = Split Spoon Sample Qp = Pocket Penetrometer Strength NA, NM = Not Applicable, Not Measured
Rec. = Recovery Length C = Core Sample Sv = Pocket Torvane Shear Strength Blows per 6 in.: 140-Ib hammer falling
RQD = Rock Quality Designation U = Undisturbed Sample LL = Liquid Limit . . .
= Length of Sound Cores>4 in/ Pen.,%  SC = Sonic Core PI = Plasticity Index 80 l|nches to drive a 2-inch-O.D.
WOR = Weight of Rods DP = Direct Push Sample PID = Photoionization Detector split spoon sampler.
WOH = Weight of Hammer HSA = Hollow-Stem Auger 1.D./0.D. = Inside Diameter/Outside Diameter
Sample Information 2
- ]
Elev. |Depth Pen./ | Blows Drilling Remarks/ z . I
() | (f) | Sample| Depth | 220" | 2O Field Test Data 5 Soil and Rock Description
No. (ft) e ’ >
(in) | orRQD 9
S1 0 24/20 | 2-2-15- S1A (0-13"): WIDELY GRADED SAND (SW); ~90% fine sand,
to 29 ~5% nonplastic fines, ~5% fine gravel, black-brown, damp,
1 2 o | organic odor (TS)
Z | S1B(13-20"): SILTY SAND (SM); ~75% fine to coarse sand,
9 | ~15% nonplastic fines, ~10% fine gravel, light brown to reddish
€ E brown, dry.
S2 2 24/16 18-13- w | S2: WIDELY GRADED SAND WITH GRAVEL (SW); ~75% fine
to 10-8 <>,: to coarse sand, ~20% fine to medium gravel, ~5% nonplastic
1 4 % fines, brown, damp to moist.
Auger grinding at 2 to 4 ft. (cobbles)
T 4 e S3: NARROWLY GRADED SAND (SP): ~95% fine to coarse
S3 tg 2411 5-5-5-6 sand, ~5% nonplastic fines, reddish brown, wet.
- 5
T sS4 t?) 24/8 |6-6-10-8 S4: Similar to S3, with grayish brown
8 2
T <
%)
130—— 10 S5: CLAYEY SILT (CL-ML): 98.7% low plasticity fines, 1.3% fi
S5 10 24/11 |5-6-7-10 : > (CL-ML): 98.7% low plasticity fines, 1.3% fine
%% sand, reddish brown, wet to damp.
5
»
I " S6 15 24/13 | 5-8-9-8 S6: CLAYEY SILT (CL-ML); ~90% nonplastic to low plasticity
to fines, ~5% fine gravel, angular up to 0.25", ~5% fine to coarse
1 17 sand, reddish brown, wet.
NOTE: PROJECT NAME: Project Highlands

CITY/STATE: Cromwell, Connecticut
GEI PROJECT NUMBER: 2102942

O
GEIS




GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

LOCATION: See Plan.
GROUND SURFACE EL. (ft): 140.0
VERTICAL DATUM:

BORING

DATE START/END:

DRILLING COMPANY: Seaboard Drilling, Inc.

8/18/2021 - 8/18/2021 B18

PAGE 2 of 2
Sample Information %
Elev. |Depth Pen./ | Blows Drilling Remarks/ P4 " g
(ft) (ft)y | Sample | Depth Rec-. per 6 in. Field Test Data 5] Soil and Rock Description
No. | (M) | “Gn) |orRQD 3
5
(2]
120—— 20 20 S7: CLAYEY SILT (CL-ML); ~90% nonplastic to low plasticity
N - N (]
s7 é% 2417 7_1(;'10' fines, ~5% v. fine sand, reddish brown, wet.
T End of boring at 22'. Planned Extent.
Backfilled with drill cuttings.
—1T 25
110—— 30
—1 35
NOTE: PROJECT NAME: Project Highlands
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CITY/STATE: Cromwell, Connecticut
GEI PROJECT NUMBER: 2102942 c




GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

BORING INFORMATION
LOCATION: See Plan. BORING
GROUND SURFACE EL. (ft): _136.0 DATE START/END: _8/16/2021 - 8/16/2021

VERTICAL DATUM: DRILLING COMPANY: _Seaboard Drilling, Inc. B30
TOTAL DEPTH (ft): _22.0 DRILLER NAME: _Dale Griffin

LOGGED BY: _B. Akereyeni RIG TYPE: Diedrich D-50 ATV PAGE 1 of 2
DRILLING INFORMATION

HAMMER TYPE: _Automatic CASING 1.D./O.D.: NA/NA CORE BARREL TYPE:

AUGER 1.D./O.D.: _4.25 inch / NA DRILL ROD O.D.: NM CORE BARREL .D./0.D. NA/NA

DRILLING METHOD: Hollow Stem Auger

WATER LEVEL DEPTHS (ft):

¥ 6.5 8/16/2021 7:08 am

ABBREVIATIONS: Pen. = Penetration Length S = Split Spoon Sample Qp = Pocket Penetrometer Strength NA, NM = Not Applicable, Not Measured
Rec. = Recovery Length C = Core Sample Sv = Pocket Torvane Shear Strength Blows per 6 in.: 140-Ib hammer falling
RQD = Rock Quality Designation U = Undisturbed Sample LL = Liquid Limit . . .
= Length of Sound Cores>4 in/ Pen.,%  SC = Sonic Core PI = Plasticity Index 80 l|nches to drive a 2-inch-O.D.
WOR = Weight of Rods DP = Direct Push Sample PID = Photoionization Detector split spoon sampler.
WOH = Weight of Hammer HSA = Hollow-Stem Auger 1.D./0.D. = Inside Diameter/Outside Diameter
Sample Information 2
- ]
Elev. |Depth Pen./ | Blows Drilling Remarks/ z . I
(ft) (ft) | Sample| Depth R, e Field Test Data 5 Soil and Rock Description
No (ft) ec. |per6in. o
: (in) | orRQD 9
S1 0 24/22 | 5-4-5-7 S1: WIDELY GRADED SAND WITH SILT AND GRAVEL
to (SW-SM); ~75% fine to coarse sand, ~15% fine to medium
L 2 gravel, ~10% nonplastic fines, dark brown to reddish brown,
damp. (19" TS)
T 2 o4 S2: WIDELY GRADED SAND WITH GRAVEL (SW); ~65% fine
S2 t 24/15 13-24 o6 ) h
(o} 28-23 to coarse sand, ~30% fine to coarse gravel, ~5% nonplastic
1 4 fines, reddish brown to brown, dry.
T s3 4 24/18 19-20- S3: WIDELY GRADED SAND WITH SILT AND GRAVEL
to 17-20 (SW-SM); ~75% fine to coarse sand, ~15% fine to coarse gravel,
1 5 6 ~10% nonplastic fines, brown, damp to moist.
130 6 e S4: NARROWLY GRADED SAND WITH SILT (SW-SM); ~90%
S4 t 2417 10-10 - o o ]
é) 10-9 fine sand, ~10% nonplastic fines, reddish brown, wet.
o
b4
1 <
1%}
>
3
g
T <
4
(O]
T " S5:N
s5 | 10| 240 | 7789 - No recovery.
L 12
%mw S6 15 24117 | 3-5-7-8 S6: WIDELY GRADED SAND WITH GRAVEL (SW); ~65% fine
to to coarse sand, ~30% fine to medium gravel, ~5% nonplastic
120 17 fines, brown to orange brown, wet.
NOTE: PROJECT NAME: Project Highlands

CITY/STATE: Cromwell, Connecticut

GEI PROJECT NUMBER: 2102942

O
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GE| WOBURN STD 1-LOCATION-LAYER NAME 2102942_PROJ HIGHLANDS BORING LOGS.GPJ GEI DATA TEMPLATE 2013.GDT 10/13/21

LOCATION: See Plan.

BORING

GROUND SURFACE EL. (ft):_ 136.0
VERTICAL DATUM:

DATE START/END:

DRILLING COMPANY: Seaboard Drilling, Inc.

8/16/2021 - 8/16/2021 B30

PAGE 2 of 2
Sample Information 2
- I
Elev. |Depth Pen./ | Blows Drilling Remarks/ z . I
() | (f) | Sample| Depth | 220" | 2O Field Test Data 5 Soil and Rock Description
No. (ft) P ' >
(in) |orRQD 9
a
P4
<
T (2}
>
3
g
2 20 & | S7: WIDELY GRADED SAND WITH GRAVEL (SW); ~80% fine
S7 24/17 |13-6-6-6 o, 7 ] S f
to O | to coarse sand, ~15% fine to medium gravel, ~5% nonplastic
s 22 fines, brown, wet.
T End of boring at 22'. Planned Extent.
Backfilled with drill cuttings.
-T— 25
10—
-— 30
-— 35
100—
NOTE: PROJECT NAME: Project Highlands

CITY/STATE: Cromwell, Connecticut
GEI PROJECT NUMBER: 2102942 c
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Soil Logs & Map



IWWA Application #22-02
Scannell Properties #576, LLC
210 Shunpike Road, Cromwell, CT

SOIL PROFILE LOGS —AREAS 1 & 2
Investigation performed 7-22-22

AREA 1 (Pits 1-3): General location: southeast cornfield, presently fallow. Agricultural disturbed soils observed in
all pits due to active/historic agriculture. Deep furrow/mound microtopography from moldboard plowing. Areas of
discontinuous buried A horizon noted in places at depth. Area 1 not classified as wetlands.

AREA 2 (Pits 4-5): General location: northwest corner at edge of cornfield. Area historically and more recently
disturbed and revegetated. Significant grade and soil profile disturbance noted including tracks and ruts from
large farm equipment. In winter of 2020/2021, active cuts and fills, soil stockpiles, etc. observed. Area 2 not

classified as wetlands.

AREA 1
Pit 1: 41.629203, -72.661815
. Redox Features Texture
Depth Matrix Color Type Color %
0-10 10yr 3/2 Sandy loam
10-20+ | 10yr 4/4 C 10yr 4/4 | 10 | Sandy loam
C 7.5yr4/6 | 5
Pit 2: 41.628893, -72.661851
. Redox Features Texture
Depth Matrix Color Type Color %
0-12 10yr 3/2 Sandy loam
12-18 10yr 2/1 Sandy loam
18-22+ | 10yr 4/6 Sandy loam
Pit 3: 41.629011, -72.661564
. Redox Features Texture
Depth Matrix Color Type Color %
0-12 10yr 3/3 Sandy loam
12-20+ | 10yr 4/4 C 7.5yr 4/6 | 2 | Sandy loam
C 7.5yr5/8 | 1
AREA 2
Pit 4: 41.63089, -72.666405
. Redox Features Texture
Depth Matrix Color Type Color %
0-8 10yr 3/2 Sandy loam
8-18 10yr 3/3 C 7.5yr 4/6 | 2 | Sandy loam
18-20+ | 10yr 4/4 C 10yr 4/6 | 10 | Sandy loam
Pit 5: 41.630672, -72.666607
. Redox Features Texture
Depth Matrix Color Type Color %
0-10 10yr 3/3 Sandy loam
10-16 7.5yr 4/4 C 7.5yr 5/8 | 1 | Sandy loam
C 7.5yr 4/6 | 2
16-20+ | 10yr 4/4 C 7.5yr5/8 | 1 | Loamy sand
C 7.5yr4/6 | 1







Rare Plant Survey Report
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. REPORT CONTAINS SENSITIVE RARE SPECIES DATA
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State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

Executive Summary

Project Name: Project Highlands

NDDB Determination:  Preliminary Assessment No. 202014871 dated February 1, 2021

Site Location: Shunpike Road and Geer Street, Cromwell, CT

Target Species: Collins’ sedge (Carex collinsii)

Early coral root (Corallorhiza trifida)

Twinflower (Linnea borealis spp. americana)
Climbing fern (Lygodium palmatum)

Three-leaved false Solomon’s seal (Maianthemum trifolium)
Bayard’s white adder’'s mouth (Malaxis bayardii)
Green adder’s mouth (Malaxis unifolia)

Northern adder’s tongue (Ophioglossum pusillum)
Field paspalum (Paspalum laeve)

White-fringed orchid (Platanthera blephariglottis)
Yellow-fringed orchid (Platanthera ciliaris)

Elliot's goldenrod (Solidago latissimifolia)

Northern stitchwort (Stellaria borealis)

Survey Duration: March through November 2021

Survey Results: Known location of one species, Lygodium palmatum, was confirmed.

No other State Listed species were found.

2|Page



State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

General Site Characteristics

The survey area totals + 250-acres and consists of multiple parcels located east of Shunpike
Road and north of Geer Street (“the Site” hereinafter). The Site is bordered to the north by the
Rocky Hill-Cromwell boundary line. The survey area falls within the central portion of the
Connecticut Valley ecoregion’ and lies approximately 1.8 miles west of the Connecticut River.
From a biogeographical perspective, the survey area is primarily influenced by glaciofluvial
deposits. The soils are a complex of Manchester, Hartford, Sudbury, Walpole, and Branford sandy

loams and Penwood loamy sand, with Raypol and Scarboro soils occupying wetland areas?.

The area is made up of a series of agricultural fields interspersed with mixed hardwood forest.
The agricultural fields include cropland and a fallow tree farm and have a generally flat aspect
with gently rolling topography. The uncultivated areas are made up of three habitat types: (1) wet
secondary growth forests and vernal pools; (2) wet to mesic meadows; and (3) mesic secondary
growth forests. Forested areas are vegetated primarily by native species, with some incursions of

invasive shrubby species.

A review of historical aerial photography shows that, while there is slight variation in the exact
borders, the current fields south and east of the Vernal Pool 6 are present in 1934, with the
exception of approximately six acres of the field just east of Vernal Pool 4, in the center of the
Site and the Staging yard, which are forested?®. By 1951, the field portion of the northern wetland
is cleared and by 1970, the agricultural footprint has reached its greatest extent. By 1986 some
portions of the northern wetland are regrowing. By 2004, the central material storage yard has

been cleared and the use footprint is as it is today.*

Survey Protocol

Field surveys were conducted by botanists James Cowen and Aubree Keurajian and wildlife
biologist Eric Davison throughout the 2021 growing season. Surveys were timed so as to include
the bloom and fruiting times for all target species. Nine site visits were made, the first on March

11t 2021, to determine potential habitat for target species and focus areas for subsequent

" https://www.plantmaps.com/interactive-connecticut-ecoregions-l4-map.php

2 http://cteco.uconn.edu/viewer/index.html?viewer=simple

3 University of Connecticut Library Map and Geographic Information Center - MAGIC. (2018).Neighborhood Change in Connecticut,
1934 to Present. Retrieved from http://magic.lib.uconn.edu/mash_up/1934.html.

4 UConn Air Photo Archive, 1934, 1951, 1967 1970, 1986, 1990, 1995, 2004.
https://connecticut.maps.arcgis.com/apps/View/index.html?appid=044e8e6266aa44dc8cccObbe2eecach4 &extent=-
74.8197,40.6374,-70.2054,42.4665



State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

surveys, and the final on November 11, 2021, totaling 55.5 person hours. The November site visit
was outside of the growing season, but the purpose was to evaluate the habitat suitability of the
recently added parcels bordering Shunpike Road. Survey effort information is provided in Table
1 below. Surveys were conducted by slowly walking and visually the entirety of suitable habitat

within the Site. Botanists utilized field and technical keys to identify target and companion species.

Table 1: Survey dates, weather, and effort
Survey Date Weather Total Person Hours (personnel)
March 11 Partly cloudy 60F 10 (JC and AK)
March 22 Sunny 64F 2.5 (AK)
May 13 Partly cloudy 68F 3 (AK)
May 20 Mostly sunny 77F 3 (AK)
June 9 Partly cloudy 88F 12 (ED, JC, and AK)
August 11 Partly cloudy 89F 5 (JC and AK)
September 14 Mostly sunny 75F 8 (JC and AK)
October 13 Mostly cloudy 70F 6 (JC and AK)
November 17 Sunny, 50F 6 (JC and AK)
JC = James Cowen; AK = Aubree Keurajian

Field surveys for suitable habitat were conducted by botanists James Cowen and Aubree
Keurajian in March to determine habitat types and target survey areas for the remainder of the
spring and summer survey period. The majority of the Site is in active cultivation with a variety of
crops, primarily corn, but also many varieties of squash. The remainder of the site was surveyed
for target species. It is made up of forested wetland and upland areas, uncultivated edges, fields
and other unmaintained areas, particularly in wet areas, and areas with anthropogenic activity
that does not necessarily conflict with target species habitat requirements, such as the staging
yard and Christmas tree farm. The site is divided into 15 sections by their vegetation type, land
use, location, and hydrology; these sections are described in more detail in the Survey Results
below. The portion of the eastern field determined in the March habitat surveys to be a wet

meadow was later observed to be a mesic portion of the cornfield.

An overview of target State-listed species is given in Table 2 below, followed by a description of
each species, including identifying characteristics. Much of the State-listed species habitat

provided by the NDDB program (see Appendix B — Rare Species Survey Habitat Mapping) are



State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

located to the north and east of the Site, with only five species shown within the bounds of the

Site. These species are indicated with an asterisk in Table 2 below.

Table 2: NDDB preliminary species list noting listing status, habitat and bloom period
Common Cn Listing . Bloom
Name Scientific Name Status Habitat Period
Colllns* Carex collinsii SCH Sphagnum bogs, Atlantic white cedar June -
sedge and red maple swamps August
rEoirtly coral Corallorhiza trifida SC Swamps and wet woods May-June
Twinflower Llnnga borealis ssp. E Dry to moist woods, swamps, and June
americana bogs
Moist acidic woods, thickets, stream
Climbing fern* | Lygodium palmatum SC margins, meadows, usually on nutrient | Evergreen
poor soil
Three leaved
false Maianthemum
Solomon’s trifolium T Sphagnum bogs and swamp forests May-June
seal
Bayard’s .
white adder’s | Malaxis bayardii SCH Dry Oak. and pine woodlands and dry, June-
sandy fields August
mouth
; Sphagnum bogs, forested swamps,
Green adder's Malaxis unifolia E wetland borders, rich rocky woods, wet | July-August
mouth . X .
acidic sandy substrates, moist thickets
Northern . . . .
adder's Ophloglossum E Moderately well drained to hydric open | Spring-
pusillum areas September
tongue
Field Paspalum laeve T Moderately well-drained to hydric soils, | August-
paspalum* P sandy fields, thickets, and shores September
White-fringed | Platanthera
orchid* blephariglottis E Wet peat bogs Late June
Acidic hydric and moderately well Late July —
Yellow-fringed . drained sandy or peaty soils, with y
! Platanthera ciliaris E Early
orchid meadow, shrubby, or open forest
: September
vegetation
Elliott’s thdggp . SCH | Swamps, thickets, borders of woods August -
goldenrod latissimifolia September
Northern . . .
stitchwort* Stellaria borealis SC Moist, usually shady places May-August
Listing Status: Special Concern (SC), Threatened (T), Endangered (E), and Special Concern Historic
(SCH)

Collin’s sedge (Carex collinsii) the only species in Collinsiae section found in Connecticut. It is
distinguished by having a staminate terminal spike with usually 4 or 5 lower carpellate spikes, the

lowest of which is subtended by a bract which has a blade and a sheath that measures greater



State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

than 4mm. It has 8 to 15 mm long, glabrous perigynia with a 3 to 4 mm long beak, reflexed teeth,
and terete to trigonous, narrow-obloid achenes with persistent styles. The flower has three
stigmas. It is an obligate wetland species, growing most frequently on peat moss (Sphagnum

spp.) under an Atlantic white cedar (Chamaecyparis thyoides) canopy.®,°

Early coralroot (Corallorhiza trifida) is a member of the Orchidaceae family, and one of three
members of its genus found in Connecticut.” They are saphrophytic plants recognized by a spike
of small yellow-white flowers. They can be distinguished from their congeners by flowering in the
spring, having flowers that lack red-purple spots and a nectar spur, yellow-green rather than
purple to brown stems. They are found in forests, swamps, wetland margins, and some

anthropogenic habitats.®

American twinflower (Linnea borealis var. americana) is a member of the Caprifoliaceae family,
and the only member of its genus in Connecticut. ° It is a small, trailing plant with pubescent,
toothed, opposite simple leaves on an often red stem, with a pair of nodding, pink to white flowers
with fused petals, each born on an upward angled pedicel which branches from a peduncle that
rises well above the leaves. It is found in mesic to wet-mesic, evergreen and mixed evergreen-

deciduous forests, talus and rocky slopes, and alpine or subalpine zones.

Climbing fern (Lygodium palmatum) is the only member of the Lygodiaceae family found in
Connecticut. As its name suggests, it is a climbing plant. It can be recognized by its dimorphic
leaves, with larger, three to seven palmately lobed leaves often remaining green year-round, with
much smaller, more finely lobed, spore bearing leaves growing in the summer. It is found in low

forests, forest edges, and swamplands, primarily on peaty, acidic soils overlying sand.' 12

5 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual for
the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild Flower
Society, 2011. Print. pg. 104, 110, 118.

8 hitps://gobotany.nativeplanttrust.org/species/carex/collinsii/

" Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

8 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual for
the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild Flower
Society, 2011. Print. pg. 198-201.

® Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

9 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual
for the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild
Flower Society, 2011. Print. pg. 499-500.

" Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual
for the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild
Flower Society, 2011. Print. pg. 61.

12 http://www.ct-botanical-society.org/Plants/view/1878



State-listed Plant Species Survey Results
210 Shunpike Road, Cromwell

Three-leaved false Solomon’s-seal (Maianthemum trifolium) is a member of the Ruscaceae
family, and one of four members of its genus found in Connecticut.'. It can be recognized by
having two to four glabrous, elliptic, entire leaves arranged alternately on a stem which bears a
2-6 cm long raceme of small, white, flowers with six, 2.5 to 6 mm long tepals. They are found in

fens, bogs, and laggs, usually where there is at least partial canopy.'4

Bayard’s adder's-mouth (Malaxis bayardii) is a member of the Orchidaceae family, and one of
three species in its genus found in Connecticut, all of which are state listed.’® The genus is
recognized by having a single leaf from which a spike of minute, white-green, flowers arises.
Bayard’s adder’'s-mouth is distinguished by having a two-lobed labellum with basal auricles more
than 0.6 times as long as the labellum and pedicels usually between 3.4 and 5.8 mm. The lower
flowers are typically persistent on Bayard’s adder’'s mouth whereas they are withered or shed by
the anthesis of upper flowers on green adder’s-mouth. Bayard’s adder's-mouth is found in

meadows, fields, shrublands or thickets, woodlands, and anthropogenic habitats.'®

Green adder’s mouth (Malaxis unifolia) is a member of the Orchidaceae family, and one of three
species in its genus found in Connecticut, all of which are state listed.'” The genus is recognized
by having a single leaf from which a spike of minute, white-green, flowers arises. White adder’s-
mouth is distinguished by having a two-lobed labellum with basal auricles less than 0.6 times as
long as the labellum and pedicels usually between 5 and 10mm, as compared to Bayard’s adder’s
mouth (Malaxis bayardii), which has pedicels up to 5.8 mm long. The lower flowers are typically
withered or shed by the anthesis of upper flowers on green adder's mouth, whereas they are
persistent on Bayard’s adder’'s mouth. Green adder’s mouth is found in swamps, wetland borders,

forests cuts and openings, and cleared rights-of-way. '8

Northern adder’s tongue (Ophioglossum pusillum) is a member of the Ophioglossaceae family,

and one of two members of its genus found in Connecticut. ' They can be recognized by having

3 Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

4 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual
for the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild
Flower Society, 2011. Print. pg. 299-300.

S Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

' Haines, A., 2011. Flora Novae Angliae. New England Wildflower Society. Westford, MA. pg. 198-206.

7 Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

8 Haines, A., 2011. Flora Novae Angliae. New England Wildflower Society. Westford, MA. pg. 198-206.

" Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.
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simple, entire trophophores, reticulate venation, and sporangia on a linear sporophyte. Northern
adder’s tongue can be distinguished by having a trophophore that is lanceolate to elliptic or
narrow-ovate, matte and not firm, and with a gradually tapering base, as well as its preference
towards more open habitats. Northern adder’s tongue is found in marshes, meadows and fields,

wetland margins, and anthropogenic habitats.2°

Field beadgrass (Paspalum laeve) is a member of the Poaceae family and one of two members
of its genus found in Connecticut. The more common species has three subspecies, one of which
is believed to be extirpated.?’ The beadgrasses can be recognized as small, synoecious grasses
with unbranched, secund branches with ovoid to obovoid spikelets with flat glumes and lemmas
and prominently hard upper lemmas that lack awns and are rigid to the slightly waved edges and
lacking a hyaline border. They have spikelets which are not subtended by bristles and ciliate
ligules. Field beadgrass can be distinguished from its more common congener by having longer
spikelets, measuring 2.3 to 3.3 mm, which are solitary at each node, and longer ligules, measuring

1.5 to 3.8 mm long. It grows in mesic to wet-mesic fields, shorelines, meadows, and riverbanks.??

White-fringed orchid (Platanthera blephariglottis) is a member of the Orchidaceae family, and one
of 15 species or naturally occurring hybrids in its genus found in Connecticut.? Like many of its
congeners, it is a short plant with a spike-like inflorescence. It can be distinguished by having
leaves along the stem, and white flowers with a simple, short-fringed labellum and long nectar
spur. It is typically found in bogs, fens, meadows, and fields, wetland margins, and anthropogenic
habitat.?*

Yellow-fringed orchid (Platanthera ciliaris) is a member of the Orchidaceae family, and one of 15
species or naturally occurring hybrids in its genus found in Connecticut.?® Like many of its
congeners, it is a short plant with a spike-like inflorescence. It can be distinguished by having

leaves along the stem, and orange flowers with a simple, long-fringed labellum and long nectar

20 Haines, A., 2011. Flora Novae Angliae. New England Wildflower Society. Westford, MA. pg. 62-65.

2 Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

22 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual
for the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild
Flower Society, 2011. Print. pg. 213, 223-4,271.

= Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.

24 Haines, Arthur, Elizabeth Farnsworth, and Gordon Morrison. New England Wildflower Society's Flora Novae Angliae: A Manual
for the Identification of Native and Naturalized Higher Vascular Plants of New England. Framingham, Mass.: New England Wild
Flower Society, 2011. Print. pg. 207-9.

% Dreyer G.D., C. Jones, et al. 2014. Native and Naturalized Vascular Plants of Connecticut Checklist. Connecticut Botanical
Society. New Haven, CT.
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spur. It is typically found in meadows, and fields, swamps, wetland margins, and anthropogenic
habitat.?6

Elliot’s goldenrod (Solidago latissimifolia) is a member of the Asteraceae, it is one of twenty-three
members of its genus found in Connecticut, two of which are State-Listed species.?” It is
distinguished from other species by having a nodding capitulescence with branches that have
secund capitula, basally disposed leaves that are pinnately veined, the lower of which are
gradually tapered to the base, and a creeping rhizomatous nature. The leaves and stem are
usually glabrous, with hairs, when present, few in number and restricted to midvein of leaves and
lines of decurrence from the leaf blades. The involucre is 4 to 6 mm tall with oblong to narrow-
ovate bracts that are 0.7 to 1.2 mm wide with obtuse to rounded tips, and disk corollas 4 to 5.5
mm long.?® Elliot's goldenrod grows in swamps, thickets, and meadows in the coastal plain of

New England.

Northern stitchwort (Stellaria borealis ssp. borealis) is a member of the Caryophyllaceae family,
and one of seven members of its genus found in Connecticut, four of which are introduced.?® The
stitchworts can be recognized by having hypogynous flowers with a di- or monochlamydeous
perianth made of distinct (non-fused) tepals and three styles, a sessile ovary, and fruit a many-
seeded capsule which dehisces by six valves. Northern stitchwort is distinguished from its
congers by having sessile, non-fleshy leaves that measure 7 to 60 by 2 to 8 mm long, flowers with
petals that are shorter than or barely exceed the sepals, which measure between 2 and 5 mm,
and are subtended by a green, herbaceous bract. The seed capsules are much longer than the
persistent sepals and contain seeds that are 0.7 to 1 mm long and smooth or obscurely marked
and roughened. Northern stitchwort grows in non-hyaline stream sides, springs, low fields, and

swamps, and less frequently in gullies and wet-mesic areas above treeline.*

Survey Results
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Of the thirteen target species, only one, climbing fern, was found on the Site. Two patches of
climbing fern were located in the area that was provided by the NDDB program, covering an area
of 3,783 square feet (see Appendix A, Photo 1 and Appendix B — Rare Species Habitat Map).
Field beadgrass, northern stitchwort, Collin’s sedge, and white fringed orchid were not found in
the areas indicated on the NDDB mapping, nor elsewhere on the Site. None of the other eight
species were found on the Site. A total of 19 congeners of target plants were found; they are

highlighted in orange in Appendix D — Species List.

Roughly 122 acres of the Site is made up of cultivated fields and areas of active land disturbance
activity. The remainder of the Site is comprised of areas that are wetlands, forests, or both. For
the purposes of surveying, the Site was divided into 15 Habitat Units based on their location and
vegetative characteristics. The majority of the noted +122 acres in active cultivation (or ongoing
anthropogenic disturbance) are fields that are vegetated only by crop species and an insignificant
amount of introduced weed species. Three areas, however, have a relatively high species
diversity and were thus determined to be potentially suitable habitat and were surveyed in detail.
These areas include the following Habitat Units: (1) Staging Yard, (2) Uncultivated Area, and (3)

Mesic Meadow in the Eastern Field.

Starting from the southeast corner and going clockwise, the remaining Habitat Units are (4) the
Southeastern Wetland, (5) the Christmas Tree Farm, (6) Vernal Pools 1, 2, and 3 and Associated
Woods, (7) the Woods East of Staging Yard, (8) the Northwest Forest and Gas Line ROW, (9)
the North Wetland, (10) Vernal Pools 4 and 5 and Associated Woods, (11) the Farm Pond, (12)
Vernal Pool 6, (13) the Woods North of Vernal Pool 6, (14) the Woods on the Eastern Edge and
(15) the Shunpike Access. These sections are described in greater detail below, and a full species

list for all Habitat Units can be found in Appendix D.

Habitat Unit 1- The Staging Yard

The Staging Yard is an approximately 4.5-acre area consisting of large piles of fill materials,
parking areas for vehicles, and areas of unmaintained vegetation (Appendix A: Photo 1). In the
northwest corner of this area there is a record of field beadgrass; however, the area shows signs
of substantial earth moving, and the vegetation is made up almost entirely of introduced species
(Appendix A: Photo 2). The area of the previous field beadgrass record is vegetated by a mix of

native and introduced species, primarily annual ragweed (Ambrosia artemisiifolia), purple
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lovegrass (Eragrostis spectabilis), horseweed (Erigeron canadensis), eyebane sandmat
(Euphorbia nutans), Canada goldenrod (Solidago canadensis) evening primrose (Oenothera
biennis) black medick (Medicago lupulina), lambsquarters (Chenopodium album), orchard grass
(Dactylis glomerata), Queen Anne’s Lace (Daucus carota), hairy crabgrass (Digitaria sanguinalis),
common plantain (Plantago major), red, white, and rabbit-foot clover (Trifolium pratense, repens,
and arvense), yellow nutsedge (Cyperus esculentus), coltsfoot (Tussilago farfara), garlic mustard
(Allaria petiolata), common reed (Phragmites australis var. australis), and mugwort (Artemisia
vulgaris). The dominant vegetation in the rest of the Staging Yard, where it is not denuded by
active earth moving activity, is primarily the same species, as well as white verbena (Verbena
urticifolia), fall American asters (Symphyotrichum ericoides and pilosum), gray goldenrod
(Soldago nemoralis), pokeweed (Phytolacca americana), poor man’s pepper-grass (Lepidium
virginicum), and rattlebox (Crotalaria sagittalis). A complete list of all species is given in Appendix

D, species found in the area of the previous field beadgrass record are bolded.

Habitat Unit 2- Uncultivated Area Northeast of Vernal Pool 4

This approximately six-acre area is comprised of an uncultivated low-lying area and a northeast
running strip of forest which separates it from the cultivated field to the south (Appendix A: Photo
3). To its east, just north of the Farm Pond, is an area where there is active fill. The forest strip
shares the characteristics of the rest of the woods surrounding Vernal Pools 4 and 5, which will
be discussed in section 11 below. The remainder of the area is primarily vegetated by a mix of
native and introduced herbaceous species. Although it is not a designated wetland, it is vegetated
by many wetland species. It is primarily vegetated by devil’'s beggar-ticks (Bidens frondosa),
sallow sedge (Carex lurida), rough barnyard grass (Echinochola muricata), flat top goldenrod
(Euthamia graminifolia), purple-top tridens (Tridens flavus), early and rough-stemmed golderods
(Solidago juncea and rugosa), switchgrass (Panicum virgatum), arrow-leaf tearthumb (Persicaria
sagittata), India love grass (Eragrostis pilosa), sensitive fern (Onoclea sensibilis), and soft rush
(Juncus effusus), With invasive mugwort, yellow nutsedge, bittersweet (Celastrus orbiculatus),
and purple loosestrife (Lythrum salicaria). Large vehicle tracks indicate recent earth moving

activity in this area.

Habitat Unit 3- Mesic Meadow in Eastern Field
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This approximately four-acre portion of the eastern field was determined in the March surveys to
be potentially suitable habitat for some of the wet-loving species, particularly northern adder’s-
tongue and Bayard’s adder’s mouth, due to its wet nature, relatively high species diversity, and
proximity to evergreen conifers offsite. During later surveys it became apparent that this field is
not, as it initially appeared, a hayfield, but rather is under active cultivation as a corn field, and as
was evident later in the season, is subjected to a substantial amount of cultivation and other soill
disturbance (Appendix A: Photo 4, 5, 6). In addition to the corn, which well overtopped all other
species by midseason, it is vegetated primarily by introduced species. These include field garlic
(Allium vineale), orchard grass, quickweed (Galinsoga parviflora), Queen Anne’s lace, sweet
vernal grass (Anthoxanthum odoratum), English and common plantain (Plantago lanceolata and
major), Johnny jump-ups (Viola tricolor), narrow-leaved montia (Montia linearis), mouse-ear
chickweed (Cerastium vulgatum), with invasive mugwort, field sorrel (Rumex acetosella) and
yellow nutsedge. The few native species present in large numbers include deer-tongue grass
(Dichanthelium clandestinum), white-top fleabane (Erigeron annus), sweet and rough-stemmed

goldenrod (Solidago odora and rugosa).

Habitat Unit 4- Southwestern Wetland

The southwestern wetland begins at the westernmost access road. It is comprised of a forested
area which separates the two westernmost fields, as well as a margin of forest surrounding an
open water area that expands greatly offsite to the north and west (Appendix A: Photo 7). To the
south it is bound by private residence. To the north it is bound by the Christmas tree farm and
upland forested area. Due to its proximity to residential and agricultural areas, this wetland is
vegetated by many invasive species, particularly near the residences and the accesses between
fields (Appendix A: Photo 8). The canopy is almost entirely comprised of red oak (Acer rubrum)
with lesser amounts of black cherry (Prunus serotina) and red oak (Quercus rubra). The shrub
layer is made up of native spicebush (Lindera benzion), oblong-leaf serviceberry (Amelanchier
canadensis), and staghorn sumac (Rhus hirta) and invasive morrow’s honeysuckle (Lonicera
morrowii) and multifora rose (Rosa multiflora). The herb layer is made primarily of common
copper-leaf (Acalypha rhomboidei), devil’'s beggar-ticks, deer-tongue grass, purple-leaved
willowherb (Epilobium coloratum), flat-top goldenrod, rattlesnake grass (Glyceria canadensis),
whitegrass (Leersia virginicum), clearweed (Pilea pumila), tall and rough-stemmed goldenrods

(Solidago altissima and rugosa), skunk cabbage (Symplocarpus foetidus), jewelweed (Impatiens
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capiensis), Japanese spurge (Pachysandra terminalis), and invasive mugwort, narrowleaf
bittercress (Cardamine impatiens), dame’s rocket (Hesperis matronalis), Japanese stiltgrass

(Microstegium vimineum), common reed, and Asiatic bittersweet (Celastrus orbiculatus).

Habitat Unit 5- Christmas Tree Farm

The Christmas tree farm is characterized by rows of planted evergreen conifers. Amongst these
rows are a mix of native and introduced herbaceous species, with some shrubs. The species are
primarily made up of yarrow (Achillea millefolium), broom-sedge (Andropogon virginicus), white-
top fleabane, flat-top goldenrod, little bluestem (Schizachyrium scoparium), Canada, early, gray,
rough-stemmed, and elm-leaved goldenrods (Solidago canadensis, juncea, nemoralis, rugosa,
and ulmifolia), Queen Anne’s lace, oxeye daisy (Leucanthemum vulgare), yellow toadflax
(Linnarea vulgaris), common mullein (Verbascum thapsus) and invasive mugwort and garlic
mustard. The shrubs are primarily common blackberry (Rubus allegheniensis) and black
raspberry (Rubus occidentalis), and invasive multiflora rose, Morrow’s honeysuckle, and autumn

olive (Elaeagnus umbellata) (Appendix A: Photo 9).

Habitat Unit 6- Vernal pools 1, 2, 3 and Associated Woods

The only State-Listed species found on the Site was located within this area. Two patches of

climbing fern were located|jjnortheast of Vernal Pool 1 (Appendix A: Photo 10).

The woods west of the Christmas tree farm are dominated by American beech (Fagus grandifolia)
and white ash (Fraxinus americana), with a very sparse herb layer (Appendix A: Photo 11). The
border between the Christmas tree farm and forested areas is vegetated primarily by invasive

species, particularly autumn olive, multiflora rose, and Asiatic bittersweet.

Moving northward, towards potential vernal pools 1 and 2 the tree canopy becomes dominated
by red maple, black cherry, and white pine, with shagbark and bitternut hickory (Carya ovata and
cordiformis) with locally dense stands of eastern red cedar (Juniperus virginiana) and eastern
white pine (Pinus strobus). The shrub layer is dominated by ironwood (Carpinus caroliniana),
witch hazel (Hamamelis virginiana), blackhaw (Viburnum prunifolium), and lowbush and blue
ridge blueberries (Vaccinium pallidum and angustifolium) in drier portions, with spicebush
(Lindera benzion), arrowwood (Viburnum dentatum), and highbush blueberry (Vaccinium

corymbosum), as well as invasive burning bush (Euonymus alatus), barberry (Berberis thunbergii)
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multiflora rose, morrow’s honeysuckle and Asiatic bittersweet throughout, particularly near edges
and old woods roads (Appendix A: Photo 12). The herb layer is relatively sparse in most places.
It is dominated by wood anemone (Anemone quinquefolia), loose-flowered sedge (Carex
laxiflora), Canada mayflower (Maianthemum canadense) shinleaf (Pyrola elliptica), white wood
aster (Eurybia divaricata), Christmas fern (Polystichum acrostichoides), spotted cranesbill
(Geranium maculatum), star-flower (Trientalis borealis), and wreath goldenrod (Solidago caesia),
in drier areas and New York Fern (Thelypteris noveboracensis), skunk cabbage (Symplocarpus
foetidus), gray’s sedge (Carex grayi), marsh blue violet (Viola cucullata), cinnamon fern
(Osmunda cinnamomea), stout wood-reedgrass (Cinna arundinaceae) and sensitive fern

(Onoclea sensibilis) in and near wetlands. (Appendix A: Photo 13).

Vernal Pools 1 and 2 are almost entirely unvegetated (Appendix A: Photo 14, 15). Vernal Pool 3
is primarily fed by runoff from the staging yard and has areas of silt deposition. (Appendix A: Photo
16).

The wooded area between the Christmas tree farm and the staging yard is drier, with a greater
proportion of evergreen conifers in the canopy, primarily eastern red cedar (Juniperus virginiana)
and eastern white pine (Pinus strobus), in addition to the red and white oaks, the herb layer in
this area is sparse, with a shrub layer of lowbush and blue ridge blueberries (Vaccinium

angustifolium and pallidum) and witch hazel (Hamamelis virginiana).

Habitat Unit 7- Woods East of Staging Yard

The woods east of the staging yard has an American beech, red maple, red oak canopy with an
ericaceous shrub layer dominated by highbush and blue ridge blueberries (Vaccinium
corymbosum and pallidum). The herb layer is sparse, made up primarily of hay-scented fern
(Dennstaedtia punctilobula), cinnamon fern (Osmunda cinnamomea), teaberry (Gaultheria
procumbens), and shinleaf (Pyrola elliptica). There is a glade of eastern hemlock (Tsuga

canadensis) in the northern portion of this section.

Habitat Unit 8- Northwest Forest and Gas Line ROW

The woods in the north-central portion of the Site (and to west) are uniquely acidic, with a tree
canopy dominated by eastern white pine, white oak, black oak (Quercus velutina), sassafras

(Sassafras albidum), and eastern hemlock (Tsuga canadensis) in drier areas, with red maple,
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tulip poplar (Liriodendron tulipifera), and black tulepo (Nyssa sylvatica) in wetland areas. The
shrub layer in drier areas is made of sheep laurel (Kalmia angustifolia), witch hazel, with sweet
pepperbush (Clethra alnifolia), lowbush blueberry (Vaccinium angustifolium), spicebush (Lindera
benzion) in wetland areas, and invasive barberry, Morrow’s honeysuckle, and multiflora rose
throughout. The herb layer in dry areas is typical of that found in conifer dominated mixed
hardwood forests. It is primarily partridgeberry (Mitchella repens), teaberry, wild sarsaparilla
(Aralia nudicaulis), enchanter’'s nightshade (Circaea canadensis) and evergreen wood-fern
(Dryopteris intermedia). Wetland areas are much more densely vegetated and dominated by
bladder sedge (Carex intumescens), sallow sedge (Carex lurida), water pennywort (Hydrocotyle
americana), stout wood-reedgrass, goldthread (Coptis trifolia), fowl manna grass (Glyceria

striata), jewelweed, and New York Fern (Appendix A: Photos 17,18).

The Gas Line ROW west of the cultivated fields is vegetated by many of the same wetland species
found surrounding Vernal Pool 1, such royal fern (Osmunda regalis), gray dogwood, and
arrowwood, with drier areas vegetated by a mix of native and introduced species, notably
mugwort, oldfield toadflax (Nuttallanthus canadensis), and Clasping venus’ looking glass
(Triodanis perfoliata), deertongue grass (Dichanthelium clandestinum, and hairy rosette-
panicgrass (Dichanthelium acuminatum), birdsfoot trefoil (Lotus corniculatus), whorled loosestrife
(Lysimachia quadrifolia), bracken fern (Pteridium aquilinum), and rough-stemmed and sweet

goldenrods (Appendix A: Photos 19).

Habitat Unit 9- North Wetlands

The wetland which extends to the north from the northern edge of fields in the eastern portion of
the Site is vegetated primarily by red maple, red cedar, eastern hemlock (Tsuga canadensis),
yellow birch (Betula allegheniensis), pussy willow (Salix discolor) and multiflora rose. Beyond the
northeastern edge of the property is an extensive cattail (Typha latifolia) and invasive common
reed (Phragmites australis ssp. australis) dominated wetland. Between this wooded area north of
the property line and the cultivated fields there is a mesic area dominated by rough-stemmed and

Canada goldenrods and introduced species, notably mugwort (Appendix A: Photo 20).

To the west of this field is an uncultivated area which is made up of two parts, an ericaceous
shrub dominated swamp in the northern half, and a wet meadow in the southern half. The wet

meadow is vegetated primarily by tall, Canada, late, sweet, and rough-stemmed goldenrods
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(Solidago altissima, canadensis, gigantea, odora, and rugosa), sallow sedge, tussock sedge
(Carex stricta), soft rush (Juncus effusus), swamp milkweed (Asclepias incarnata var. pulchra),
Purplestem aster (Symphyotrichum puniceum), sensitive fern, cinnamon fern, arrow-leaf
tearthumb (Persicaria sagittata), rice cutgrass (Leersia oryzoides) bluejoint reedgrass
(Calamagrostis canadensis), deertongue grass, jewelweed, boneset (Eupatorium perfoliatum),
flat-top goldenrod, blue vervain (Verbena hastata), curly dock (Rumex crispus), and woolgrass
(Scirpus cyperinus), with invasive mugwort, purple loosestrife (Lythrum salicaria), creeping thistle

(Cirsium arvense), yellow nutsedge, and common reed (Appendix A: Photo 21).

This shrub and small tree area north of the herbaceous portion is dominated by bayberry (Morella
pensylvanica), black chokeberry (Aronia melanocarpa), sweet pepperbush, sheep laurel (Kalmia
angustifolia), setose blackberry (Rubus setosus), steeplebush (Spiraea tomentosa), and lowbush
blueberry (Vaccinium angustifolium) with some red maple, gray birch (Betula populifolia), eastern
white pine, and quaking aspen (Populus tremuloides). The herb layer is dominated by haircap
(Polytrichum commune) and peat mosses (Sphagnum sp.), teaberry, cinnamon fern, and

sensitive fern (Appendix A: Photo 22).

Habitat Unit 10- Vernal Pools 4 and 5 and Associated Woods

Like most of the wetlands on the Site, Vernal Pools 4 and 5 and their associated wooded areas
are vegetated by a mixed hardwood canopy made primarily of red maple, with box elder (Acer
negundo), shagbark hickory, eastern red cedar, white oak, scarlet oak (Quercus coccinea), pin
oak (Quercus palustris), and red oak. Spicebush, highbush and blue ridge blueberry, winterberry
(llex verticillata), elderberry (Sambucus canadensis), and speckled alder (Alnus incana) dominate
the shrub layer with invasive multiflora rose, morrow’s honeysuckle, burning bush and autumn
olive. The edges in particular are dominated by invasive species, with common blackberry and
groundnut (Apios americana) (Appendix A: Photo 23). The herbaceous layer is sparse, vegetated
primarily by sensitive fern, skunk cabbage, eastern marsh fern (Thelypteris palustris) fowl manna
grass (Glyceria striata), common woodrush (Luzula multiflora) and invasive moneywort

(Lysimachia nummularia) and Japanese stiltgrass (Appendix A: Photo 24).

Vernal Pool 4 is a shrub-swamp wetland, made up of hummocks which host shrubs, notably

highbush blueberry, spicebush, sweet pepperbush, and winterberry with swamp smartweed
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(Persicaria hydropiperoides). (Appendix A: Photo 25, 26). Vernal Pool 5 is dominated by invasive

honeysuckle and barberry.

Upland portions of this forested area, east of Vernal Pool 5 and between the wetland of Vernal
Pools 4 and 5, the vegetation becomes drier and more thicket-like, with bush honeysuckle, hairy
bittercress (Cardamine hirsuta) and mugwort, as well as American beech, gray dogwood,

sassafras, spotted wintergreen (Chimaphila maculata).

Habitat Unit 11- Farm Pond

The farm pond is surrounded by a narrow border of cottonwood, scarlet oak, pin oak, red maple,
and red oak with some invasive Tree of Heaven (Ailanthus altissima) and Norway maple (Acer
platanoides). The herbaceous layer is dominated by switchgrass (Panicum virgatum),
broomsedge (Andropogon virginicus), poison ivy (Toxicodendron radicans), path rush (Juncus
tenuis), churchmouse threeawn (Aristida dichotoma), Purple-top tridens (Tridens flavus wild
sensitive pea (Chamaecrista nicitans), goosegrass (Eleusine indica), flat-top goldenrod, Canada,
late, early, sweet, rough-stemmed, and elm-leaved goldenrods. The shrub layer is made up of
staghorn sumac (Rhus hirta) with invasive Morrow’s honeysuckle and Asiatic bittersweet
(Appendix A: Photo 27). The pond itself is mostly unvegetated, with large areas of swamp

smartweed and lesser duckweed (Lemna minor). (Appendix A: Photo 28)

Habitat Unit 12- Vernal Pool 6

Vernal Pool 6 is surrounded by herbaceous and shrubby vegetation. Along the wetland-upland
interface the vegetation is dominated by swamp milkweed, fireweed (Erechtites hieraciifolius),
soft rush, deertongue grass, sensitive fern, rough-stemmed and late goldenrods, Indian hemp
(Apocynum cannabinum) and common blackberry, with some invasive mugwort and purple
loosestrife. The wetland is vegetated primarily by buttonbush (Cephalanthus occidentalis), arrow-
leaf tearthumb, woolgrass, swamp candles (Lysimachia terrestris), rice cutgrass (Leersia
oryzoides), meadowsweet (Spirea alba), sweet pepperbush, royal fern, swamp smartweed,
tussock sedge (Carex stricta), fowl manna grass, and American bur-reed (Sparganium

americanum), with lesser duckweed in areas of open water (Appendix A: Photo 29, 30).

Habitat Unit 13- Woods North of Vernal Pool 6
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The woods north of Vernal Pool 6 are primarily upland and dominated by introduced species. The
canopy is comprised of American Beech, pin oak, eastern white pine, and sassafras, and invasive
Norway maple and Tree-of-Heaven, with common greenbrier (Smilax rotundifolia) and Asiatic
bittersweet. The shrub layer is dominated by lowbush blueberry and witch hazel with glossy false
buckthorn (Frangula alnus) and autumn olive. The herb layer is sparse, with common woodland
species such as Canada mayflower, whorled loosestrife, common woodrush, white wood aster,
and introduced species including cheatgrass (Bromus tectorum), mugwort, Queen Anne’s Lace

(Daucus carota), and English plantain (Plantago lanceolata) (Appendix A: Photo 31).

Habitat Unit 14- Woods on Eastern Edge

While the cultivated fields do go to the edge of the Site, the edges of these fields are characterized
by the adjacent forested area. This forested area has a canopy comprised of red and white oaks,
black cherry, and American beech with Asiatic bittersweet and poison ivy and a shrub layer of
multiflora rose, Morrow’s honeysuckle, autumn olive, and Japanese barberry (Berberis
thunbergii). The herb layer is comprised of purple loosestrife, New England and smooth blue
asters (Symphyotrichum novae-angliae and laeve), and early, rough-stemmed, and flat-top

goldenrods.

Habitat Unit 15- Shunpike Access

Habitat Unit 15 was surveyed on November 17, for the purposes of evaluating the potential for
target species to occur based on the habitat characteristics present. Photographs of this portion
of the Site are including as Appendix A-1. This survey area consists of a grouping of two parcels
that were added to the Project limits later in the summer, as they may provide lands for an access

road to the interior of the Site from Shunpike Road.

The 1934 aerial imagery shows the eastern half of the Shunpike Access in cultivation. This field
has approximately the same shape as a depression that is visible on current aerial imagery and
can be recognized on the ground by a ditched area separating this area from the main portion of
the parcel to the east. Presumably, this ditch was dug to drain this area for agricultural use. By
1970 an additional field, of approximately two acres, was cleared. This area extends east of the
middle of the already cleared area, the boundaries of this area can also be seen on current aerial
photography, although they are less distinct in the field. The 1970 aerial imagery also shows the

development directly north and south of the parcel along the frontage of Shunpike Road.
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Cultivation stops at some point after 1995, with the 2004 aerial imagery showing regrowth in these
fields.

The Habitat Unit is predominantly upland forested, with four wetlands present, including a western
north-to-south draining system (Wetland 4, See Appendix A-1, Photo 1), a northern wetland
system draining north (Wetland 5) and two small, isolated wetlands (Wetlands 10 and 13).
Wetlands include two potential vernal pools (Potential Vernal Pools 8 and 9). Wetland 4 drains
into the large beaver pond wetland associated with Habitat Unit 4. A significant amount of historic
disturbance is present within Wetland 4. Most notably a north-south running ditched portion of
Wetland 4 that marks the eastern boundary of this parcel (Appendix A-1: Photo 3), and an area
of steep elevation change in the northwestern inset corner (Appendix A-1: Photo 4). Throughout,
there is clear evidence of historic use as a dumping area (Appendix A-1: Photo 5, 6). Due to the
timing of the survey, many plants, particularly herbaceous species, were not able to be identified
to species, and others may have senesced entirely for the year. Upland areas have a canopy
dominated by red maple (Acer rubrum) and black cherry (Prunus serotina) with an understory
dominated by invasive species (Appendix A-1: Photo 7). There are a number of introduced
species found in this area not found on the rest of the parcel, notably substantial numbers of
thornless honey locust (Gleditsia triacanthos form inermis) and little-leaf basswood (Tilia cordata)
(Appendix A-1: Photo 8,9), these species are highlighted in light red in the species list and indicate
previous land use history. In addition to these species, there is what appears to be an old
crabapple orchard in the southern half of the upland areas (Appendix A-1: Photo 10). The eastern
half of these upland areas, which was released from cultivation in the latter half of the 1990s, is
heavily dominated by invasive species, particularly Autumn olive (Elaeagnus umbellata) and

Asiatic bittersweet (Celastrus orbiculatus) (Appendix A-1: Photo 11).

Where necessary, particularly in the southern portion of the survey area, wetland areas were
surveyed visually from their limits due to deep mud and in order to minimize impact to natural
hydrology. They are dominated by a canopy of red maple, with a shrub-herbaceous understory
made up primarily of blueberry (Vaccinium corymbosum), elderberry (Sambucus nigra spp.
canadensis), and multiflora rose (Rosa multiflora), with common reed (Phragmites australis var.
australis) and numerous grasses not able to be identified at time of survey (Appendix A-1: Photos
12 and 13). Both potential vernal pools were sparsely vegetated at the time of survey. Potential
Vernal Pool 8 is a small shallow depression embedded within Wetland 4. The vegetation consists

of royal fern (Osmunda regalis), tree clubmoss (Dendrolycopodium obscurum), and highbush
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blueberry (Appendix A-1: Photo 14). Potential Vernal Pool 9 is vegetated by royal fern, water
horehound (Lycopus sp.), and arrowwood (Viburnum dentatum) (Appendix A-1: Photo 15). The
frontage along Shunpike Road is vegetated by the same species as the rest of the upland areas
(Appendix A-1: Photo 16).

A complete listing of species is included in Appendix D- Shunpike Access Parcel. Again,
congeners of target species are highlighted in orange. A total of six congeners were found in this
area, with two species found nowhere else in the survey area: rough-leaved goldenrod (Solidago
patula), and Pennsylvania sedge (Carex pennsylvanica), as well as numerous sedges not able to
be identified at the time of survey. Substantial suitable habitat was found for climbing fern in the
northern portion of this survey area (Appendix A-1: Photo 17), although none was found, possibly
due in part to the presence of deep leaf litter. Additionally, this parcel has suitable habitat for early
coralroot, Bayard’'s and green adder’'s-mouth, Northern adder’s tongue, northern stitchwort, and
Elliot’'s goldenrod. While many of these species are known to grow in habitats with significant
anthropogenic disturbance, the intensity and duration of anthropogenic impact on this site has
likely degraded the habitat suitability to some degree. Finally, a number of invasive and introduced
woody species were also noted in this Habitat Unit that were not observed on the remainder of

the Site. Those species are highlighted in red.
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DAVISON
ENVIRONMENTAL

Photo 1: Characteristic agricultural field in southern portion of property. Some fields, such as this one, are used
as hayfields in first half of season, but are also cultivated crop fields in the latter half of the season.

Photo 2: Staging yard.
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ENVIRONMENTAL

Photo 3: Northwestern corner of staging area, location of prior field beadgrass observation. Note large
amount of mugwort and recently disturbed soil.

Photo 4: Area of uncultivated land just west of active fill area. Note standing water in bottom right, this is a
ditch from vehicle tires.
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Photo 6: Mesic meadow in eastern field is cornfield later in season.
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Photo 8: Swamp portion of southwestern wetland.
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Photo 10: Most open area of Christmas tree farm.
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Photo 12: American Beech and American Ash dominated upland forest west of Christmas tree farm.
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Photo 13: Characteristic area of woods near PVP1 and 2, note densely vegetated area in background.

Photo 14: Wetland areas west of PVP 1, with many invasive species.
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Photo 16: Potential Vernal Pool 2.
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Photo 18: Sparsely vegetated forest floor between Christmas tree farm and staging yard.
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ENVIRONMENTAL

Photo 20: Ecotone between dry and wetland portions of northwest woods.
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Photo 22: Photo taken looking west. Righthand treeline is the property edge, north of which extends a swamp.
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ENVIRONMENTAL

Photo 23: Herbaceous wet meadow. Vegetation dominated by purple loosestrife and goldenrods. Note large
patch of common reed in back righthand side.

Photo 24: Ericaceous dominated shrub-swamp.
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Photo 25: Photo taken looking west along edge of woods north of PVP 5. Dominated by bittersweet and
common blackberry.

Photo 26: Fern glade in the woods north of PVP5.
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Photo 28: Moss covered shrub hummock characteristic of PVP 4.



Appendix A: Site Photographs

Photo 30: Upper vegetation around farm pond, many goldenrods and invasive species.
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Photo 32: PVP6, photo taken looking west from edge of property.
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Appendix A-1: Site Photographs
Shunpike Access

Photo 1: Stream in Wetland 5.

Photo 2: Stormwater outfall into southern end of Wetland 4.
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Photo 3: Trench marking eastern boundary of the Site. Photo taken looking north, note dense invasive shrub
species to the left-hand side of photo.

Photo 4: Intense anthropogenic elevation changed in northwestern corner of parcel. Wrong photo
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Shunpike Access
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Photo 5: Old trash dumping, found throughout property.
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Photo 6: More recent trash dumping at southern end of property
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Photo 7: Trench on eastern edge of property. Note invasive understory to the righthand side. Photo taken
looking south.

Photo 8: Honey locust seed pods.
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ENVIRONMENTAL

Photo 9: Introduced little-leaf basswood.

Photo 10: Apparent historic orchard area.
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Photo 12: Southern end of Wetland 4.
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Photo 14: Potential vernal pool 8.
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Photo 16: Frontage along Shunpike Road looking south along sewerline right-of-way.



APPENDIX B — Mapping



pxuw-de JegeH ABAINS sa1ads By [|IMUIOID\PXLU\UOD[eS 190[01¢ [IaML0IO\UEBUE\S198[01d\ISPIOS WEBL SID LdVA(SIO Ld) X0qdoia\adosw\sIasn\:D
TZ0z JaquianoN :areq dew
02310 Ag paurejurew elep ¥yail Woly PaALBP SINOIUOD UONEBAS|T - L \
00310 AIaBew [euae 6TOZ 1NANIBULOD Jo 2181 :dei 95eq OO .
uosiAeq pue Ldv Aq pa1onpuos pionpues < -
IPI2Y S82UN0SaI [EIMEN :82IN0S BlRq

VoW NN

|

2

i MANOR!

Ti

TH AMO0Y

B8O’

189} 05t = You! |

-““
N
2

Ewwh

5 Ll LA

A

AKiepunog |eosed
Menng Bunsixg

2UI7 INOJUOD 100G ———

(e1eWIX0Iddy) Weang |

MOY ur seg

usiad & et ¥
INbuoB|y 81eWX0IddY = = = SAIAUNS 1200
AL $S820Y BUNSIXT @ e e = J

|00d [eusap &

NOILYOOT SIHL Lv GIWHIINOD)
) WNLYWVd NNIGODAT
|00d [BUIBA [BRUBIOH g

o) 2T pueiom
Baly pueIap) @jewixolddy
(e3eq |enuspyuod gaaN) seweds aiey

o
_ UuoN:6
je)qeH Aening seloedg asey D %
as (O |
puaba P

NVEANYT
1N21108ULOYD ‘||SMWOID
peoy a1dunys 0Tz
spue|yBiH 108loid
dely 1engeH AsAIng sa10ads arey




APPENDIX C — Survey Route Maps



Project Falcon March Surveys

A AllTrails

-72.675

AED 1
L s
Aerpspace and
E efing
Elementary School

: O
Cromwell [ =
-, i — T
LComprassor Station i s
i€ Frod

iE

Cromwell
Middle School

L

=g
=]
=
ey
m
£l

=
o
2
o |
% IE

. Woodside /f

“Intermediate
School

2]

\Q-l‘;li-":l'r :
on =5
g

03 Bupys
el i

n;al.n.l:‘slﬂ'lig:g_l. et

o
= ? ‘.*#-1
] -

|
=3

Shiihpike Fo
-
AT

>

0.2

10/29/21 Scale 1:13496 Datum WG S84




Project Falcon May Surveys

A AllTrails

-712.674 -712.672

1 1
0 mi 1.0 mi 2.0 mi 3.
10/29/21 Scale 1:6748 Datum WG S84




Project Falcon June Survey

A AllTrails

-712.674 -712.672

e NS
-’____,_' ’\’) g

13.7°W 0.1

10/29/21 Scale 1:6748 Datum WG S84




>
(V)
>
S
=)
(7p)
e
)
-
(@]
=)
<
c
(@)
o
(5]
LL
)
(8]
L
(@)
S
o

IS

A AllTra

-712.674

Scale 1:6748 Datum WG S84

10/29/21




. 9/14 Surve
A2 AllTrails '

L NERLT ‘
. i ol 1

L
i
Lt
A ) —
et .l A
.
o
=

b ]Cu:run_l:,m;r
SR e

k iy .- L

Shunpl

i

n
el

1 hj' ".’-";'-:::
Iea e d

2

- |

s
pacy

ﬂ.\.‘hﬂ},
i~

:
.'.’ i
e

10/29/21 Scale 1:6748 Datum WG S84




Project Falcon October Survey

A AllTrails

-72.670

o - . ]
S ey

i Sk
: "'::-'I-'-_"?:_I_*I—E"I E =i

13.7°W

10/29/21 Scale 1:6748 Datum WG S84




Project Falcon Shunpike Access Prelimi...

A AllTrails

Landscaping ,

0.05

11/24/21 Scale 1:3374 Datum WG S84




APPENDIX D — Species List



X aneu| AV nupunoJo| squaH pupdLIdWD Ssoldy
X X X X paonposiul|  NJV4 SSeJD) [BUJDA 19IMS| SOUOH wnipJopo wnyupxoyuy
X anleul Nov4 suowsauy poop| SqJsaH pijofanbuinb auowauy
X X aAneu|  Nov4 93pas-wooug| sqJaH snajuibin uobodoapuy
X EYNCI] ov4 1nuead 8oH| squaH D103120.4q bdip2iydwy
X X X dAIlBU V4 A119ga21nI36 Jeal-3uojqo| sqniys SISU3pDUDI J3IYIUD|IWY
X EYNCI] Jv4 paamsey jueln| squaH ppif1i3 pISOIqUIY
X X X x| x aAleu  NOv4 paams8ey |enuuy| sq4aH DIjOfISIWIS1ID DISOIqUIY
X paosnpoJiul JN yiuelewy usaio| sqiaH snpligAy snyupiowy
X aAIeu| +A\DVA4 J9p|V pappads| sqnays pubaUl SNUJY
X X X pasnpoJiull -NJvAd JllJe9 p|ald| SqJoH a[bauln wnljjy
X X anIseaul| -NJv4 pJeisnip d1jJen | squsH pipjoirad pLpI|Y
X X X SAISEAU| N UDABDH-JO-924) | S994] DWISSIIb SnYub|[IYy
X X dAIeu|  AADVA doipay| sqJaH pajupbib s13s04by
X aAlleu| -NIVA4 10049¥euS @HYM| Sq4oH pwissIyfb builpiaby
X X X X anneu| NOv4 MmoudJeA| squaH winjjofajjiw pajjIyay
X anlleu|  NIV4 o|de|n Je3ng| sa9u] wnJpyaopos 1oy
X X[ x x| x X X X EYNRLEN] V4 o|dey pay| soa4L wnJagnJ 432y
X X SAISeAU| 1dn 9|de|\ AemuoN| s9a4) saplounio|d 132y
X EYNRLE] +JV4 Jop|3 xog| seauL opunbau Jady
X X X aAlleu| -nNIvA4 Jea-1oddo) uowwo)| squaH papioquioy. bydA|poy
N S R SR S Lo %& A AL &.A @.& L nv\( SN1v1S anl JNVYN NOWINOD m JNVN DI4ILN3IDS
o> /1 P~ z
. c
<




dAI1BU Y 1nulsay) uedswy| saaU] DIDIUSP DIUDISD)
aAneu| -nNov4 AIOYDIH yJeq8eys| soad] D300 DAIDD)

anneu| +NJv4 AJo2IH InuILNg| SseauL SIwI0fIp103 pAin)

dAIlBU V4 poomuoJ|| sqnys puDpIUIj04DI SnuUIdin)

X 9AIleU 190 98pas xo4| sguaH papiouldina xain)
9AIlBU 190 98pas yoossny| sq4aH D32143S X24DD)

anneu| AADVAH 28pas wooug pajuiod| SsgJaH p1IDd0IS X340)

9AIlBU 190 98pas mojjes| sqJaH ppLIN| X310

anleu| +nNov4 98pas paJamo|}-2s007| squaH DJO}fIXD| X310

anneu| +MOv4 98pas Joppe|d| sgiaH SU32SaWNIUI Xa402)

aAlleu| +NDVA4 93pas |nyodeln| squaH pwi|[19046 X240

anneu| A\DV4[  sseud-ueng eluenjAsuuad| squsH po1ubAjAsuad aulwppin)
SAISBAU| V4 $$94049111g Jea|modieN| SquaH suanpbdwi auiwnpIn)
anleu| +MMOV4 ssei8paay juiolonig| squsH SISUapDUDI SI3S04BDWDIDD)
SAISeAU] JN ssedS1eay)| sqJoH wnJo3233 snwoug
paonpouJiul 1dn sawoJq yroows| squsaH SiwJaul snwoug
9AIleU| +M\DVA 9|119N os|ed| sqieH papuljAd bLIdWYI0g

anneu| A\DVAH syon-4e83ag s |Inaqa| squeH psopuo.f suapig
pasnpoJiul|  MIV4 S)13-1e839q u4a1samplNl| SQJoH DSO3S1ID Suaplg
9AIeU IV yauig Aeag|  saau pijofiindod bjniag

anneu| Nov4 yoJig Jaded 40 ayym| seauL p43JliAdod pjnjag

EYNCI] JvA4 yoJig Moj|aA|  seauL sisualuoybajjo bjniag
AAISeAUl|  NDVA A1iaqueg asaueder| sqniys 1biaqunyi s11aqJag
aAeu| -nNIv4 poom8oq Suliamol4| saau) ppliolf bipIuDYIUSG
aAIseAul|  NOVA4 $S94) JOIUIM\ Uowwo)| SQJaH sLpbInA painging
dAI3eU 1490 paamy|iA dwems| SqJaH pays(nd "IpA DIDUIDIUI SDIAS|ISY

X 9AISBAUI 1dn om3n|A uowwo)| squsH SLIDBINA DISIWALIY
aAleU ov4 Asagayoy)d yoe|g| sqnays pdipdoupjaw pIUOIY

anneu| NOv4 UMB334Y3 asnowyainyd| squaH DWOI0Y2Ip DPIISIIY

dAljeul -MOV4 Hdind-ay3-ui-yderf sqJaH wnjjAyduy bwaosiy

x| poonposull  NDOVA 3o0pJng uowwo)| SqJaH snuiw wniay
aAleul NIV e||1ledsies plIM | sqJaH Si[noaipnu bijb1y
paosnpoJiul JN ssaJ)-a|ey] Je3-asnojA| SqJaH pupijpyi sisdopiqpiy

X anneul Nov4 dwaH uelpul| sqJoH wnuigouupd wnuAdody




dAIlBU JN ssea3olued jesjwis| sqJaH wnjijofiipaul] wnijayunyaiq

EYYRED +JV4 sselp anguol-493q| sqJaH wnuiasapupn|d wnijayauoydiq

aAIlBU V4 ssea3oiued-a11asoy AdileH| squsH wnipujwnap wnijdyunyaiqg

X| padnpoyul 1dn Juld plopxdaq| sg4oH plIa2WJp snyunig
annneul Nov4 |10J243-)21] pajlued| squaH wnipjnaiupd wnipowsaqg

9AI3BU DN [04241-)213 paned|-|jews Adley| sqian 2.D1[12 wnipowsag

EYNICI] 1dn uJa4 pajuads-Aey| squaH p|ngojiound pbi3papisuuaqg

9AlleU|  NDV4fsowqn|a-9a4] payduelq-ie|4| SQJ4oH wnJnasqo wnipodoaAjoipuag

x| padnpo.iul JN 9JE7 5,2UUy UAND| SOJaH p104D2 SndNLQg
x| paonposiul|  NIV4 ssedo pJeyalQ| SqJoH p3pJaWOlb SIjA190Qg
daAleu  NDOV4 Jaddi|s-s,Apeqyuid| sq4aH 3[nbop WnipadlidA)

anneu| Nov4 93pasie| sule|d 1eaID| SQUSH snuindnj sniadA)

X aAIseAul|  ADVA 28pasinu mojaA| Sg4aH $N3U3JNISa SNIadAD
9AIlBU Jappop| SsgJaH “ds banasn)

X dAI3eU JN xoga|ney| sq4aH SI|p3316DS D1ID|DIOID
suJoyimeH| s *ds snbpjan.i)

dAleU|  ANDVA peauyip|oo| SsqJoH pijofi3 sido)

9AIlBU +JV4 ysnguaddad 19ams| sqnuys pijofiujp DIYy13|D

aAleU ov4 Jamog s, uIBaIn|  SqUoH pupiulbiIA SIIDWI[D
paosnpoJsiul| -NJV4 3ISIyL [Ing| Sg4eH 2IpB|nA winisii)
dAISeAUl|  NDVA 91s1yl Suidaau)| sqiaH ASUaNID WnIsi)

anneul Nov4 apeys1ysIN s,J21ueyoul| squaH SISUPDUDI DIVIIID

anleu| +MOV4 ssed8paay-poopn IN01s| sqiaH D22DUIPUNID DUULD

x| paonposiull  NOVA Asoxdryd| sqiaH snqAul wnioyal)
9AIlBU 190 o3eujixes usp|oo| sqJaH wnupalIdWD WniuajdsosAiy)

dAI3eU JN u29.43493uIM pantods| squaH pib/N2DW DjIYdDWIYD

x| pasnposul| +NIv4 siaueny s,qwel| SsqJaH wngqjo wnipodouay)
aAIeU 190 peayajunl aMyMm| Ssq4aH p4qp|b 2U0|3YD
paosnpouJiul 1dn sulpug|d) Ja1eaun| squaH snfow wnjuopijayd

X aAlleu|  NOVA4 e9d 9A1}ISUIS PIIM| Sq4oH SUD3II21U DISII22DWIDYD)
paosnposiul|  NDV4 paamydIy) Jes-asnon|  squsH wnipbina wini3spia)
dAIlBU 190 ysnquoinng| sqniys SIjb3U3PI220 SnyIupL|BYdaD

anieul Nov4 As1agyoeH uowwo)| sqniys SI{DIU3PI220 S12/3D
9AISBAU] 1dn 199MSJ1}Ig J13eISY|  SSUIA $N30[N21GJ0 SNJISD[D




p=asnpoJiull - NJvd 19PPEN PIIM| SGJeH obnjjow wnijpo
aAleul  NOv4 MeJlspag uiayloN| squaH 3|paJoq wniipo
paosnpouJiul 1dn pasmyaInD| sqJsH pJojfinind pbosulpo
pasnpoJiul JN P29M-U01102 J3pUR|S| SQJoH SIj1204b pIY21]2044
anneu| ANV ysy usaip| saau] pa1upbAjAsuad snuixpi4
anlleu|  NIV4 ysy oHMyM| soa4l DUDIIIAWD SNUIXDJH
9AISBAUI V4 uioyp|ong as|e4 Asso|9| sqnays snujo bjnbup.i4
paosnpoJiul 1dn anasa4 daays| squ4aH DUIAO DINISIH
AISEeAUI NoVvA4 paamiouy asaueder| squaH paiuodpl bidojn4
anneu| Nov4 yo99ag uedawy| Saad] pijofipupib snbo
aAlleu|  ADVAH pa9\-9Ad-20f MO||OH| SQJoH wnso(nistf wniyz04ing
9AIlBU V4 poJuap|oo doi-ie4[ squoH pijofiuiwpib piwoying
dAlleU JN 1915y POOM DHYM| Sq4oH D1DI1IDAIP DIGAINT
aAleu|  Nov4 Jewpues aueqaAj| squaH supbinu pbigioydn3
aAlleu NIV jewpues panods| sqJaH pipbjnopw pigioydng
9Aleu|  MOVA uomysnoaoy] AlleH| squaH wnsojid wniiolpdny
aAlleu| +MDVH 19sauog| SQJoH wnipijofiad wnrioypdn3y
9AISBAUI JN ysng Sutuing paduip| sqniys sniojp snwiAuony
EYNRED JN Ajl]-3noJ] uedudwy| sqiaH wnup2LIWD WnNiuoJyifi3g
anieul Nov4 aueqea| elydjape|iyd| sg4aH snaiydjapojiyd uosabrij
anleu|  NIV4 pPa9MasIOH| SQJoH SISUappoUDI U0J3bIIT
anneul Nov4 aueqea|4 doy-auyM| sq4eH snnuup uo4ablij
anlleu|  NIOV4 paamaui{| sqiaH snIjof11o04a1Y $3313Y23.43
9AIleU 1dn sseJdo 9n07 3|dund| squaH S1j1gp123ds s1350160.43
paosnpoJsiull  NDV4 sseld ano| eipuj| squsH psojid s11501b0.3
dAIlBU 190| q4aymof|im panesl-a|dind| SqJaH wnipJofod winiqojid3
paosnpoJsiul| -NJV4 ssea39soo0n| squaH DaIpul 3UISN3|F
dAIlBU 190 ysnuayids ayenQ| squaH DIDAO S1IDY203(3
9AISBAUI JN SAI|O uwniny| sqnys p1Djj2qUIin snubban|3
aAlleu| +M\DVH ssedo) pseAuseg ysnoy| squaH p3bI1INW DOJYIOUIYIT
paonposiul|  NDV4 ssedo pJeAuleg| squaH 1jjpbsnuo pojyoouiys3
aAneu|  Nov4 UJ34-POO UdaJ3J1aAT[ SqUaH pIpawda3ul slia3dohiqg
paosnpouJiul JN ssed9 MO[MYM| Sg4aH puJaA DGDIQ
paosnpoJiul|  NJV4 ssedgqetd AieH| squaH Sijpuinbups p1pbIq




aAneu| -pmOv4 ysngaoids| sqniys ul0zuaq bJapul]

x| padnposjul N xe|}peo] moj|aA| sg4aH SDbINA pbLDUIT
paonpoJiul 1dNn Asieqg akaxo| sq4aH 240b|NA WNWaYIupLINAT

X aAneu| -nNov4 sseg-19ddad s,uep Jood| SQJoH wnatuibain winipadal
EYNRED 1490 paamdnQ 4assa1| SqJaH Jouiw buwag

anieu|  AOVA ssedp ayyM| sg4aH Do1UIBIIN DISIAT

aAleu 190 sses8in) 901yY| sqUaH sap10zAio0 0ISI337

X EYNED JN paamuld podadieq| sqJaH DIPaWIa3ul DIYIIT
pasnposiul|  NIOV4 20n197 Appud| sqieH DJ01113S DINIIDT
anieu| -nov4 20n1a7 PIIM| Sq4eH SISUPDLUDI DINIIDT

aAIeU V4 |24neq dasys| sqniys pljofizsnbup piuwipy

anieu|  NOv4 Jepa) pay utaisel| saaul pupiuibain sniadiung

aAIeU -OV4 ysny yied| sqisH sInuaj snaunf

aAleUu| +MDV4 ysny yos| sqJaH snsnffa snaunr

aAIeU 190 ysny pajpiued-mosieN| SsgiaH SNIbpPNDIINIIG Snaunf

anieu|  ANDVA paam|amar| sqJaH sisuadpa suaipduwiy

dAIeU| +A\DVA4 AjJoH Adsaquaiuipn| sqnays D1DJ[121343A X3]|
paosnposiul|  NOV4 Ajjoy ueduawy| sqnays papdo X3j|
EYNED JN desauld mo||9A| SQ4oH pdosjouow sAydodAH

annneu|  ANOVA 1om-s,uyor 15 Japud|s| sqiaH winjinw wnaliadAH

X anneu| Nov4 paamauld| Sq4aH sapioupiauab windldAH
X aAneu| ADVA 1om-s,uyor ‘15 uelpeue)| squaH asuapoUDI WN2LI3AAH
dAIeU 190 1JOM-S,Uyor °1S UIdYuoN| SqJaH 3|paJoq wnalIadAH

dAI3eU 190 MomAuuad Ja1ep| squeH pUDILIWD 3|A10204pAH

aAleu| NOv4 s1anig| sqJeH D3|NJaDI DIUOISNOH
paosnpoJiul N |Ina@ Sunyl| squsH wnso31dsand wnionialH
aniseaul|  NOvA 1900y s,aweq| sqiaH SIpUoJIDW S1I3dSIH
aAI3eU -OV4 19zeH youM| sqnays puDbIUIBJIA SI2UWDWDH

aAIleU 190 ssed9 euue|p [mo4| squaH D1D1IIS DII2IAID

EYVRED 1490 Ssedo dyeusajiiey| sqJaH SISUapPDLUDI DII2IAID
aniseaul]  NOv4d puNoJI9H-ay1-4an0-||I9| SqJaH D32DI3PAY DWOYIA|D
aAleu|  NOv4 |ligsaues) panods| sqiaH wn1pin2opW WnjupIa9

annneu|  NovA Assaqea) | squaH suaqwnao.d play Lo

dAIzeu| +A\DVA4 MeJspag |lews| sqJaH wnpifidy wnioo




aAleu|  ANDVA uJa4 uoweuud| sqJsH DaWOWDUUID DPUNWSO
9AlleU|  MDVA U194 9AISUSS| SQJaH SI[1qISuas bajoouQ

X anneu| -nNDv4| asoswnd-3uiusng uowwo)| squaH SIuu3Iq bI3yloua0
EVLET oV ojadn] yoe|g| s994) D2110A|AS DSSAN

aAIlBU JN Xe|ypeo] p1ayp|o| sq4eH SISU3PDUDI SNYIUD|[DIINN

9AIlBU JN 100y 9 eusa|ney ||el| sq4oH snjpjoljofli3 snjpqbN
paonpoJiul|  NJV4 AdiaqgniA aUYM|  seauL pgo Sniop
dAleU ov4 AiiagAeg usaypoN| sqnays pajupA|Asuad pjjaion
paosnpoJiul Jv4 BIJUOI\ PaARIT-MOJIBN| SQJaH SIID3UI| DIIUON
anneu| Nov4 A11aqasplyied| sqJoH suadau pjjayanN

dAIleU 190| 49moj-Aaxquoln Auay3s|y| SqJoH suabuti sninwii
9AISBAU] V4 ssea8311s asaueder| squaH wnaujwin wnibaisoadin

x| paonposiull  NIOVA J3N0[2193MS MO||BA| SQJ3H sipuidtffo snjojia
X anIseAul|  NOVA4 doipaw yoeig| squaH puiindnj 0bp2IpPayN
aAleu| NOv4 1004-J3qWndn) ueipu|| sgJaH pubjuibiin bjoaPaN
paosnpoJlul o|ddeqeuo| soauL ‘ds snjpp
aAIleu( -NIJV4 awn|d s,uowo|oS| SgJoH wnsowa20.4 WNWayubipb|

9AIlBU -0V JamoljjAen epeue)| squaH 35U3PLUDI WNWYIUDID
9AISeAUl| +M\DVA 94141595007 9|dund| squaH DLIDIIIDS WNIYIAT
dAI1BU 190 sa|pue) dwems| squaH S14353.433 DIYIDWISAT

anneu| Nov4 94143595007 pajJOyM| sg4aH pijofluponb piysowisA]
9AISBAUI 190 HomAsuo| squaH prpINWIWNU DIYIDWISAT

daAIeuU[  ANDVA 9}141595007 pasduli4| squoH DIDI[12 DIYIDWISAT

9AIleU 190 paama|3ng uJayuoN| SgJoH snJojfiun sndoaA7

EYNRLE] 190 pasma|3ng ueduawy| SsqusH Snup2LIdWD SNdoJAT

aAlleul NIV YsnJpoop uowwo)| squaH pJojfiinw ojnzn

EYNII] 190 aue|sind Ja1epy| SQUaH suasnjod pibimpny

dAIeU| +A\DVA4 Xxoqpaas| squaH pijofiuiaip pibimpn7

x| paanposul|l -NIV4 |l0J24] 1004spJig| SQJaH $N10jN2JuJod sN107]
aAIseAul|  NDVA4 9ponsAsuoy ueepe] [ sqnays 03140340} DIIIIUOT
anIseaul| NIV 3oNSASUOH S,MOJIOA | sqnuys 1IMOJI0W DJAIIUOT
SAISBeAUI OV 9p)onsAsuoH asauedefr| SaUIA pajuodol p1231U07
anieul Nov4 020eqO] Uelpu|| SsqJaH pipjfui blj2qo7

aAneu| Nov4 2aJ3-diny| s9a4]l p43Jidin3 uopuapolr]




anneu| NIv4 Assay) yoeig| saeuL DUII043S Snunid

dAlzeU( +NDV4 |eay-49s| sq4aH DID]O2IUD| "IDA SLIDBINA DjjaUNId

oAljeul  -NJvd [lojanbul) pjald plof sqJaH xajdwis pjj13ua1od

x| paosnpoJul|  NIV4 jlojanbui) ysnoy| squaH p21baniou pj13ua104
aAIlBU JN Jlojanbur) piemq| squaH SISU3PDUDI DJ13U310d

X anneu| Nov4 uadsy Supjenp| s994] sapiojnwaJl snjndod
aAeu V4 poomuo110) uiaisel| saaul sapio3/ap snindod

aAlleU JN SSo\ deduieH| SQJoH aunwwod wnyaiiAjod

anneu| -nNIOv4 uJa4 sewisuyd| squeH 53p10Y2135040D Wny213sAjod

x| paosnposul|  NOV4 paamiouy Suidaau)| sqiaH a4pjn21np winuobAjod
aAneu|  Nov4 s3uim-Aen| squaH pJolfionod pjpbAjod

X anIseaul|  NOVA4 ssea3an|g epeued| squsH DSSsa4dwiod pod
aAleu|  NDVA4 ulejue|d paas-yoe|g| sqJoH 11]/abn. obpiup|d

x| paonposulf NIv4 urejue|d uowwo)| SsqJaH Jofow obpjup|d
x| poonposiul|  NIV4 uiejue|d ysi8uj| squaH D1bj032UD| 0BDIUD|H
paosnpouJiul JN uiejue|d paesg| sqJaH p1p3S11D 0bpIUD|4
aAlleu|  NDVA4 duld YN uJoise3| soad] s$nqo.3s snuld

anneu| ANV pasamies)| squaH pjiwnd pajid

X aAlleu| +NDVA4 paamayod| sq4aH DUDILIdWD PIID[OIAYH
X anIseAul|  ADVAH pasy uowwo)| sq4aH| SIpJISnD “JeA SijpJisnp saywboiyd
paosnpoJiul|  NJV4 Ayrowi] | sqiaH asuaipnid wnajyd
EYNICI] 190 quinyuesa] Jeal-moly| sqaH DID3BDS DIIDJISIa]

anleu| AV paamjuid| sgiaH p21UDAIASUID DIIDIISIAH

X aAIseAul| -NJVA paamyews asoydsa)| sqJaH D13s16UO[ DIIDIISIdH
X anlleu|  A\DVAH paamiuews jeat-ydoq| SqJaH pijofiyrodp| DLIDJISIaH
9AIeU 190 paamuews dwems| Sq4aH saplosadidoipAy plipaISIad

9AIlBU 190 quinyuesa] jeal-pJaqgieH| Ssq4sH DIjOJ1UD DIIDJISI3d

aAneu|  Nov4 Jadaau) eluiBapn|  SSUIA pijofanbuinb snssioouaylind

EYNTEN] ov4 ssed8ydums| squaH wniobJin wnajund

EVNMEN] -JV4 ssed3-yduM| Sq4oH 2.p[[1dp3 Wnajund
paonpoulul JN 93indg asaueder| squaH SIjbuiw31 bipubsAysod
aAlleu| NIV SI|leXQ MO||9A Uowwo)| SOJaH D12141S SI[bXO

anieul -nov4 weaquJioy-doH| saaJ] pupiuibiin bAiIso

dAlleU 190 uJa4 |eAoy| sqJaH Sijpbas bpunwsQ




pasnposiul[  NDOV4 |leaxo4 e[ squaH 1119gDJ D1IDIAS

X 9AlleU| +MDVAS ssel3-|joop| squeH snuiadAa sndiis

anireu|  NOv4 wa3isan|g 3)1y1| sqJaH winpdoas wnuAyanziyas

paosnposjul| -NDV4 9nd2sa4 Mopea\| sqJ4aH sisuaipad sniouopayss

X annneu| -nNov4 seqjesses| saad] wnpiqyp spifossps

X aAleu| -pMOV4 A413gJap|3 uowwo)| sqniys sisuapoupd “dds p4bIU SNINQUIDS

anneu| +MMOV4 MOJ|IM doe|d| sa24)1 061U XI|DS

X aAleu| AOV4 MO||IM Assnd| sqniys J0J02sIp XIS

X X paonpoJsiul| -nNIov4 yooq Janig| sqiaH snijofisniqo xawny
paosnpoJiul V4 s00Q pieA| sgiaH snijofibuoj xawny

X paosnposiul|  NJV4 so0@ Aj4n)|  squaH sndstio xawny

paosnpoJiul |2440S p|ai4| sqdaH DJ|250322D Xawny

paosnpoJiul| -NJV4 uesns paAa-yoe|g| squaH D41y DIY23GPNY

aAeu|  ADVA Adsagyoe|q as01as| sqnays snso1as snqny

X aAI3eU N Asiaqdsey soeig| sqnays SIDIU3PII0 Sngny

aAeu| NOv4 Adaqdsey pay| sqnays snbapi sngny

X X X aAleu|  ADVA Asagmaq Apsiag| sqnays snpidsiy sngny
X X aAnneu| NOv4 A11agmaq uJaymoN| sqniys SLID||abDbLf sngny
X X X aAleu|  NOv4 Asiagyoe|g uowwo)| sqnays sisualuaybajo sngny
X X X anIseaul|  NOvA4 asoy esoynAI| sqnays pJolfiyinw psoy
aniseaul| -NJv4 1sno07 yjoe|g| saau) p12DIDOPNASd pIUIGoY

X aAIleU IN sewns usoydeis| sqniys DY SnyY

X aAIeU V4 Jamol|4 Jawxuid| sqnays saplouawAariad uoipuapopoyy

X X aAleu 190 Aineag mopea|A eluiBliA|  SqJaH D21UIBIIN DIXaYY
paonposul[  AMOVH dnasanng snoqging| squaH snsogjng snjnaunupy

dAlleU| -pMOV4|  100jM0u) pasamol)-jlews| squaH SNAI3J0gD SNINdUNUDY

EYYREED) 1dNn jyeQ yoe|g| s99ul DUIINIAA SNIJAND

X X anneu| -nNov4 3eQ pay| saaul 04gnJ sN24aNY

X anieu|  ANDVA seQ uld| sa9uL s1snjod sn2ianp

X aAI3eU Y 3eQ 19|4eds| saau) D3UIII0I SNIIANY

X anieu| -nNov4 se0 aMym| sooul pgJp SN243ND

9AlleUl  NJVA4 4E3JUlYS| SqJIaH o1di|ja bjoiAd

X annneu|  NovA uJa4 uayoedg| sqiaH wnuyjinbo wnipliaid

EYNED JN 3unseldony 19ams| SsqUoH wnjjofisniqo wnjpydoubopnasd




dAI1BU V4 uJa4 JJoA MaN| SgJaH SISU3IDI0GaNOU SLIAIAAIaY |

dAIleu| +A\DV4 any-mopea|A |[el| Sg4aH suaasagnd winiipy. |

paonpoJaul[ -NJv4 uoljspueq uowwo)| sq4aH 3/buidIffo WnNIpXDID |

dAIlBU 190 a8eqqe) jyunys| sgJaH snp11aof sndipdojdwAs

9AIeU 190 1915y waisa|dund| squaH wnaziund wnysL10AydwAs

aAneu|  Nov4 191y |My|  squaH wnsojid wnyarijoAydwAs

aAeu| -MOV4 1915y pue|3uj maN| SqJoH abijbup-apnou wnysL3oAydwAs

aAleu| -pmov4 J931sy 0d1|eD)| sqJaH wnJolfliaip] wnysrjoAydwAs

anneu| AADVAH J91SY paplued| sqisH wnipnjoasup| wnyarjoAydwAs

aAlleu|  NOv4 131SY @n|g yroows| squaH anap| wnyarijoAydwAs

X anneul  NOv4 1931sY YieaH aMym| Ssq4aH Sap10211a wWnyaLijoAydwAs
dAIlBU Jv4 poom3oq Aeig| sqniys DSOW3IDJ DPIMS

dAIeU V4 ueag p|IM Suljiedt| squaH pjonjay sajAisoydo.ls

pasnpoJiull - NDvd pasmydIyd| sqlaH bipaw blib||21S

X 190| 9e8|y usaio snojuswe|l4 ‘ds piAboids
aAleu|  ANDVA ysnga|dasis| sqnays DSO0U3WO0] DaDJIAS

aAljeul -NJvd [lojanbui) pjat4 plof sq4aH xajdwis pjj13ua1od

aAleU 190 Ssow 1e3d ds wnuboyds

X pasnpoJiul|  NJV4 Asuunds pues| squaH 04qnJ plipjnbiads
X aAIlBU JN poJuap|o9 paneal-w|j| SgJaH pijofiwin obopijos
X aAlleu V4| poJuap|oo pawwais-ydnoy| SqJaH psobn. obopijos
X dAIlBU JN poJuap|oD 199MS| SgUaH pJopo obopijos
EVRET JN pouauap|oo Aeig| sqiaH SijpJowau 0bppj|oS

X dAI1eU JN poJap|o9 Ajue3| squaH pasunf obopijos
X 9AlleuU(  ANDVA poJuap|o9 21e7| squsH pajupbib obopijos
X aAleU|  NDVA4 poJuap|09 epeue)| SqJaH SIsuapoupI 06DPII0S
aAlleu|  NIv4 poJuap|oD yieasp| squeH pIsand 0bppijos

dAleu( -NIJV4 poJuap|oo ||el| Sq4oH pwissiyb obopijos

X anneu| -nJv4d| opeysysiN doejg uasrsel| squsH suD|NWa WnNUD|oS
X paosnpoJiul -JV4 199MsJ933g ueadouni| squaH DJDWDIINP WNUD|OS
aAIlBU V4 Ja1IquaalH uowwo)| SSUIA pijofipunios XpjIws

pasnpoJiul JN uoidwe) alym| Ssg4oH pljofip] 2UdJIS

paosnpoJiul JN |leIX04 usaJ9| squaH SIPLIA DLID13S

pasnpo.Jiul V4 ssedo) 3|3sldg MO||I9A| Sq4eH pjiwnd p1ILIS




X aAeu| ADVA adelg yueqtany| saulp oL SIIA
X aAneu| NDv4 adeig xo4| SauIA DISNIGD] SIHA
paonpoJiu| JN sdn-dwnr-Auuyor| squaH J0]03143 bJOIA

aAIeU V4 13|0IA an|g uowwo)| squaH D110JOS DJOIA

aAneu| ADVA 19|0IA Je3|-mouly| squaH DIDAO "IDA DIDINBDS DIOIA

aAI3eU 1490 19|0IA Je3-20ue]| SsqJaH DID]03IUD| DJOIA

X dAIleU| +AM\DV4 19|0IA @Nn|g ysJe\| squaH 030/{N2N3 DJOIA
paosnpoJiul N Yo1dA Mo | squaH 022042 DIDIA

dAeU|  NDVA4 meyxde|g| sqnays wnyjofiunid wnuingin

X aAneu| -pOVvA4 poommouJle yroows| sqniys winipIu3ap WNUINGIA
X aAIeU 1dn wnuingin panes|-ajde|A| sqniys winjjof14a30 wnuingip
pasnposwul[  NDV4 ||lompaads uio)| sqlaH SISUBNID DIIUOIIA

aAleu|  NDVA4 euaqJan aUYyM| Sg4aH DIj0f12134N DU3GI3/\

anneu| +MMOv4 uiendap anjg| sqJaH DIDISDY DUIGIIA

pasnpoJiul 1dNn uld||NA Uowwod| sqiaH snsdoy3 wnasoqiap

X aAIleU IN Ad1agan|g a8piy anig| sqnays winpljpd wniupPIbA
X aAleu| -pOV4 Auiagan|g ysnqysiH| sqnays wnsoquwiA102 WNIUuI2IDA
X aAneu| -nNov4 A41agan|g ysngmo| sqnays winjjoflasnbup wnjui20/
X anneu| -nNIv4 1lom||2g panes|-9|issas| SgJaH DIjOJJISSaS DLIDINAN
aAIleU 190 |lexre) uowwo)| sqJaH pijof1o] bydAyL

dAISeAUl|  NDVA 10045110 | SqJoH papfiof obojissnj

anneul  NOv4 300|WaH uJalse]| saaJ] sIsuappupd bbns|

anneul Nov4 sse|3-8upjooq s,snuap| squsH p1pijofiad siupbpoLl |

paosnpoJiul| -NJV4 JaM0) dUYM| squeH suadat wnijofliy

paosnpoJiul| -NIJv4 Jan0[) pay| squeH asuajp.ad wnjyjofiiy

paosnpoJiul|  NJV4 JANO|D IS|Y| SqJaH wnpliqgAy wnijofliy

paonpoJiul N J9A0[D 1004-2qqey| sqiaH SUaNID winjjofii|

X QAU ovA4 JOMO|J-Je1s| sqiaH SI|paJoq SIjbIU3LL |
aAneu| NOv4 suapl] doi-ajdind| sqiaH snApyf suapli]

aAleU 1dNn s|dnD anig paydo4| squaH wnwojoyaip bWasoydll|

aAIleU V4 Anj uosiod| sauip SUDJIPDJ UOJPUSPOIIXO|

9AleU| +MDVA ulo4 ysJelp uaaisei| sqdoH suasnjod s1aidAjay |




X paonpouJiul ON 9JE7 S,2UUY U3AND SQJaH 030402 SN2NDJ
X dAIleU ov4 Jamog S,UI3aIA SqJ9H pupIuIBJIA SIIDW3])
X 9A1eU +MOV4 SseJ3paay-poo\ In031S SqQJaH D32DUIPUNID DUUID
X aAlleU 190 93eujixes usp|oo SqQJaH wnupaLIdWD WnjuajdsosAiy)
X aAlleU JON uaaJ8Ja1uIpn panods SQJaH p1b/n2oW bjIYdowiy)
X padnpoJiul 1dn auipue|a) Jalealn SQJaH snlow wniuopijay)
X paonpouJiul NovA paamdeuy umoag SQJaH 0320[ DaINDIUI)
X DAISBAUI 1dn 199MSJ911Ig d11BISY SQUIN SN1pjn2igJo snJisojad)
X aAleU -NOvA A1o3)o1H daeq8eys CEIE D100 DAIDD)
X dAIleU JvA poOMUOJ| sqnJys pupIuIjoJDI SnuIdip)
X aAIleU 190 98pas yoossn| SQJaH 032141S X340)
X 93pas SQ4oH ‘ds xaun)
X dAlleU JN 93pas eluenjAsuuad SQJaH pa1uDAIAsuad x340)
X 9AI3eU S93pas PaJaMO|4-3S007] SQ49H dnoub an.o|fixo| X340
X paosnpouJiul NOv4 Ss94249111q AJleH SQJaH 0INSIIY UILIDPIDD)
X dAlleu JVA yoJdig Aeap SCEI pijofiindod pinyag
X dAIleU NoVv4 yoJig 4aded 40 UYM CEI pua2f1iAdod pinjag
X X 3AIleU VA yaJdig MO||DA S99J] sisuaiupybajo njn1ag
X X AISEeAUI NovA4 Asiaqueg asaueder sqnJys nbiaqunyi s14aq.ag
X AISEeAUI 1dn 1Jom3n A uowwo) SQJaH SIIDDINA DISIW31IY
X pasnpoJiul NOVA4 320pJng uowwod SQJaH snuIW wnijouy
X auiqwn|o) SqQ4oH ‘ds pibajinby
X dAlleU NovA4 93pas-wooug SqJaH snaojuibain uobodoipuy
x| 8uipass dAIleU Al1agaoinias sqnJys ‘ds 4aiyoupjawy
X dAIleU +MOV4 J3p|V papRads sqnJays pupdul snujy
X AISEeAUI -NOVA pJe1sniAl d1jJeo SqJaH p1pj0113d DLIDI|Y
X aAlleu V4 a|de pay SCEE wnJaqnJ 132y
X DAISBAUI 1dn 9|de|n AemioN S99J] saploupio|d 432y
& S 0y S S > o
WS & s & S W
R 0047 % Y D O/v/
&L S %@ A¢
2 A

[92Jed SS90y a¥1dunys "G




dAIleU -MOV4 ysnqgaoids sqnJys ulozuaq pJapur]

X pasnpoJiul JN Xe[|Jpeo] MO||DA SQJaH SIIpBINA DLIDUIT
X SAISBAUI 19Ald sqnays ds wnJisibry
X pasnpoJiul JN 1JOMIBYION SqJaH DIDIPIDI SNINUOIT
X 92N1197 SqQ4oH ‘ds pbanjopy
X 9AIleU Jv4 |94ne7 dasays sqnJys pijofizsnbup piwjpy|
X 9AI3eU Nov4 Jepa) pay uJalse] S9aJ] pupjuibiin sniadiunf
X dAIleU +MOV4 ysny 140S SqJoH snsnffa snaunf
dAI1eU +MOVA A||loH Adsagaaiuipn sqnJys D1D[|121343A X3||

X dAIleU -JVA4 [9zeH Y2HM sqnJays puBIUIBIIA SI[UDUWDH
X pasnpoJiul ov4 1snooj-Asuoy ssajuioy S994] SIWJ3UI WJ0) SOYIUDIDIIY DISIHPIID
X AAISEeAUl Nov4 punoJ9-ayi-1ano-||19 SqJaH D32043P3Y DWOYIS|D
X 9Alleu +JV4 SUSAY y3noy SQJaH wnipiubn| Wwnaon
X aA1eu Nov4 Aliaqea]) SqJaH suaquwinao.d pliaylnno
X padnpoJiul nov4d J9pPpPEIAl PIIM SQ4oH obnjjow wnip9
X dAIleU nov4 92140217 PIIM SqJaH SUDZap2412 WNI|po
9AI3eU MOVA ysy uaalio SCEM] pa1ubA|Asuad snuixpi4

X AISBAUL v uloyppong asje4 Asso|n sqnJys snujp bjnbup.
AAISBAU NovA paamiouy asaueder SqQ4oH paiuodnf pidojo4

X dA1eu Nov4 yo99g uedlawy s9aJ] pijofipupib snbo
X dAlleU paam aAd-sor SqQ4oH ds wnjys04in3
X 9AIleU Jv4 poJuap|oo doi-1e|4 SQJaH pijofiuiwnib piwpbying
dAI3eU JN 1391SY POOAN DHYM Sq4oH DIDILIDAIP DIGAINT

AAISEeAU| JN ysng 8utuing paduip sqnJays snipojp snwAuon3

SSeJ39N07 SqQJoH ‘ds s135s0460.43

X AU q4aymoj[Ip\ SQJoH ‘ds wniqojid3
X SAISEAU| JN A0 uwnIny sqnJys pipj|aqWn snubban|3
aAIeu Nnov4 UJ9}-pOOA\ UDD4BI9NT SqQJaH pIpawaul sliaidoAig

9AI3eU +MOVA uJaJ-pIaIys paisal) SqQJoH 01015142 s1a1doAig

X dAIleU JN ssowqno ue4 SqJaH wnipbbip wnaisoisoydig
X 9AI3eU sseadolued SQJoH ds wniayuobydig
X daAIleu +JV4 sselo anduol-493Q SQJaH winu13sapup|a wnijayupyaig
X dAI3eU 1dN uJa4 pajuads-AeyH SqJaH p|nqojiound piypavisuuag
dAIleU nov4 ssowqn|) 934 SqJaH wnJnasqo wnipododAjoipuag




X SAISBAUL Nov4 9S0Y eJOIINIA sqnJys pJolfiynw psoy
X AISEAUI -NOv4 1Sn207 yoe|g s9aJ] p12DIPOPNIS DIUIGOY
X dAIleU ‘ds eg|ezy sqnJys ‘ds uoupuapopoyy
X SAISEAUI oV ujoypjpng uowwo) sqnJys D2134DYIDI SNUWDYY
dnaianng SQ4oH *ds snjnaunupy

X AIleu -NOV4 3eo pay s9aJ] p4qnJ sn21anY
X 9AI3eU MOVA 3eo uld S93J] s1asnibd snaianp
X dAIeu JN 3eQ 19}4eas s9aJ] D3UI220I $N213NYH
X 9Aljeu nov4d JEe3UIYS SQJ9H o13dij|a bjoiAd
X dAIleU NOv4 Auiayd yoelg s9aJ] DUII043S SnuNnid
X 9Alleu -Nov4d lloganbuid p|al4 p|O SQ49H xajdwis pj|l3uarod
9AIleU Jv4 poOMU0110) uJd3se] S9aJ] sap101/ap snindod

X dAI3eU JN SSOIA deddieH SQJoH aunwwod wnysrifjod
X 9AIleU -NOVv4 uJa4 sewisuy)d SQJaH SapI0Y21350420 WnY211sAjod
X 9AI3eU NOov4 uld dUYAM uaaise] S9aJ] snqo.Jis snuid
X aAIleu +NOVA paamayod SqJaH pUDILIdUWD PIID[0IAY
SAISeAU| MOVA pa3y uowwo) SQ4oH SI[DJ3SND “JeA SI[bJiSnp sa3wWboiyd

AISEAUI -NOv4 paamiews 9sondsa) SqJaH D33s16U0O| D1IDIISISH

X 9AlleU Jvd sseld3ynlms SQJaH wnipbiin wnaiuod
X 9AIleU NOv4 SI|lEXQ MO||2A UOWWO) SqJaH D12143S SI|DXO
X dAI1eU -NOv4 weaquJoy-doH SCEM] opupiuibiin bAIISO
dAIleU 190 uJa4 |eAoy SqJaH SijpbaJ bpunwsQ

dAI1eU MOVA ula4 uoweuuld SqQ4oH pawowpuuld bpunwso

X 9aAIleu MOVA uJa4 dAINISURS SQJ9H SIJ1qISU3as Paja0uQ
X dAI1eU ovd AiiagAeg uiayuoN sqnays pa1uDAJAsuad pjjaiop
X 9AIleU -NOVv4 sadid 1s0yn SqJaH pJojfiun bdoaiouop
X 9AI3eU Nov4 A11aqgasdpliyied SQJoH suadaJ pj|aydan
X paonpouJiul SETNJlXEETN SqJaH -ds snjojiaN
X pasnpoJiul 9|ddeqes) SEEM| “ds snjpy
X AISEAUI +MDOVA 9}143595007 9|dJnd SQJ9H DLIDIIIDS WNJYIAT
punoyaJoH J31ep\ SqQ4oH ds sndooA7

X dAISBAUI NOvA 3ppPnsAsuoy gnays sqnJys ‘ds p4adiuo7
X SAISeAU| -Ov4 adnsAsuoH asaueder SQUIA pajuodpf p1321U0T
X aA1leu NOv4 9a3-dijnL S9aJ] p42f1diin1 UoJpu3POLIIT




aAlleU -MOVA4 AJuagan|g ysnqysiH sqnJys wnsoquiAiod wWnjuIdIoA

X aAlleu -NOVA Auiagan|g ysngmon sqnJys wnijofi1snbun wWniuIoA
aAlleu w3 S99J] ‘ds snwin

X dAl1eU 190 [1e11eD) UOWWO) SqJaH pijofirp] bydA
aAIleU NOvA 300|WIH uJaise] S99J] SIsuapoupd pbns|

X paonpoJiul -NOvA J3A0|D pay SQJaH asuaipb.ad wnijofiiy
X dAlleu V4 AnJ uosiod SQUIA SUDJIPDJ UOJPUIPOIIXO |
X paonpoJiul ON poomsseq }Jea|-9133 s9aJ] D31DP10I DI
X 3uides| paieA3nd 9elAIOqQIY CEI ‘ds nlnyy
aAlleu V4 UJa4 YJ0A MAN SQJaH SISU32040qaN0U S1I31dA|aY |

aAIleU +MOVA aNy-Mopea|A [|eL SqJaH suaazsaqnd wnJoipy |

X paosnpoJiul -NOvA uoljapueq uowwo) SQJaH 3|pbuidIffo wnapxpio |
dAI1eU 190 98eqqe) yunys SqQ4oH snp1aof sndipsojdwAs

dAIleU J91Sy ueduawy Sulwoo|g-||ed SqQJoH 'ds wnyorpoAydwAs

X dAleU novH4 J91SY an|g yioows SqJaH anapj wnyarroAydwAs
X aAlleu NOvA4 J21SY YieaH a1ym SQJaH Sap103143 wnysri10AydwAs
X dAI1eU +JV4 199MSMOpPEe3|A HYM sqnJys oqjp papJids
aAIleU 190 paaJ-ing uedIBWY SQJaH wnub2LIdWD Wniupbinds

X aAlleU VA pOoJuUdp|0DH pawwals-ydnoy SqQJaH psobn.i obopijos
dAlleu 190 poJuap|oo paneal-ysnoy SQJaH p/niod obopijos

X aAlleu MOV poJuap|oD 31e7 SqQJaH p3a3upbiIb 0bopIjOS
X aAlleu nov4 pOJU3P|0D Y1BaIAN SQJaH pIS302 0BbDPI|OS
X paonpoJiul -Ov4 199MsJ9111g ueadouny SqQJaH DJDWDIINP WNUD[OS
X aAlleU NovA4 J31quaaJn 1e) sqnJys 0onpJb XpjIWS
X padnpoJiul ov4 SSeJD) 93S1Ig MO|[DA SqJaH pjiwnd p1i013S
X aAlleU -NOvA sedjesseg CEE wnpiq|o spifossns
dAlleU -MOVA4 AJi3gJap|3 uowwo) sqnJays sisuapoupd *dds pJbiu snanquios

MO[[IM\ s9aJ] ‘ds x1os

X paonpoJiul -MOV4 MOJ|IAN Suidasp S9aJ| paluojAqng xijps
aAlleuU MOVA JAMO|J2U0) JB37-1ND SQJaH D1DUIID] DIYIAGPNY

X dAlleU JN Aliaqdsey yoe|g sqnJys SI[D1U3PII0 sNgny
dAlleU MOV Ausagmaq Ajsiig sqnJys snpidsiy snqgny

X aAlleu novA Allagmaq uJaynon sqnJays slpj|abolf sngny
X aAlleU NOVA4 Ausaqgyde|g uowwo) sqnJys sisuaiuaybajip snqny




X aAlleU NovA4 adeJo xo4 SaUIA 02sNJIGD| SIA
X aAIeu 19|0IA sgJaH ‘ds pjoIA

anneul  +pmOv4 13|0IA 3N|g YsJen SqJoH 010J/N2N2 DJOIA
X pasnpoJul IN Y219\ MO) sgJaH 022042 DIJIA
X aAlleU NovA4 meyoe|g sqnJys wnijofiunid winuingip
X aAlleu -MOVA4 POOMMOIIY Y100WS sqnJys winpauap Wnuingip
X dAIeu 1dn wnuingip paneaj-a|den sqnJys winijof14330 wnuingip
X aAlleU IN As1agan|g a8piy an|g sqnJys wnpijod wnjuIDA




	July 28, 2022
	missing attch.pdf
	boring logs.pdf
	geotech testing location map
	2_B6&7 log
	Area 1_B18 log
	B30 log





