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CHAPTER 4 — IMPACTS AND MITIGATION

4.1 Introduction

This chapter evaluates the potential impacts on biological resources from construction and
operation of the project’s Build Alternatives as well as the No Build Alternative. This chapter
does not discuss the relative merits of the project alternatives; rather it presents the conditions
expected with development from any of the alternatives. This chapter also describes measures
to mitigate potential impacts.

4.1.1 Context and Key Issues

All Build Alternatives were field-reviewed for biological resources in the fall of 2005 and spring
and summer of 2006. Detailed discussion of the searches and results is provided in Chapter 3.

Permanent, or direct, impacts are associated with all cuts and fills required to build all aspects of
the roadways, including travel lanes, medians, ramps, side slopes and permanent stormwater
management areas.

Temporary impacts are associated with the construction process. Upon completion of
construction, these areas will be returned to original contours and seeded with a native wetland
or upland seed mix to facilitate restoration of temporarily impacted wetlands or uplands,
respectively. For purposes of estimating construction impacts, it has been anticipated that
construction equipment would be allowed within 20 feet of all slope limits. Actual temporary
wetland impacts may differ from the estimates made for this report, since the method of
construction to be proposed by the Construction Contractor cannot be predicted in advance.
The Contractor's approach to the work would define the actual temporary impacts from
elements such as temporary access roads, construction staging areas and temporary detention
basins. On behalf of VTrans, the Contractor will be responsible for minimizing impacts to
wetlands associated with temporary construction methods, and would be responsible for
obtaining wetland permits for any impacts beyond the permanent impacts and the assumed
impacts of construction within 20 feet of all slope limits.

4.2 Vegetation and Vegetative Communities

4.2.1 No Build Alternative

Minor impacts to vegetation would occur as a result of future development under the No Build
Alternative. An example of a planned future development that would impact vegetation is the
proposed multi-use path on the west side of VT 2A between River Cove Road and the Winooski
River.

4.2.2 VT 2A Alternatives

Alternative 2 — Four-Lane VT 2A with Signalized Intersection Improvements

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
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the highway. Approximately fourteen plants of a state-listed rare plant species, rough avens,
exist along both shorelines of Allen Brook where it is crossed by a bridge on VT 2A. Six rare
bryophyte species were identified on the rock islands in the Winooski River, near the V2A
bridge. VANR has indicated that Barbula indica and Hyophila involuta are of particular concern
as this is the only known site for these species in Vermont.

At the time of construction, work associated with widened bridges over Allen Brook and the
Winooski River could directly impact these species. Long-term minor impacts to the habitats of
these species could occur due to increased shading associated with the proposed wider
bridges.

Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by Alternative 2 are summarized in Table 4-1.

Table 4-1
Vegetation Impacts Associated with Alternative 2
Permanent Temporar
Couer Ifpe Impact (Acres) Impactp(Achs)

EM 1.09 0.75

EM/SS No Impact No Impact

FA No Impact No Impact
FD 0.06 0.13
FE 0.56 0.25
FM 0.33 0.29
FW 0.08 0.01
FWI/SS 0.03 0.07
LD 0.06 0.06
MT 2.29 1.07
OF 1.64 0.78
ow 0.04 0.06
R/C 51.39 16.63
SH 0.78 0.69
SS 0.18 0.17
Total 58.53 20.96

Alternative 3 — Four-Lane VT 2A with Roundabouts

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
the highway. Approximately fourteen plants of a state-listed rare plant species, rough avens,
exist along both shorelines of Allen Brook where it is crossed by a bridge on VT 2A. Six rare
bryophyte species were identified on the rock islands in the Winooski River, near the V2A
bridge. VANR has indicated that Barbula indica and Hyophila involuta are of particular concern
as this is the only known site for these species in Vermont.

At the time of construction, work associated with widened bridges over Allen Brook and the
Winooski River could directly impact these species. Long-term minor impacts to the habitats of
these species could occur due to increased shading associated with the proposed wider
bridges.
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Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by Alternative 3 are summarized in Table 4-2.

Table 4-2
Vegetation Impacts Associated with Alternative 3
Permanent Temporar
CEuer e Impact (Acres) Impactp(Acr)és)
EM 0.70 0.73
EM/SS No Impact No Impact
FA No Impact No Impact
FD 0.05 0.13
FE 0.39 0.27
FM 0.25 0.22
FW 0.04 0.04
FW/SS 0.01 0.05
LD 0.06 0.06
MT 1.95 1.04
OF 1.33 0.82
ow 0.04 0.06
RC 49.36 16.07
SH 0.62 0.70
SS 0.16 0.15
Total 54.96 20.34

Alternative 22 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
the highway. Approximately fourteen plants of a state-listed rare plant species, rough avens,
exist along both shorelines of Allen Brook where it is crossed by a bridge on VT 2A. Six rare
bryophyte species were identified on the rock islands in the Winooski River, near the V2A
bridge. VANR has indicated that Barbula indica and Hyophila involuta are of particular concern
as this is the only known site for these species in Vermont.

At the time of construction, work associated with widened bridges over Allen Brook and the
Winooski River could directly impact these species. Long-term minor impacts to the habitats of
these species could occur due to increased shading associated with the proposed wider
bridges.

Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by Alternative 22 are summarized in Table 4-3.
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Table 4-3
Vegetation Impacts Associated with Alternative 22
Permanent Temporar
Gl Ipe Impact (Acres) Impactp(Achs)
EM 0.86 0.67
EM/SS No Impact No Impact
FA No Impact No Impact
FD 0.04 0.13
FE 0.39 0.27
FM 0.26 0.23
FW 0.05 0.03
FW/SS 0.01 0.05
LD 0.06 0.06
MT 1.78 1.09
OF 1.50 0.82
ow 0.04 0.06
RC 47.77 16.41
SH 0.77 0.62
SS 0.10 0.14
Total 53.63 20.58

4.2.3 Circ A/B Alternatives

Alternative 16 (a,b,c) — Circ A/B Limited Access Highway with VT 2A Spot Improvements
The VT 2A portion of this alternative would not impact any vegetative communities.
Approximately twenty plants of the state-listed rare plant species, rough avens, exist along both
shorelines of Allen Brook at the location of the Circ A/B crossing. At the time of construction,
work associated with the Circ A/B crossing of Allen Brook could directly impact this species.
Long-term minor impacts to the habitats of this species could occur due to increased shading
associated with a new structure.

Following are descriptions of the other potential vegetation impacts related to the Circ A/B
corridor.

Along the Circ A/B corridor, a variety of vegetative communities exist. South of 1-89, the
vegetative cover consists primarily of deciduous and mixed forest. From I-89 to US 2, the cover
is primarily old field and early successional emergent wetland. Proceeding northward from US 2
to Mountain View Road, emergent-scrub/shrub wetland forms a riparian corridor along Allen
Brook, followed by primarily early successional emergent wetland, with lesser areas of mowed
turf and deciduous forest. Proceeding northward from Mountain View Road to the Winooski
River, the cover is dominated by deciduous and mixed forest, with small areas of
residential/commercial land (sandpit and landfill). North of the Winooski River, the vegetation is
old field. Cover type mapping of the project corridor and detailed descriptions of various
locations along the corridor is provided in Chapter 3.

Alternative 16a — Circ A/B Limited Access Highway (No Connection to US 2 and Trumpet
Interchange at Redmond Road) with VT 2A Spot Improvements

Vegetative communities impacted by Alternative 16a are summarized in Table 4-4.
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Table 4-4
Vegetation Impacts Associated with Circ A/B Portion of Alternative 16a
Permanent Temporar
Gl Ipe Impact (Acres) Impactp(Achs)
EM 16.44 4.88
EM/SS 0.11 0.16
FA 0.47 0.28
FD 34.04 7.18
FE No Impact 0.07
FM 22.03 471
FW 11.64 2.93
FWI/SS No Impact No Impact
LD No Impact No Impact
MT 2.28 1.00
OF 25.16 6.19
ow 0.33 0.27
RC 7.62 2.88
SH 2.50 1.11
SS 3.83 1.70
Total 126.45 33.36

Alternative 16B — Circ A/B Limited Access Highway (Partial Cloverleaf Interchange at US
2 and Trumpet Interchange at Redmond Road) with VT 2A Spot Improvements

Vegetative communities impacted by Alternative 16b are summarized in Table 4-5.

Table 4-5
Vegetation Impacts Associated with Circ A/B Portion of Alternative 16b
Permanent Temporar
S e Impact (Acres) Impactp(Acr)elrs)
EM 18.46 4.92
EM/SS 0.10 0.16
FA No Impact 0.01
FD 33.85 7.00
FE No Impact 0.07
FM 22.03 4.71
FW 11.63 2.94
FW/SS No Impact No Impact
LD No Impact No Impact
MT 2.28 1.00
OF 28.09 6.76
ow 0.33 0.27
RC 6.17 2.72
SH 4.26 1.20
SS 6.39 2.40
Total 133.59 34.16

Alternative 16¢c — Circ A/B Limited Access Highway (No Connection to US 2 and Diamond
Interchange at Mountain View Road) with VT 2A Spot Improvements

Vegetative communities impacted by Alternative 16¢ are summarized in Table 4-6.
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Table 4-6
Vegetation Impacts Associated with Circ A/B Portion of Alternative 16¢
Permanent Temporar
Gl Ipe Impact (Acres) Impactp(Achs)
EM 16.38 4.80
EM/SS 0.21 0.17
FA 0.47 0.28
FD 28.68 5.38
FE No Impact 0.07
FM 20.45 4.37
FW 8.78 2.62
FWI/SS No Impact No Impact
LD No Impact No Impact
MT 3.42 0.66
OF 23.07 5.46
ow 0.33 0.27
RC 6.92 2.64
SH 1.98 0.72
SS 1.89 0.71
Total 112.58 28.15

Alternative 17 — Circ A/B Boulevard with VT 2A Spot Improvements

The VT 2A portion of this alternative will not impact any vegetative communities. One state-
listed rare plant species, rough avens, occurs along Allen Brook in the VT 2A corridor.
Approximately twenty plants of the state-listed rare plant species, rough avens, exist along both
shorelines of Allen Brook at the location of the Circ A/B crossing. At the time of construction,
work associated with the Circ A/B crossing of Allen Brook could directly impact this species.
Long-term minor impacts to the habitats of this species could occur due to increased shading
associated with a new structure.

Following are descriptions of the other potential impacts related to the Circ A/B corridor.

Along the Circ A/B corridor, a variety of vegetative communities exist. South of 1-89, the
vegetative cover consists primarily of deciduous and mixed forest. From I-89 to US 2, the cover
is primarily old field and early successional emergent wetland. Proceeding northward from US 2
to Mountain View Road, emergent-scrub/shrub wetland forms a riparian corridor along Allen
Brook, followed by primarily early successional emergent wetland, with lesser areas of mowed
turf and deciduous forest. Proceeding northward from Mountain View Road to the Winooski
River, the cover is dominated by deciduous and mixed forest, with small areas of
residential/commercial land (sandpit and landfill). North of the Winooski River, the vegetation is
old field. Cover type mapping of the project corridor and detailed descriptions of various
locations along the corridor is provided in Chapter 3. Vegetative communities impacted by the
Circ A/B portion of Alternative 17 are summarized in Table 4-7.
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Table 4-7
Vegetation Impacts Associated with Circ A/B Portion of Alternative 17
Permanent Temporar
Cover Ifpe Impact (Acres) Impactp(Acrgs)
EM 15.65 4.80
EM/SS 0.42 0.21
FA 0.05 0.06
FD 15.95 4.39
FE 0.47 0.06
FM 25.05 5.29
FW 5.56 1.92
FWI/SS No Impact No Impact
LD No Impact No Impact
MT 2.53 1.01
OF 27.11 6.14
ow 0.33 0.27
RC 8.26 2.88
SH 2.69 0.97
SS 3.22 1.41
Total 107.29 29.41

4.2.4 Hybrid Alternatives (VT 2A Improvements plus Circ Street)

Alternative 18 — Four-Lane VT 2A with Signalized Intersection Improvements Plus Circ
Street

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
the highway. One state-listed rare plant species, rough avens, exists along both shorelines of
Allen Brook at the VT 2A crossing in the vicinity of Alternative 18. This species also occurs
within the Circ Street corridor, along the shorelines of Allen Brook. Rare bryophyte species are
present on the rock islands in the Winooski River near the VT2A bridge.

At the time of construction, work associated with widened bridges on VT 2A and a new crossing
by the Circ Street could directly impact these species. Long-term minor impacts to the habitats
of these species could occur due to increased shading associated with the proposed widened or
new bridges.

Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by the VT 2A portion of Alternative 18 are summarized in Table 4-8.
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Table 4-8
Vegetation Impacts Associated with VT 2A Portion of Alternative 18
Permanent Temporar
(ST I Impact (Acres) Impactp(Acrgs)
EM 1.09 0.75
EM/SS No Impact No Impact
FA No Impact No Impact
FD 0.06 0.13
FE 0.56 0.25
FM 0.33 0.29
FW 0.08 0.01
FW/SS 0.03 0.07
LD 0.06 0.06
MT 2.29 1.07
OF 1.64 0.78
oW 0.04 0.06
R/IC 51.39 16.63
SH 0.78 0.69
SS 0.18 0.17
Total 58.53 20.96

Along the Circ Street corridor, a variety of vegetative communities exist. South of 1-89, the
vegetative cover consists primarily of deciduous and mixed forest. From [-89 to US 2, the cover
is primarily old field and early successional emergent wetland. Proceeding northward from US 2
to Mountain View Road, emergent-scrub/shrub wetland forms a riparian corridor along Allen
Brook, followed by primarily early successional emergent wetland, with lesser areas of mowed
turf and deciduous forest. Cover type mapping of the project corridor and detailed descriptions
of various locations along the corridor is provided in Chapter 3. Vegetative communities to be
impacted by the Circ Street portion of Alternative 18 are summarized in Table 4-9.

Total impacts to vegetative communities impacted by Alternative 18 are summarized in Table 4-
10.

Table 4-9
Vegetation Impacts Associated with Circ Street Portion of Alternative 18

Cover Permanent Temporary
Type Impact (Acres) Impact (Acres)

EM 14.86 4.50
EM/SS 0.41 0.19

FA 0.05 0.06

FD 7.36 1.90

FE 0.47 0.06

FM 7.41 1.96

FW 157 0.74
FWISS No Impact No Impact

LD No Impact No Impact

MT 2.20 0.88

OF 13.76 3.71

ow No Impact No Impact

RC 4.23 1.12

SH 2.33 0.88

SS 3.42 1.36
Total 58.07 17.36
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Table 4-10
Total Vegetation Impacts Associated with Alternative 18
Permanent Temporar
(Gt I Impact (Acres) Impactp(Achs)
EM 15.95 5.25
EM/SS 0.41 0.19
FA 0.05 0.06
FD 7.42 2.03
FE 1.03 0.31
FM 7.74 2.25
FW 1.65 0.75
FW/SS 0.03 0.07
LD 0.06 0.06
MT 4.49 1.95
OF 15.40 4.49
oW 0.04 0.06
RC 55.62 17.75
SH 3.11 1.57
SS 3.60 1.53
Total 116.60 38.32

Alternative 19 — Four-Lane VT 2A with Roundabouts Plus Circ Street

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
the highway. One state-listed rare plant species, rough avens, exists along both shorelines of
Allen Brook at the VT 2A crossing in the vicinity of Alternative 19. This species also occurs
within the Circ Street corridor, along the shorelines of Allen Brook. Rare bryophyte species are
present on the rock islands in the Winooski River near the VT2A bridge.

At the time of construction, work associated with widened bridges on VT 2A and a new crossing
by the Circ Street could directly impact these species. Long-term minor impacts to the habitats
of these species could occur due to increased shading associated with the proposed widened or
new bridges.

Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by the VT 2A portion of Alternative 19 are summarized in the Table 4-11.

Along the Circ Street corridor, a variety of vegetative communities exist. South of 1-89, the
vegetative cover consists primarily of deciduous and mixed forest. From [-89 to US 2, the cover
is primarily old field and early successional emergent wetland. Proceeding northward from US 2
to Mountain View Road, emergent-scrub/shrub wetland forms a riparian corridor along Allen
Brook, followed by primarily early successional emergent wetland, with lesser areas of mowed
turf and deciduous forest. Cover type mapping of the project corridor and detailed descriptions
of various locations along the corridor is provided in Chapter 3. Vegetative communities
impacted by the Circ Street portion of Alternative 19 are summarized in Table 4-12.
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Table 4-11
Vegetation Impacts Associated with VT 2A Portion of Alternative 19
Permanent Temporar
(ST I Impact (Acres) Impactp(Achs)
EM 0.70 0.73
EM/SS No Impact No Impact
FA No Impact No Impact
FD 0.05 0.13
FE 0.39 0.27
FM 0.25 0.22
FW 0.04 0.04
FW/SS 0.01 0.05
LD 0.06 0.06
MT 1.95 1.04
OF 1.33 0.82
ow 0.04 0.06
RC 49.36 16.07
SH 0.62 0.70
SS 0.16 0.15
Total 54.96 20.34
Table 4-12
Vegetation Impacts Associated with Circ Street Portion of Alternative 19
Cover Permanent Temporary
Type Impact (Acres) Impact (Acres)
EM 14.86 4.50
EM/SS 0.41 0.19
FA 0.05 0.06
FD 7.36 1.90
FE 0.47 0.06
FM 7.41 1.96
FW 1.57 0.74
FW/SS No Impact No Impact
LD No Impact No Impact
MT 2.20 0.88
OF 13.76 3.71
ow No Impact No Impact
RC 4.23 1.12
SH 2.33 0.88
SS 3.42 1.36
Total 58.07 17.36

Total impacts to vegetative communities impacted by Alternative 19 are summarized in Table 4-

13.
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Table 4-13
Total Vegetation Impacts Associated with Alternative 19
Permanent Temporar
CEUED e Impact (Acres) Impactp(Acrgs)
EM 15.56 5.23
EM/SS 0.41 0.19
FA 0.05 0.06
FD 7.41 2.03
FE 0.86 0.33
FM 7.66 2.18
FW 1.61 0.78
FW/SS 0.01 0.05
LD 0.06 0.06
MT 4.15 1.92
OF 15.09 4.53
oW 0.04 0.06
RC 53.59 17.19
SH 2.95 1.58
SS 3.58 1.51
Total 113.03 37.70

Alternative 23 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections Plus Circ Street

The VT 2A corridor is heavily developed with residential and commercial areas, interspersed
with old field, mowed turf and highly disturbed emergent wetland. The exceptions to this are the
Allen Brook corridor, where mixed forest and shrubland abut the embankment of the highway,
and the Winooski River crossing, where a minor amount of mixed and deciduous forest abuts
the highway. One state-listed rare plant species, rough avens, exists along both shorelines of
Allen Brook at the VT 2A crossing in the vicinity of Alternative 23. This species also occurs
within the Circ Street corridor, along the shorelines of Allen Brook. Rare bryophyte species are
present on the rock islands in the Winooski River near the VT2A bridge.

At the time of construction, work associated with widened bridges on VT 2A and a new crossing
by the Circ Street could directly impact these species. Long-term minor impacts to the habitats
of these species could occur due to increased shading associated with the proposed widened or
new bridges.

Detailed cover type mapping of the project corridor is provided in Chapter 3. Vegetative
communities impacted by the VT 2A portion of Alternative 23 are summarized in Table 4-14.

Along the Circ Street corridor, a variety of vegetative communities exist. South of 1-89, the
vegetative cover consists primarily of deciduous and mixed forest. From I-89 to US 2, the cover
is primarily old field and early successional emergent wetland. Proceeding northward from US 2
to Mountain View Road, emergent-scrub/shrub wetland forms a riparian corridor along Allen
Brook, followed by primarily early successional emergent wetland, with lesser areas of mowed
turf and deciduous forest. Cover type mapping of the project corridor and detailed descriptions
of various locations along the corridor is provided in Chapter 3. Vegetative communities
impacted by the Circ Street portion of Alternative 23 are summarized in Table 4-15.
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Table 4-14
Vegetation Impacts Associated with VT 2A Portion of Alternative 23
Permanent Temporar
Gl Ipe Impact (Acres) Impactp(Achs)
EM 0.86 0.67
EM/SS No Impact No Impact
FA No Impact No Impact
FD 0.04 0.13
FE 0.39 0.27
FM 0.26 0.23
FW 0.05 0.03
FWISS 0.01 0.05
LD 0.06 0.06
MT 1.78 1.09
OF 1.50 0.82
ow 0.04 0.06
RC 47.77 16.41
SH 0.77 0.62
SS 0.10 0.14
Total 53.63 20.58
Table 4-15
Vegetation Impacts Associated with Circ Street Portion of Alternative 23
Cover Permanent Temporary
Type Impact (Acres) Impact (Acres)
EM 14.86 4.50
EM/SS 0.41 0.19
FA 0.05 0.06
FD 7.36 1.90
FE 0.47 0.06
FM 7.41 1.96
FW 1.57 0.74
FWI/SS No Impact No Impact
LD No Impact No Impact
MT 2.20 0.88
OF 13.76 3.71
ow No Impact No Impact
RC 4.23 1.12
SH 2.33 0.88
SS 3.42 1.36
Total 58.07 17.36

Total impacts to vegetative communities impacted by Alternative 23 are summarized in Table 4-

16.
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Table 4-16
Total Vegetation Impacts Associated with Alternative 23
Permanent Temporar
Gl Ipe Impact (Acres) Impactp(Achs)
EM 15.72 5.17
EM/SS 0.41 0.19
FA 0.05 0.06
FD 7.40 2.03
FE 0.86 0.33
FM 7.67 2.19
FW 1.62 0.77
FW/SS 0.01 0.05
LD 0.06 0.06
MT 3.98 1.97
OF 15.26 4.53
oW 0.04 0.06
RC 52.00 17.53
SH 3.10 1.50
SS 3.52 1.50
Total 111.70 37.94

4.3 Wildlife and Habitat

4.3.1 No Build Alternative

Minor impacts to wildlife habitat would occur as a result of future development under the No
Build Alternative. An example of a planned future development that would impact wildlife
habitat is the proposed multi-use path on the west side of VT 2A between River Cove Road and
the Winooski River.

4.3.2 VT 2A Alternatives

Alternative 2 — Four-Lane VT 2A with Signalized Intersection Improvements

The majority of the wildlife habitat that would be impacted by this alternative is suitable only for
species adapted to urban and suburban environments such as raccoon, skunk, woodchuck,
gray squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River will be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
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that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

Alternative 3 — Four-Lane VT 2A with Roundabouts

The majority of the wildlife habitat that would be impacted by this alternative is suitable only for
species adapted to urban and suburban environments such as raccoon, skunk, woodchuck,
gray squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River will be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

Alternative 22 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections

The majority of the wildlife habitat that would be impacted by this alternative is suitable only for
species adapted to urban and suburban environments such as raccoon, skunk, woodchuck,
gray squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River will be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

4.3.3 Circ A/B Alternatives

Alternative 16(a,b,c) — Circ A/B Limited Access Highway with VT 2A Spot Improvements
The VT 2A portion of this alternative will not impact any wildlife habitat.
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South of 1-89, the Circ A/B portion of this alternative would impact habitat for forest-dwelling
animals, including non-winter range habitat for white-tail deer. Deer winter range, a State
Critical Habitat, exists within the Circ A/B corridor south of the I-89 ramps (see Figure 3-2a).
Direct impacts to this 335-acre deer winter range habitat would be approximately 0.13 acres,
while temporary impacts are anticipated to be approximately 0.10 acres.

From 1-89 to US 2, the Circ A/B corridor would impact habitat that supports mainly small rodents
and their predators, such as raptors, fox and coyote. North of US 2, it would impact habitat
along the Allen Brook corridor suitable for a wider diversity of animals, including rodents and
their predators as well as rabbit, beaver, raccoon and muskrat. The aquatic animal species
within the brook itself should remain relatively unaffected by the highway, provided that proper
erosion and sedimentation control methods for both the construction and long-term operation
phases of the project are implemented.

From Allen Brook north to Mountain View Road, this alternative would impact habitat supporting
mainly small rodents and their predators. North of Mountain View Road, it will impact habitat for
forest-dwelling mammals, including white-tail deer, as well as for wood frogs and woodcock.

Breeding habitat for a population of wood frogs, a common Vermont species, occurs in a ditch
along an abandoned roadbed north of Mountain View Road and west of the corridor (see Figure
3-2b). Alternative 16 would directly impact approximately one-half of this 600-foot long ditch, or
approximately 0.84 acres, and temporarily impact approximately 0.19 acres of this feature. The
new highway and associated ramps would also isolate this breeding habitat from most of the
currently existing surrounding forestland, which is essential habitat. This fragmentation of wood
frog habitat would likely result in the loss of the breeding population occupying this habitat.

Much of the forested wetland north of Mountain View Road (Wetland G), considered by VDFW
to provide habitat for fall feeding and migration staging for woodcock, a common Vermont
species, would be impacted by this alternative. However, the younger shrub wetland at the
intersection of Redmond Road and Mountain View Road would remain available, and may
replace habitat loss that would occur regardless of highway construction as the wetland forest
matures beyond the age most productive for woodcock.

South of the Chittenden Solid Waste District landfill, approximately 663 acres of deer winter
range habitat exists within the Circ A/B corridor. Direct impacts from this alternative would total
approximately 4.99 acres, while temporary impacts are anticipated to be approximately 0.98
acres.

Redmond Creek, an intermittent stream located just south of the landfill, flows within a deep
ravine which provides a wildlife travel corridor for deer within the deer winter range habitat, and
for other animals as well. Alternative 16 would impact this wildlife travel corridor by separating
an approximately 28-acre section of deer habitat located to the west of the alignment from the
majority of the habitat which is located to the east of the alignment. Such a division of habitat
could reduce the availability of the western portions of the habitat.

Between the railroad track and the Winooski River, this alternative would impact habitat for
white-tail deer, wild turkey, rabbit, ruffed grouse, woodcock, red fox, raccoon, porcupine, fisher,
mink, otter, beaver, coyote, skunk, songbirds, raptors, chipmunks and gray squirrels. This
habitat provides a woodland riparian travel corridor along the Winooski for riparian songbirds,
beaver, mink and otter. This alternative would maintain the existing travel corridor, since the
bridge over the Winooski River would span the travel corridor.
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The aquatic habitat of the Winooski River should remain relatively unaffected by this alternative,
provided that proper erosion and sedimentation control methods for both the construction and
long-term operation phases of the project are implemented. North of the Winooski River, this
alternative will impact habitat for small rodents, woodchucks and song birds as well as their
predators, such as raptors (hawks and owls), red fox and coyote.

It should be noted that Alternatives 16a, 16b and 16c¢ would result in similar impacts to wildlife
habitat.

Alternative 17 — Circ A/B Boulevard with VT 2A Spot Improvements
The VT 2A portion of this alternative would not impact any wildlife habitat.

South of 1-89, this alternative would impact habitat for forest-dwelling animals, including non-
winter range habitat for white-tail deer. Deer winter range, a State Critical Habitat, exists within
the Circ A/B corridor south of the 1-89 ramps (see Figure 3-2a). Direct impacts to this 335-acre
deer winter range habitat will be approximately 3.17 acres, while temporary impacts are
anticipated to be approximately 0.62 acres.

From 1-89 to US 2, the alternative would impact habitat that supports mainly small rodents and
their predators, such as raptors, fox and coyote. North of US 2, it would impact habitat along
the Allen Brook corridor suitable for a wider diversity of animals, including rodents and their
predators as well as rabbit, beaver, raccoon and muskrat. The aquatic animal species within
the brook itself should remain relatively unaffected by the highway, provided that proper erosion
and sedimentation control methods for both the construction and long-term operation phases of
the project are implemented.

From Allen Brook north to Mountain View Road, this Alternative would impact habitat supporting
mainly small rodents and their predators. North of Mountain View Road, it would impact habitat
for forest-dwelling mammals, including white-tail deer, as well as for wood frogs and woodcock.

Breeding habitat for a population of wood frogs, a common Vermont species, occurs in a ditch
along an abandoned roadbed north of Mountain View Road and west of the corridor (see Figure
3-2b). The Circ A/B portion of this alternative would not directly impact this 600-foot long ditch.
However, the new highway and associated ramps would isolate this breeding habitat from
forestland to the east, which is essential habitat. This fragmentation of wood frog habitat would
likely result in the loss of the breeding population occupying this habitat.

This alternative would impact approximately three acres of forested wetland north of Mountain
View Road, considered by VDFW to provide habitat for fall feeding and migration staging for
woodcock. The younger shrub wetland at the intersection of Redmond Road and Mountain View
Road would remain available, and may replace habitat loss that would occur regardless of
highway construction as the wetland forest matures beyond the age most productive for
woodcock.

South of the Chittenden Solid Waste District landfill, approximately 663-acres of deer winter
range habitat exists within the Circ A/B corridor. Direct impacts would total approximately 4.99
acres, while temporary impacts are anticipated to be approximately 0.94 acres.

Redmond Creek, located just south of the landfill, flows within a deep ravine which provides a
wildlife travel corridor for deer to and from the deer winter range habitat, and for other animals
as well. Alternative 17 would impact this wildlife travel corridor by separating an approximately

4-16 Biological Resources Technical Report



Circ-Williston Transportation Project DEIS FHWA-VT-EIS-07-02-D

28-acre section of deer habitat located to the west of the alignment from the majority of the
habitat, which is located to the east of the alignment. Such a division of habitat could reduce
the availability of the western portions of the habitat.

Between the railroad track and the Winooski River, this alternative would impact habitat for
white-tail deer, wild turkey, rabbit, ruffed grouse, woodcock, red fox, raccoon, porcupine, fisher,
mink, otter, beaver, coyote, skunk, songbirds, raptors, chipmunks and gray squirrels. This
habitat provides a woodland riparian travel corridor along the Winooski for riparian songbirds,
beaver, mink and otter. This alternative would maintain the existing travel corridor, since the
bridge over the Winooski River would span the travel corridor.

The aquatic habitat of the Winooski River should remain relatively unaffected by this alternative,
provided that proper erosion and sedimentation control methods for both the construction and
long-term operation phases of the project are implemented. North of the Winooski River, this
alternative would impact habitat for small rodents, woodchucks and song birds as well as their
predators, such as hawks, owls, red fox and coyote.

4.3.4 Hybrid Alternatives (VT 2A Improvements plus Circ Street)

Alternative 18 — Four-Lane VT 2A with Signalized Intersection Improvements Plus Circ
Street

VT 2A Wildlife Habitat

The majority of the wildlife habitat impacted by this alternative is suitable only for species
adapted to urban and suburban environments such as raccoon, skunk, woodchuck, gray
squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River will be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

Circ Street Wildlife Habitat

South of 1-89, the Circ Street portion of this alternative would impact habitat for forest-dwelling
animals, including non-winter range habitat for white-tail deer. Deer winter range, a State
Critical Habitat, exists within the Circ Street corridor south of the 1-89 ramps (see Figure 3-2hb).
Direct impacts to the 335-acre deer winter range habitat will be 3.17 acres while temporary
impacts are anticipated to be 0.62 acres.
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From 1-89 to US 2, the Circ Street will impact habitat that supports mainly small rodents and
their predators, such as raptors, fox and coyote. North of US 2, it would impact habitat along
the Allen Brook corridor suitable for a wider diversity of animals, including rodents and their
predators as well as rabbit, beaver, raccoon and muskrat. The aquatic animal species within
the brook itself should remain relatively unaffected by the highway, provided that proper erosion
and sedimentation control methods for both the construction and long-term operation phases of
the project are implemented.

From Allen Brook north to Mountain View Road, Circ Street would impact habitat supporting
mainly small rodents and their predators.

Alternative 19 — Four-Lane VT 2A with Roundabouts Plus Circ Street

VT 2A Wildlife Habitat

The majority of the wildlife habitat impacted by this alternative is suitable only for species
adapted to urban and suburban environments such as raccoon, skunk, woodchuck, gray
squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River will be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

Circ Street Wildlife Habitat

South of 1-89, the Circ Street portion of this alternative would impact habitat for forest-dwelling
animals, including non- winter range habitat for white-tail deer. Deer winter range, a State
Critical Habitat, exists within the Circ Street corridor south of the 1-89 ramps (see Figure 3-2a).
Direct impacts to the 335-acre deer winter range habitat would be approximately 3.17 acres,
while temporary impacts are anticipated to be approximately 0.62 acres.

From 1-89 to US 2, Circ Street would impact habitat that supports mainly small rodents and their
predators, such as raptors, fox and coyote. North of US 2, Circ Street would impact habitat
along the Allen Brook corridor suitable for a wider diversity of animals, including rodents and
their predators, as well as rabbit, beaver, raccoon and muskrat. The aquatic animal species
within the brook itself should remain relatively unaffected by the highway, provided that proper
erosion and sedimentation control methods for both the construction and long-term operation
phases of the project are implemented.

From Allen Brook north to Mountain View Road, Circ Street would impact habitat supporting
mainly small rodents and their predators.
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Alternative 23 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections Plus Circ Street

VT 2A Wildlife Habitat

The majority of the wildlife habitat impacted by this alternative is suitable only for species
adapted to urban and suburban environments such as raccoon, skunk, woodchuck, gray
squirrel, red fox and certain songbirds.

The wildlife habitat impacted along Allen Brook provides somewhat better wildlife habitat than
the rest of the vegetative communities along VT 2A. The forested habitat to the east of the
existing highway is suitable for rabbit, gray squirrel, ruffed grouse, woodcock, red fox, gray fox,
raccoon, coyote, skunk, mink, fisher, otter, muskrat, and beaver. However, the impacted habitat
is compromised in value due to its close proximity to the existing highway and the disturbance
associated with the passing vehicles. The animal species within the brook itself should remain
relatively unaffected by the highway, provided that proper erosion and sedimentation control
methods for both the construction and long-term operation phases of the project are
implemented.

Impacts to wildlife habitat along the Winooski River would be minor, given the limited existing
habitat already impacted by the presence of the hydropower dam and existing VT 2A. The
animal species within the river itself should be relatively unaffected by this alternative, provided
that proper erosion and sedimentation control methods for both the construction and long-term
operation phases of the project are implemented.

Circ Street Wildlife Habitat

South of 1-89, Circ Street would impact habitat for forest-dwelling animals, including non- winter
range habitat for white-tail deer. Deer winter range, a State Critical Habitat, exists within the
Circ Street corridor south of the 1-89 ramps (see Figure 3-2a). Direct impacts to the 335-acre
deer winter range habitat would be approximately 3.17 acres, while temporary impacts are
anticipated to be approximately 0.62 acres.

From 1-89 to US 2, Circ Street would impact habitat that supports mainly small rodents and their
predators, such as raptors, fox and coyote. North of US 2, it would impact habitat along the
Allen Brook corridor suitable for a wider diversity of animals, including rodents and their
predators, as well as rabbit, beaver, raccoon and muskrat. The aquatic animal species within
the brook itself should remain relatively unaffected by the highway, provided that proper erosion
and sedimentation control methods for both the construction and long-term operation phases of
the project are implemented.

From Allen Brook north to Mountain View Road, Circ Street would impact habitat supporting
mainly small rodents and their predators.

4.4 \Wetlands

The anticipated wetland impacts from each corridor are provided in the following sections. It
should be noted that the anticipated wetland impacts for each alternative are greater than those
presented in the Alternatives Screening Technical Report (DEIS Appendix B). At the time of the
Screening Report, the roadway footprint was used to calculate wetland impacts and to compare
alternatives. Upon completion of the Screening Report, the design of each selected alternative
was further developed, including the width and steepness of roadway side slopes (to meet
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existing ground). The exterior side slope boundaries were used to estimate wetland impacts for
this technical report. These boundaries include the total area of land to be permanently
disturbed.

4.4.1 No Build Alternative

Planned projects to be completed by others would impact wetlands in the project area under
the No Build Alternative. An example is the proposed multi-use path on the west side of VT 2A
between River Cove Road and the Winooski River.

4.4.2 VT 2A Alternatives

Alternative 2 — Four-Lane VT 2A with Signalized Intersection Improvements

Permanent wetland impacts associated with Alternative 2 total approximately 1.39 acres.
Construction (temporary) wetland impacts associated with Alternative 2 total approximately 1.00
acres. Table 4-17 identifies the permanent and temporary wetland impact areas and provides
the cover type, principal functions and values, and class of each wetland. The wetland ID refers
to Figures 3-3a through 3-3d in Chapter 3.

The wetlands to be impacted by this alternative collectively provide the following functions and

values: sediment/toxicant retention, nutrient removal, sediment/shoreline stabilization,
education/scientific value.
Table 4-17
Wetland Impacts Associated with Alternative 2
Wetland Permanent | Temporary Cover - _
D Impact Impact Type Principal Functions & Values Class
(Acres) (Acres)

A 0.03 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.09 0.12 EM Sediment/toxicant retention, Nutrient removal Three
C 0.31 0.08 EM Sediment/toxicant retention, Nutrient removal Three
D No Impact 0.01 FO Sediment/toxicant retention, Nutrient removal Three

Sediment/toxicant retention, Nutrient removal,
E No Impact No Impact FO Sediment/shoreline stabilization, Three

Education/scientific value

Sediment/toxicant retention, Nutrient removal,

F 0.03 0.07 FO/SS Sediment/shoreline stabilization, Three
Education/scientific value,

G 0.03 0.03 EM/SS | Sediment/toxicant retention, Nutrient removal Three
H 0.16 0.11 EM/SS Sediment/toxicant retention, Nutrient removal Three
| 0.20 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.12 0.12 SS/EM Sediment/toxicant retention, Nutrient removal Three
K 0.02 0.05 EM Sediment/toxicant retention, Nutrient removal Three
L 0.14 No impact EM Sediment/toxicant retention, Nutrient removal Three
M 0.06 No impact FO Sediment/toxicant retention, Nutrient removal Three
N 0.08 0.19 EM Sediment/toxicant retention, Nutrient removal Three
(©) No impact 0.02 EM Sediment/toxicant retention, Nutrient removal Three
P 0.02 No impact FO/EM | Sediment/toxicant retention, Nutrient removal Three
Q 0.10 0.09 EM Sediment/toxicant retention, Nutrient removal Three
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Table 4-17
Wetland Impacts Associated with Alternative 2 (continued)

Wetland
ID

R

Class
Two
Impacts

Class
Three
Impacts

Total

Permanent
Impact
(Acres)

No impact

0.0

1.39

1.39

Temporary
Impact
(Acres)

Cover
Type

Principal Functions & Values

Class

No impact

EM

Sediment/toxicant retention, Nutrient removal

Three

0.0

1.00

1.00

Alternative 3 — Four-Lane VT 2A with Roundabouts

Permanent wetland impacts associated with Alternative 3 total approximately 0.93 acres.
Construction (temporary) wetland impacts associated with Alternative 3 total approximately 0.99
acres. Table 4-18 identifies the wetlands permanently and temporarily impacted, with their
respective impact areas, cover types, principal functions and values, and classes. The wetland
ID refers to Figures 3-3a through 3-3d in Chapter 3.

Table 4-18

Wetland Impacts Associated with Alternative 3

Wetland Permanent | Temporary Cover
Impact Impact Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.04 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.04 0.12 EM Sediment/toxicant retention, Nutrient removal Three
C 0.25 0.11 EM Sediment/toxicant retention, Nutrient removal Three
D No Impact No Impact FO Sediment/toxicant retention, Nutrient removal Three
Sediment/toxicant retention, Nutrient removal
E No Impact No Impact FO Sediment/shoreline stabilization, Three
Education/scientific value
Sediment/toxicant retention, Nutrient removal
F 0.01 0.05 FO/SS | Sediment/shoreline stabilization, Three
Education/scientific value
G 0.01 0.02 EM/SS | Sediment/toxicant retention, Nutrient removal Three
H 0.10 0.11 EM/SS | Sediment/toxicant retention, Nutrient removal Three
I 0.14 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.11 0.11 SS/EM | Sediment/toxicant retention, Nutrient removal Three
K 0.02 0.06 EM Sediment/toxicant retention, Nutrient removal Three
L 0.12 0.03 EM Sediment/toxicant retention, Nutrient removal Three
M 0.02 0.03 FO Sediment/toxicant retention, Nutrient removal Three
N No impact 0.14 EM Sediment/toxicant retention, Nutrient removal Three
(0] No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
P 0.01 0.02 FO/EM | Sediment/toxicant retention, Nutrient removal Three
Q 0.06 0.08 EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
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Table 4-18
Wetland Impacts Associated with Alternative 3 (continued)
Permanent | Temporary
We;tlljand Impact Impact C_Zrovir Principal Functions & Values Class
(Acres) (Acres) yp

Class

Two 0.00 0.0
Impacts

Class

Three 0.93 0.99
Impacts

Total 0.93 0.99

The wetlands to be impacted by this alternative collectively provide the following functions and
values: sediment/toxicant retention, nutrient removal, and education/scientific value.

Alternative 22 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections

Permanent wetland impacts associated with Alternative 22 total approximately 1.04 acres.
Construction (temporary) wetland impacts associated with Alternative 22 total approximately
0.91 acres. Table 4-19 identifies the wetlands permanently and temporarily impacted, with their
respective impact areas, cover types, principal functions and values, and classes. The wetland
ID refers to Figures 3-3a through 3-3d in Chapter 3. The wetlands to be impacted by this
alternative collectively provide the following functions and values: sediment/toxicant retention,
nutrient removal, sediment/shoreline stabilization and education/scientific value.

Table 4-19
Wetland Impacts Associated with Alternative 22
Permanent | Temporary
e Impact Impact Coras Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.04 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.10 0.12 EM Sediment/toxicant retention, Nutrient removal Three |
C 0.24 0.12 EM Sediment/toxicant retention, Nutrient removal Three
D No impact 0.01 FO Sediment/toxicant retention, Nutrient removal Three
Sediment/toxicant retention, Nutrient removal,
E No Impact No Impact FO Sediment/shoreline stabilization, Three
Education/scientific value
Sediment/toxicant retention, Nutrient removal
F 0.01 0.05 FO/SS Sediment/shoreline stabilization, Three
Education/scientific value
G 0.02 0.03 EM/SS Sediment/toxicant retention, Nutrient removal Three
H 0.15 0.11 EM/SS Sediment/toxicant retention, Nutrient removal Three
| 0.19 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.03 0.10 SS/EM Sediment/toxicant retention, Nutrient removal Three
K No Impact 0.01 EM Sediment/toxicant retention, Nutrient removal Three
L 0.14 0.01 EM Sediment/toxicant retention, Nutrient removal Three
M 0.05 0.01 FO Sediment/toxicant retention, Nutrient removal Three
N No Impact 0.11 EM Sediment/toxicant retention, Nutrient removal Three
(0] No Impact 0.02 EM Sediment/toxicant retention, Nutrient removal Three
P 0.01 0.02 FO/EM Sediment/toxicant retention, Nutrient removal Three
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Table 4-19
Wetland Impacts Associated with Alternative 22 (continued)

Permanent | Temporary
We;rIIDand Impact Impact C_Zrovir Principal Functions & Values Class
(Acres) (Acres) yp
Q 0.06 0.08 EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
Class
Two 0.0 0.0
Impacts
Class
Three 1.04 0.91
Impacts
Total 1.04 0.91

4.4.3 Circ A/B Alternatives

Alternative 16a — Circ A/B Limited Access Highway (No Connection to US 2 and Trumpet
Interchange at Redmond Road) with VT 2A Spot Improvements

Permanent wetland impacts associated with Alternative 16a total approximately 32.03 acres.
Construction (temporary) wetland impacts associated with Alternative 16a total approximately
9.67 acres. Table 4-20 identifies the wetlands permanently and temporarily impacted, with their
respective impact areas, cover types, principal functions and values, and classes. The wetland
ID refers to Figures 3-4a through 3-4d in Chapter 3.

It should be noted that the wetland impacts include three storm management areas (SMA). One
of the SMAs is located to the west of the alignment and north of Mountain View Road in
Wetland G. The wetland is immediately beyond the toe of the proposed roadway fill and extends
down-gradient about 900 feet to Redmond Road. The SMA has been located to provide water
guality treatment prior to discharge into Wetland G. No other location is feasible. Another SMA
is located to the west of the alignment near the embankment for US 2 in Wetland D. The SMA is
located at the toe of the proposed US 2 embankment fill associated with this alternative.
Relocation of the SMA is not hydraulically feasible. The third SMA is located in the triangular
area between the Circ A/B ramp connections to 1-89. The entire area between these two ramps
is classified as Wetland D and relocation of this SMA would eliminate any water quality
treatment prior to discharge into the wetland area and is therefore not recommended.

There would be no permanent or temporary wetland impacts associated with the VT 2A spot
improvements.

The wetlands to be impacted by this alternative collectively provide the following functions and
values: sediment/toxicant retention, nutrient removal, sediment/shoreline stabilization,
education/scientific value, floodflow alteration, wildlife habitat, and groundwater discharge.
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Table 4-20
Wetland Impacts Associated with Alternative 16a

Permanent | Temporary
AN Impact Impact TS Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.16 No Impact SS wildlife habitat, groundwater discharge Three
B 0.02 No Impact EM wildlife habitat, groundwater discharge Three
C 0.04 0.05 EM/SS sedi.njent'/toxicant retention, sediment/shoreline Three
stabilization
D 5.82 1.12 EM sediment/toxicant retention, nutrient removal Two
El 0.79 0.14 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 1.52 0.51 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.67 1.86 EM sediment/toxicant retention, nutrient removal Two
E4 4.07 1.71 EM sediment/toxicant retention, nutrient removal Two
F 1.24 0.36 FO sediment/toxicant retention Three
G 12.00 3.39 FOISS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| 0.27 0.13 EM sediment/toxicar_ﬂ retent?c_Jn, nutrient removal, Three
sediment-shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J 0.32 0.35 FO/SS nutrient removal, sediment-shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
0] No impact No impact SS Sediment/toxicant retention Three
P 0.07 0.01 EM sediment/toxicant retention, nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact Ss sed!ment/toxicarjt retent?c_Jn, nutrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U 0.03 0.01 EM sediment/toxicant retention Three
\ 0.01 0.03 EM sediment/toxicant retention Three
Class
Two 18.19 5.69
Impacts
Class
Three 13.84 3.98
Impacts
Total 32.03 9.67

Alternative 16b — Circ A/B Limited Access Highway (Partial Cloverleaf Interchange at US

2 and Trumpet Interchange at Redmond Road) with VT 2A Spot Improvements

Permanent wetland impacts associated with Alternative 16b total approximately 36.61 acres.
Construction (temporary) wetland impacts associated with Alternative 16b total approximately
10.40 acres. Wetlands impacted by Alternative 16b are summarized in Table 4-21.
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Table 4-21
Wetland Impacts Associated with Alternative 16b

Permanent | Temporary
AN Impact Impact OO Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.16 No Impact SS wildlife habitat, groundwater discharge Three
B 0.02 No Impact EM wildlife habitat, groundwater discharge Three
C 0.04 0.05 EM/SS sedi.njent'/toxicant retention, sediment/shoreline Three
stabilization
D 5.89 1.02 EM sediment/toxicant retention, nutrient removal Two
El 0.88 0.17 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 4.10 1.20 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 7.51 1.97 EM sediment/toxicant retention, Nutrient removal Two
E4 4.07 1.71 EM sediment/toxicant retention, Nutrient removal Two
F 1.24 0.36 FO sediment/toxicant retention Three
G 12.00 3.39 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| 0.27 0.13 EM sediment/toxicar)t retent?(_)n, _nutrient removal, Three
sediment-shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J 0.32 0.35 FO/SS nutrient removal, sediment-shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
0] No impact No impact SS Sediment/toxicant retention Three
P 0.07 0.01 EM sediment/toxicant retention, nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact ss sed!ment/toxicarjt retent?c_Jn, nutrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U 0.03 0.01 EM sediment/toxicant retention Three
\ 0.01 0.03 EM sediment/toxicant retention Three
Class
Two 22.77 6.42
Impacts
Class
Three 13.84 3.98
Impacts
Total 36.61 10.40

Alternative 16¢c — Circ A/B Limited Access Highway (No Connection to US 2 and Diamond

Interchange at Mountain View Road) with VT 2A Spot Improvements

Permanent wetland impacts associated with Alternative 16c total approximately 27.26 acres.
Construction (temporary) wetland impacts associated with Alternative 16c¢ total approximately
8.30 acres. Wetlands impacted by Alternative 16¢ are summarized in Table 4-21.
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Table 4-22
Wetland Impacts Associated with Alternative 16c¢
Wetland Permanent | Temporary Cover
Impact Impact Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.16 No Impact SS wildlife habitat, groundwater discharge Three
B 0.02 No Impact EM wildlife habitat, groundwater discharge Three
c 0.04 0.05 Em/ss | Sedimentitoxicant retention, Three
sediment/shoreline stabilization
D 5.82 1.12 EM sediment/toxicant retention, nutrient removal Two
El 0.79 0.14 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 1.52 0.51 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.67 1.86 EM sediment/toxicant retention, nutrient removal Two
E4 4.19 1.70 EM sediment/toxicant retention, nutrient removal Two
F 1.78 0.56 FO sediment/toxicant retention Three
G 6.68 1.88 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| 0.27 0.13 EM sed!ment/toxicar_]t retent?(_)n, r_1utrient removal, Three
sediment-shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J 0.32 0.35 FO/SS nutrient removal, sediment-shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
0 No impact No impact SS Sediment/toxicant retention Three
P No Impact No Impact EM sediment/toxicant retention, nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact Ss sed!ment/toxicar_]t retent?c_)n, _nutrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U No Impact No Impact EM sediment/toxicant retention Three
Vv No Impact No Impact EM sediment/toxicant retention Three
Class
Two 18.31 5.68
Impacts
Class
Three 8.95 2.62
Impacts
Total 27.26 8.30

Alternative 17 — Circ A/B Boulevard with VT 2A Spot Improvements

Permanent wetland impacts associated with Alternative 17 total approximately 24.82 acres.
Construction (temporary) wetland impacts associated with Alternative 17 total approximately
8.32 acres.

For the Circ A/B component, Table 4-23 identifies the wetlands permanently and temporarily
impacted, with their respective impact areas, cover types, principal functions and values, and
classes. The wetland ID refers to Figures 3-4a through 3-4d in Chapter 3.

It should be noted that the wetland impacts include three storm management areas (SMA). One
of the SMAs is located to the west of the alignment and north of Mountain View Road in
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Wetland G. The wetland is immediately beyond the toe of the proposed roadway fill and extends
down-gradient about 900 feet to Redmond Road. The SMA has been located to provide water
guality treatment prior to discharge into Wetland G. No other location is feasible. Another SMA
is located to the west of the alignment near the embankment for US 2 in Wetland D. The SMA is
located at the toe of the proposed US 2 embankment fill associated with this alternative.
Relocation of the SMA is not hydraulically feasible. The third SMA is located in the triangular
area between the Circ A/B ramp connections to 1-89. The entire area between these two ramps
is classified as Wetland D and relocation of this SMA would eliminate any water quality
treatment prior to discharge into the wetland area and is therefore not recommended.

There would be no permanent or temporary wetland impacts associated with the VT 2A spot
improvements.

The wetlands to be impacted by this alternative collectively provide the following functions and
values: sediment/toxicant retention, nutrient removal, sediment/shoreline stabilization,
education/scientific value, floodflow alteration, wildlife habitat, and groundwater discharge.

Table 4-23
Wetland Impacts Associated with Alternative 17

Permanent | Temporary
EIETIE Impact Impact s Principal Functions & Values Class
ID Type
(Acres) (Acres)
A No impact No Impact SS wildlife habitat, groundwater discharge
B No impact No Impact EM wildlife habitat, groundwater discharge
C 0.38 0.10 EM/SS sediment./toxicant retention, sediment/shoreline Three
stabilization
D 5.21 0.98 EM sediment/toxicant retention, nutrient removal Two
El 0.59 0.18 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 1.72 0.47 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.91 1.84 EM sediment/toxicant retention, Nutrient removal Two
E4 3.94 1.69 EM sediment/toxicant retention, Nutrient removal Two
F 1.03 0.37 FO sediment/toxicant retention Three
G 5.31 1.99 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| 0.27 0.13 EM sediment/toxicar_lt retent?c_m, nutrient removal, Three
sediment-shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J 0.32 0.35 FO/SS nutrient removal, sediment-shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
@) 0.09 0.10 SS sediment/toxicant retention Three
P 0.01 0.07 EM sediment/toxicant retention, nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No Impact 0.01 Ss sed!ment/toxicarjt retent?qn, nutrient removal Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U 0.03 0.01 EM sediment/toxicant retention Three
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Table 4-23
Wetland Impacts Associated with Alternative 17 (continued)

Permanent | Temporary
We;rIIDand Impact Impact (_Zl_oveer Principal Functions & Values Class
(Acres) (Acres) yp
\ 0.01 0.03 EM sediment/toxicant retention Three
Class
Two 17.69 5.51
Impacts
Class
Three 7.13 2.81
Impacts
Total 24.82 8.32

4.4.4 Hybrid Alternatives (VT 2A Improvements plus Circ Street)

Alternative 18 — Four-Lane VT 2A with Signalized Intersection Improvements Plus Circ

Street

Permanent wetland impacts associated with the VT 2A portion of Alternative 18 are
approximately 1.39 acres. Construction (temporary) wetland impacts associated with the VT 2A
portion of Alternative 18 are approximately 1.00 acre. For the VT 2A portion of this alternative,
Table 4-24 identifies the wetlands permanently and temporarily impacted, with their respective
impact areas, cover types, principal functions and values, and classes. The wetland ID refers to
Figures 3-3a through 3-3d in Chapter 3.

Table 4-24
Wetland Impacts Associated with the VT 2A Portion of Alternative 18
Permanent | Temporary
BEEE Impact Impact TS Principal Functions & Values Class
ID Type
(Acres) (Acres)

A 0.03 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.09 0.12 EM Sediment/toxicant retention, Nutrient removal Three
C 0.31 0.08 EM Sediment/toxicant retention, Nutrient removal Three
D No Impact 0.01 FO Sediment/toxicant retention, Nutrient removal Three
E No Impact No Impact FO Sediment/toxicant retention, Nutrient removal, Three

Sediment/shoreline stabilization,

Education/scientific value
F 0.03 0.07 FO/SS Sediment/toxicant retention, Nutrient removal, Three

Sediment/shoreline stabilization,

Education/scientific value
G 0.03 0.03 EM/SS | Sediment/toxicant retention, Nutrient removal Three
H 0.16 0.11 EM/SS | Sediment/toxicant retention, Nutrient removal Three
| 0.20 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.12 0.12 SS/EM Sediment/toxicant retention, Nutrient removal Three
K 0.02 0.05 EM Sediment/toxicant retention, Nutrient removal Three
L 0.14 No impact EM Sediment/toxicant retention, Nutrient removal Three
M 0.06 No impact FO Sediment/toxicant retention, Nutrient removal Three
N 0.08 0.19 EM Sediment/toxicant retention, Nutrient removal Three
(@] No impact 0.02 EM Sediment/toxicant retention, Nutrient removal Three
P 0.02 No impact FO/EM Sediment/toxicant retention, Nutrient removal Three
Q 0.10 0.09 EM Sediment/toxicant retention, Nutrient removal Three
R No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
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Table 4-24
Wetland Impacts Associated with the VT 2A Portion of Alternative 18 (continued)

Wetland Permanent | Temporary - _
D Impact Impact Cover Type Principal Functions & Values Class
(Acres) (Acres)
Class
Two 0.00 0.00
Impacts
Class
Three 1.39 1.00
Impacts
Total 1.39 1.00

Permanent wetland impacts associated with the Circ Street portion of Alternative 18 are
approximately 20.25 acres. Construction (temporary) wetland impacts associated with the Circ
Street portion of this alternative are approximately 6.76 acres. Table 4-25 identifies the
wetlands permanently and temporarily impacted, with their respective impact areas, cover
types, principal functions and values, and classes. The wetland ID refers to Figures 3-4a
through 3-4d in Chapter 3.

It should be noted that the Circ Street wetland impacts include two storm management areas
(SMA). One SMA is located to the west of the alignment near the embankment for US 2 in
Wetland D. The SMA is located at the toe of the proposed US 2 embankment fill associated with
this alternative. Relocation of the SMA is not hydraulically feasible. The second SMA is located
in the triangular area between the Circ A/B ramp connections to 1-89. The entire area between
these two ramps is classified as Wetland D and relocation of this SMA would eliminate any
water quality treatment prior to discharge into the wetland area and is therefore not
recommended.

The total permanent wetland impact associated with Alternative 18 totals approximately 21.64
acres. The total construction (temporary) wetland impact associated with Alternative 18 totals
approximately 7.76 acres.

The wetlands to be impacted by this alternative collectively provide the following functions and
values: sediment/toxicant retention, nutrient removal, sediment/shoreline stabilization,
education/scientific value, floodflow alteration, wildlife habitat, and groundwater discharge.

Table 4-25
Wetland Impacts Associated with the Circ Street Portion of Alternative 18
Wetland Permanent | Temporary Cover - _
D Impact Impact Type Principal Functions & Values Class
(Acres) (Acres)
A No impact No Impact SS wildlife habitat, groundwater discharge Three
B No impact No Impact EM wildlife habitat, groundwater discharge Three
c 0.38 010 EM/SS sedllnjent'/toxmant retention, sediment/shoreline Three
stabilization
D 5.21 0.98 EM sediment/toxicant retention, nutrient removal Two
El 0.59 0.18 EM sediment/toxicant retention, nutrient removal Two
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Table 4-25
Wetland Impacts Associated with the Circ Street Portion of Alternative 18 (continued)

Permanent | Temporary
GAEUENIE Impact Impact OO Principal Functions & Values Class
ID Type
(Acres) (Acres)
floodflow alteration, sediment/toxicant retention,
E2 2.13 0.51 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.78 1.80 EM sediment/toxicant retention, Nutrient removal Two
E4 3.54 1.63 EM sediment/toxicant retention, Nutrient removal Two
F 0.87 0.39 FO sediment/toxicant retention Three
G 1.62 1.03 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| No impact No impact EM Sed.iment/toxica.nt reten;ipn, .Nutrient removal, Three
sediment/shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J No impact No impact FO/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
(@] 0.09 0.10 SS sediment/toxicant retention Three
P No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No Impact No impact ss sed!ment/toxicarjt retent?c_Jn, nutrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U 0.02 0.01 EM sediment/toxicant retention Three
\ 0.02 0.03 EM sediment/toxicant retention Three
Class
Two 17.25 5.10
Impacts
Class
Three 3.00 1.66
Impacts
Total 20.25 6.76

Alternative 19 — Four-Lane VT 2A with Roundabouts Plus Circ Street

Permanent wetland impacts associated with the VT 2A portion of Alternative 19 total
approximately 0.93 acre. Construction (temporary) wetland impacts associated with the VT 2A
portion of this alternative total approximately 0.99 acre. For the VT 2A portion of Alternative 19,
Table 4-26 identifies the wetlands permanently and temporarily impacted, with their respective
impact areas, cover types, principal functions and values, and classes.
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Table 4-26
Wetland Impacts Associated with the VT 2A Portion of Alternative 19
Wetland Permanent | Temporary Cover
Impact Impact Principal Functions & Values Class
ID Type
(Acres) (Acres)
A 0.04 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.04 0.12 EM Sediment/toxicant retention, Nutrient removal Three
C 0.25 0.11 EM Sediment/toxicant retention, Nutrient removal Three
D No Impact No impact FO Sediment/toxicant retention, Nutrient removal Three
Sediment/toxicant retention, Nutrient removal
E No Impact No Impact FO Sediment/shoreline stabilization, Three
Education/scientific value
Sediment/toxicant retention, Nutrient removal,
F 0.01 0.05 FO/SS | Sediment/shoreline stabilization, Three
Education/scientific value
G 0.01 0.02 EM/SS | Sediment/toxicant retention, Nutrient removal Three
H 0.10 0.11 EM/SS | Sediment/toxicant retention, Nutrient removal Three
I 0.14 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.11 0.11 SS/EM | Sediment/toxicant retention, Nutrient removal Three
K 0.02 0.06 EM Sediment/toxicant retention, Nutrient removal Three
L 0.12 0.03 EM Sediment/toxicant retention, Nutrient removal Three
M 0.02 0.03 FO Sediment/toxicant retention, Nutrient removal Three
N No impact 0.14 EM Sediment/toxicant retention, Nutrient removal Three
(®) No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
P 0.01 0.02 FO/EM | Sediment/toxicant retention, Nutrient removal Three
Q 0.06 0.08 EM Sediment/toxicant retention, Nutrient removal Three
R No Impact No impact EM Sediment/toxicant retention, Nutrient removal Three
Class
Two 0.00 0.0
Impacts
Class
Three 0.93 0.99
Impacts
Total 0.93 0.99

Permanent wetland impacts associated with the Circ Street portion of Alternative 19 total
approximately 20.25 acres. Construction (temporary) wetland impacts associated with the Circ
Street portion of Alternative 19 total approximately 6.76 acres. For the Circ Street portion of
Alternative 19, Table 4-27 identifies the wetlands permanently and temporarily impacted, with
their respective impact areas, cover types, principal functions and values, and classes.

It should be noted that the Circ Street wetland impacts include two storm management areas
(SMA). One SMA is located to the west of the alignment near the embankment for US 2 in
Wetland D. The SMA is located at the toe of the proposed US 2 embankment fill associated with
this alternative. Relocation of the SMA is not hydraulically feasible. The second SMA is located
in the triangular area between the Circ A/B ramp connections to 1-89. The entire area between
these two ramps is classified as Wetland D and relocation of this SMA would eliminate any
water quality treatment prior to discharge into the wetland area and is therefore not
recommended.

Total permanent wetland impacts associated with Alternative 19 total approximately 21.18
acres. Total construction (temporary) wetland impacts associated with Alternative 19 total
approximately 7.75 acres. The wetlands to be impacted by this alternative collectively provide
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the

following

functions

and values:

sediment/toxicant

retention, nutrient

removal,

sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife habitat,
and groundwater discharge.

Table 4-27
Wetland Impacts Associated with the Circ Street Portion of Alternative 19

Permanent | Temporary
b e Impact Impact s Principal Functions & Values Class
ID Type
(Acres) (Acres)
A No impact No impact SS Wildlife habitat, groundwater discharge Three
B No impact No impact EM Wildlife habitat, groundwater discharge Three
C 038 0.10 EM/SS sedi_rr_lent_/toxicant retention, sediment/shoreline Three
stabilization
D 5.21 0.98 EM sediment/toxicant retention, nutrient removal Two
El 0.59 0.18 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 2.13 0.51 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.78 1.80 EM sediment/toxicant retention, nutrient removal Two
E4 3.54 1.63 EM sediment/toxicant retention, nutrient removal Two
F 0.87 0.39 FO sediment/toxicant retention Three
G 1.62 1.03 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| No impact No impact EM Seqiment/toxicapt reten?i.on, .Nutrient removal, Three
sediment/shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J No impact No impact FO/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
(@] 0.09 0.10 SS sediment/toxicant retention Three
P No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No Impact No impact ss sed?ment/toxicar_n retent_i(_)n, r_1utrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
V) 0.02 0.01 EM sediment/toxicant retention Three
\) 0.02 0.03 EM sediment/toxicant retention Three
Class
Two 17.25 5.10
Impacts
Class
Three 3.00 1.66
Impacts
Total 20.25 6.76

Alternative 23 —

Tapered Widening on VT 2A with Signalized and Roundabout

Intersections Plus Circ Street

Permanent wetland impacts associated with the VT 2A portion of Alternative 23 total
approximately 1.04 acres. Construction (temporary) wetland impacts associated with the VT 2A
portion of this alternative total approximately 0.91 acre. For the VT 2A portion of this alternative,
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Table 4-28 identifies the wetlands permanently and temporarily impacted, with their respective
impact areas, cover types, principal functions and values, and classes.

Permanent wetland impacts associated with the Circ Street portion of Alternative 23 total
approximately 20.25 acres. Construction (temporary) wetland impacts associated with the Circ
Street portion of this alternative total approximately 6.76 acres. For the Circ Street portion of
this alternative, Table 4-29 identifies the wetlands permanently and temporarily impacted, with
their respective impact areas, cover types, principal functions and values, and classes.

It should be noted that the Circ Street wetland impacts include two storm management areas
(SMA). One SMA is located to the west of the alignment near the embankment for US 2 in
Wetland D. The SMA is located at the toe of the proposed US 2 embankment fill associated with
this alternative. Relocation of the SMA is not hydraulically feasible. The second SMA is located
in the triangular area between the Circ A/B ramp connections to 1-89. The entire area between
these two ramps is classified as Wetland D and relocation of this SMA would eliminate any
water quality treatment prior to discharge into the wetland area and is therefore not
recommended.

Total permanent wetland impacts associated with Alternative 23 total approximately 21.29
acres. Total construction (temporary) wetland impacts associated with Alternative 23 total
approximately 7.67 acres.

The wetlands to be impacted by this alternative collectively provide the following functions and
values: sediment/toxicant retention, nutrient removal, sediment/shoreline stabilization,
education/scientific value, floodflow alteration, wildlife habitat, and groundwater discharge.

Table 4-28
Wetland Impacts Associated with the VT 2A Portion of Alternative 23
Wetland Permanent | Temporary Cover - _
D Impact Impact Type Principal Functions & Values Class
(Acres) (Acres)
A 0.04 0.01 SS Sediment/toxicant retention, Nutrient removal Three
B 0.10 0.12 EM Sediment/toxicant retention, Nutrient removal Three
C 0.24 0.12 EM Sediment/toxicant retention, Nutrient removal Three
D No impact 0.01 FO Sediment/toxicant retention, Nutrient removal Three
Sediment/toxicant retention, Nutrient removal,
E No Impact No Impact FO Sediment/shoreline stabilization, Three
Education/scientific value
Sediment/toxicant retention, Nutrient removal,
F 0.01 0.05 FO/SS Sediment/shoreline stabilization, Three
Education/scientific value
G 0.02 0.03 EM/SS Sediment/toxicant retention, Nutrient removal Three
H 0.15 0.11 EM/SS Sediment/toxicant retention, Nutrient removal Three
| 0.19 0.10 EM Sediment/toxicant retention, Nutrient removal Three
J 0.03 0.10 SS/EM Sediment/toxicant retention, Nutrient removal Three
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Table 4-28
Wetland Impacts Associated with the VT 2A Portion of Alternative 23 (continued)
Permanent | Temporary
We;rlljand Impact Impact (':I'?/\;/)eer Principal Functions & Values Class
(Acres) (Acres)
K No Impact 0.01 EM Sediment/toxicant retention, Nutrient removal Three
L 0.14 0.01 EM Sediment/toxicant retention, Nutrient removal Three
M 0.05 0.01 FO Sediment/toxicant retention, Nutrient removal Three
N No Impact 0.11 EM Sediment/toxicant retention, Nutrient removal Three
(@] No Impact 0.02 EM Sediment/toxicant retention, Nutrient removal Three
P 0.01 0.02 FO/EM Sediment/toxicant retention, Nutrient removal Three
Q 0.06 0.08 EM Sediment/toxicant retention, Nutrient removal Three
R No Impact No impact EM Sediment/toxicant retention, Nutrient removal Three
Class
Two 0.0 0.0
Impacts
Class
Three 1.04 0.91
Impacts
Total 1.04 0.91
Table 4-29
Wetland Impacts Associated with the Circ Street Portion of Alternative 23
Wetland Permanent | Temporary Cover - _
D Impact Impact Type Principal Functions & Values Class
(Acres) (Acres)
A No impact No impact SS wildlife habitat, groundwater discharge Three
B No impact No impact EM wildlife habitat, groundwater discharge Three
c 0.38 0.10 EM/SS sediment_ltoxicant retention, sediment/shoreline Three
stabilization
D 5.21 0.98 EM sediment/toxicant retention, nutrient removal Two
E1l 0.59 0.18 EM sediment/toxicant retention, nutrient removal Two
floodflow alteration, sediment/toxicant retention,
E2 2.13 0.51 EM/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat, educational-scientific value
E3 5.78 1.80 EM sediment/toxicant retention, nutrient removal Two
E4 3.54 1.63 EM sediment/toxicant retention, nutrient removal Two
F 0.87 0.39 FO sediment/toxicant retention Three
G 1.62 1.03 FO/SS groundwater discharge, wildlife habitat Three
H No impact No impact EM groundwater discharge Three
| No impact No impact EM Seqiment/toxicapt retenti.on, .Nutrient removal, Three
sediment/shoreline stabilization
floodflow alteration, sediment/toxicant retention,
J No impact No impact FO/SS nutrient removal, sediment/shoreline stabilization, Two
wildlife habitat
K No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
L No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
M No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
N No impact No impact FO/SS/EM | Sediment/toxicant retention, Nutrient removal Three
(@] 0.09 0.10 SS sediment/toxicant retention Three
P No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
4-34 Biological Resources Technical Report




Circ-Williston Transportation Project DEIS

FHWA-VT-EIS-07-02-D

Table 4-29
Wetland Impacts Associated with the Circ Street Portion of Alternative 23 (continued)

Permanent | Temporary
We;rlljand Impact Impact (':I'?/\;/)eer Principal Functions & Values Class
(Acres) (Acres)
Q No impact No impact EM Sediment/toxicant retention, Nutrient removal Three
R No Impact No impact ss sed?ment/toxicarjt retent!c_m, r_1utrient removal, Three
sediment-shoreline stabilization
S No impact No impact EM Sediment/toxicant retention Three
T No impact No impact EM Sediment/toxicant retention Three
U 0.02 0.01 EM sediment/toxicant retention Three
\Y 0.02 0.03 EM sediment/toxicant retention Three
Class
Two 17.25 5.10
Impacts
Class
Three 3.00 1.66
Impacts
Total 20.25 6.76

4.5 Threatened and Endangered Species

45.1 No Build Alternative

No threatened or endangered species would be impacted by the No Build Alternative.

45.2 VT 2A Alternatives

Alternative 2 — Four-Lane VT 2A with Signalized Intersection Improvements

No threatened or endangered species are known to exist along the VT 2A corridor, therefore no

impacts would occur.

Alternative 3 — Four-Lane VT 2A with Roundabouts

No threatened or endangered species are known to exist along the VT 2A corridor, therefore no

impacts would occur.

Alternative 22

— Tapered Widening on VT 2A with Signalized and Roundabout

Intersections
No threatened or endangered species are known to exist along the VT 2A corridor, therefore no

impacts would occur.

45.3 Circ A/B Alternatives

Alternatives 16a,b,c — Circ A/B Limited Access Highway with VT 2A Spot Improvements

No threatened or endangered species are known to exist along the VT 2A or Circ A/B corridors,
therefore no impacts would occur.

Alternative 17 — Circ A/B Boulevard with VT 2A Spot Improvements

No threatened or endangered species are known to exist along the VT 2A or Circ A/B corridors,
therefore no impacts would occur.
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4.5.4 Hybrid Alternatives (VT 2A Improvements Plus Circ Street)

Alternative 18 — Four-Lane VT 2A with Signalized Intersection Improvements Plus Circ
Street

No threatened or endangered species are known to exist along the VT 2A or Circ A/B corridors,
therefore no impacts would occur.

Alternative 19 — Four-Lane VT 2A with Roundabouts Plus Circ Street
No threatened or endangered species are known to exist along the VT 2A or Circ A/B corridors,
therefore no impacts would occur.

Alternative 23 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections Plus Circ Street

No threatened or endangered species are known to exist along the VT 2A or Circ A/B corridors,
therefore no impacts would occur.

4.6 Mitigation
4.6.1 Compensatory Wetland Mitigation Plan

The selection and design of the various alternatives has strived to mitigate wetland impacts by
avoiding, reducing, and minimizing wetland impacts to the maximum extent feasible. VTrans
has developed a compensatory wetland mitigation plan in accordance with Section 404
guidance. VTrans initiated an investigation to identify suitable mitigation areas to compensate
for impacts to wetlands associated with the Circ-Williston Transportation project. Potential
mitigation options considered by VTrans include wetland creation, wetland enhancement and
wetland preservation. Depending on the preferred alternative, the principal wetland functions
and values to be mitigated will include one or more of the following: groundwater discharge,
floodflow alteration, sediment/toxicant retention, nutrient removal, sediment/shoreline
stabilization, wildlife habitat, and/or educational/ scientific value.

Potential mitigation opportunities at an existing mitigation site, the Lemire Site, were assessed.
In 1989, the Corps issued Individual Permit Number 199703078 for Segments A and B of the
proposed Chittenden County Circumferential Highway (CCCH) project. The permit authorized
the construction of the CCCH from -89 in Williston to VT117 in Essex, including 15.7 acres of
impacts to wetlands. This permit has been reissued and extended and is currently valid. The
Corps also issued Individual Permit Number 119101814 for Segments G through J of the CCCH
project. The permit authorized the construction of the CCCH from VT127 in Colchester to VT2A
in Essex, including impacts to 24.5 acres of wetlands. To mitigate the proposed wetland
impacts, and comply with the permit conditions, VTrans restored and created 54.6 acres of
wetlands on the 80-acre Lemire site.

Although the 54.6 acre wetland mitigation site was constructed, monitored and accepted by the
U.S. Army Corps of Engineers, Segments A/B and Segments G-J were never constructed, so
wetlands were never impacted by the projects. A 2006 assessment of the Lemire site,
conducted in coordination with the Corps, ANR and EPA, determined that the Lemire mitigation
site is providing the following wetland functions and values: groundwater discharge, wildlife
habitat, nutrient removal/retention/transformation, sediment/toxicant retention,
sediment/shoreline stabilization, floodflow alteration, production export, recreation and
educational/scientific value.
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In addition to evaluating the existing Lemire site, VTrans initiated preliminary investigations of
other candidate mitigation sites within the surrounding project area and Chittenden County. A
secondary search area, consisting of land within the Winooski River Watershed located outside
of Chittenden County was also investigated for potential mitigation sites (Figure 4-1). Candidate
mitigation sites were selected by reviewing available land use data, aerial photographs and GIS
mapping, and through field reconnaissance. Natural resource features, including stream,
topography, wetland, soil and land use overlays were combined to generate site maps for in-
field surveys.

The natural resource features were overlaid on property boundaries, where available, to target
searches to undeveloped parcels with a relatively flat topography (<5% slopes), surface waters
adjacent or nearby, no more than two property owners, and a minimum of 30 acres in size, that
do not currently contain wetlands or other viable wildlife habitat.

GIS hazardous waste databases were also reviewed. Sites containing or adjacent to a known
hazardous waste site were dropped from further consideration. Site identified during the
preliminary screening were further evaluated and grouped under three headings: “Most
Promising”, “Promising” and “Least Promising.” Sites were evaluated using the following
criteria:

" Watersheds. Within Chittenden County, sites located within the Winooski River
watershed were rated higher than those sites located within other watersheds within the
county.

® Soils Data. Preference or priority was given for sites with hydric soils, soils with
limitations due to high seasonal groundwater table, silt loams, and finer textured soils.

= Adjacent Land Use. Sites adjacent to protected natural areas were rated higher than
sites adjacent to busy roads and/or developed areas.

" The current land use (i.e. active cropland, pasture/old field, forest) for each site was
identified. For farmland sites the USDA Soil Conservation Service was interviewed to
identify the status of these lands (i.e., whether any are in the process of abandonment or
recently abandoned).

= Zoning Compatibility. Current town zoning regulations and zoning maps were reviewed
to identify any potential incompatibility of a wetland mitigation site with acceptable uses
established in a zoning district.

® Development Trends. The Chittenden County Regional Planning Commission staff was
interviewed to identify any planned developments and/or development trends on or
adjacent to potential mitigation sites.

Following the initial identification of nineteen candidate sites using GIS, field reconnaissance of
the sites was conducted. Detailed field analysis of the seven most promising sites was
performed to determine existing conditions at each site and to make an assessment of the
suitability of the site for further wetland mitigation consideration. The seven candidate sites are
described below and summarized in Table 4-30 at the end of this chapter.

Lemire Upland Site

Approximately 25.4 acres of the 80-acre Lemire site contains an upland site (next to the existing
mitigation site) that appears very promising to provide additional mitigation. The site contains
hydric soils and suitable wetland hydrology could be provided by plugging the on-site drainage
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ditches. By using this parcel for mitigation, all of the mitigation would be in one area and a large
wetland habitat complex could be created. Vegetative structure could be enhanced by plantings
of wetland tree and shrub species.

Jericho 1

The site includes approximately 2 acres of hayfield on non-hydric soil and approximately 15.5
acres of hayfields and pasture on hydric soils. There are two shallow ditches with low gradients
which provide some drainage of the land. Wetland could be created on the 2 acres of non-hydric
hayfield by excavation to elevations close to the ordinary high water level. The 15.5 acres of
hayfields and pastures would be expected to revert to wet meadow upon discontinuation of
farming alone. Plugging of the drainage ditches would hasten and enhance that process,
although the effect might be rather minimal, given the extremely gentle gradient of the ditches.
Vegetative structure could be enhanced by plantings of wetland tree and shrub species.

Shelburne 1

The Maille land (parcel 07-01-09.000) consists of pasture and hayfield. The landowner is not a
willing seller, and needs all of the available farmland to keep the farm viable. Wetland has been
encroaching on the land from the south, as the deep ditches through the land have slowly filled
in.

The Wagner land (parcel 07-01-01.000) includes approximately 51 acres of pasture and
hayfield, apparently leased by Maille. Wagner is a developer who might be interested in selling
the land with hydric soil. However, the Vermont Land Trust has apparently bought the
development rights there, as well as on the Maille land. It is unknown at this time whether the
Land Trust would allow the development of wetland on the property. There is one east-west
oriented ditch through the western part of the Wagner parcel, and a ditched stream flows
southward through the center of the site. The south-flowing ditch is culverted for a farmroad
about halfway through the site. The culvert is set too high, and is impeding flow. The hydric soll
portions of the site would be expected to revert to wet meadow by discontinuation of farming
alone. Additional plugging of the drainage ditches would hasten and enhance that process to a
minor degree. Vegetative structure could be enhanced by plantings of wetland tree and shrub
species. The area of non-hydric soil is on a knoll, probably of bedrock, and is not likely to be
suitable for conversion to wetland.

Colchester 2

Of the 64.1-acre parcel, approximately 2.3 acres are wooded, and approximately 2.5 acres are
waterbody. Approximately 1.9 acres are mapped as having non-hydric soils, with the remaining
potentially useable 57.4 acres being mapped as having hydric soils. Most of the land consists
of hayfield and pasture. The lowest areas of the fields are dominated by wetland plants, mostly
herbaceous with a small amount of red maple. The slightly higher elevation portions of the
fields are dominated by pasture grasses, and would be expected to revert to wet meadow by
discontinuation of farming alone. Plugging of the drainage ditches would hasten and enhance
that process, although the effect might be rather minimal, given the extremely gentle gradient of
the ditches. Groundwater monitoring would be useful to ascertain the distance between
ordinary high water and the ground surface elevations of the higher parts of the fields. It is
possible that some excavation might be required, or could be accomplished to increase the
diversity of water regimes on the site. Vegetative structure could be enhanced by plantings of
wetland tree and shrub species. The landowner does not wish to sell any of this land.
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Colchester 3

Approximately 21.4 acres of this site are potentially useable mapped hydric soil. The
remainder includes a levee with non-hydric soil along the Winooski River and a small area of
forest at the extreme western corner of the site. The eastern fields are in hay production and
the western field is in corn production. A ditch with low gradient runs east-west through the
center of the hayfields. All of the hydric soil areas would be expected to revert to wet meadow
by discontinuation of farming alone. Plugging of the drainage ditches would hasten and
enhance that process, although the effect would be likely to be minimal, given the low gradient
of the ditch. Vegetative structure could be enhanced by plantings of wetland tree and shrub
species. The owner of lot 2-3 does not wish to sell any land.

Colchester 4

Almost the entire 103.9 acres of this site are mapped as having hydric soils. The land is all in
agricultural use, primarily as cornfields. Many ditches cross roughly north-south through the
site, although the gradient is low. Standing water, and some flowing water, was observed in the
all the ditches, and standing water also was observed in the furrows of the fields. Non-farmed
areas adjacent to the site are almost all dominated by existing wetland. Virtually all of the land
would be expected to revert easily to wet meadow by discontinuation of farming alone.
Plugging of the drainage ditches would hasten and enhance that process to some degree.
Vegetative structure could be enhanced by plantings of wetland tree and shrub species. Parcel
3-42 is in a trust for the children of the landowner, but there is some possibility that they might
be interested in selling the parcel.

Colchester 5

Of the 176.1 acres at this site, approximately 143.8 are mapped as having hydric soils. About
2/3 of the site is in corn production, and 1/3 in hayfields and old fields. Several deep ditches
help to drain the land, although this fall, after a very wet summer, there was standing water in
the cornfields at the northern end of the site. Virtually all of the land would be expected to revert
easily to wet meadow by discontinuation of farming alone. Plugging of the drainage ditches
would hasten and enhance that process, and could have more than a minimal effect, given the
depth of the ditches. Vegetative structure could be enhanced by plantings of wetland tree and
shrub species.

Several meetings and field visits have been held with federal and state regulatory officials to
discuss the site selection process and to visit the Lemire site and the other six potential
mitigation sites. The regulatory agencies concur that the Lemire mitigation site and adjacent
upland site may suitably mitigate for the proposed impacts. The agencies have also reviewed
the additional six potential mitigation sites and concurred that they could adequately mitigate
proposed impacts. Technical studies and landowner negotiations are underway to identify the
best wetland mitigation site for the project.

4.6.2 Mitigation for Temporary Construction Impacts

Temporary construction impacts include the area immediately adjacent to construction activity,
construction access roads and construction equipment staging and storage areas. In these
areas, potential for impacts include vegetation clearing, vehicular movements possibly resulting
in tire ruts and surface soil disturbance. Mitigation in these areas would commence upon
completion of roadwork. Restoration would include grading and leveling to remove surface
disturbance and tire ruts. This would be followed by seeding and planting of the temporarily
disturbed wetland areas. Seeding would include a native wetland seed mix to establish a
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herbaceous layer that would also serve to ensure soil stabilization and erosion control. Native
woody species would be planted in the restored areas adjacent to forested or scrub-shrub
wetlands. Native woody species would include species such as those observed on-site including
oaks, ash, maples and spruce.

To mitigate potential sedimentation impacts by construction, a well-defined drainage and
erosion control program, including BMPs, will be implemented. Construction schedules will
require areas stripped of vegetation be limited in size and either surfaced or vegetated as
quickly as possible after initial exposure. During the construction period, temporary erosion
check dams will be installed in appropriate locations. With proper diversions of flow, installation
of silt retention basins, and construction carefully scheduled to limit soil exposure, erosion
during construction should be minimized.

Best Management Practices

Best management practices would be utilized during construction to further reduce impacts to
ecologically sensitive areas. Depending on their practicability and feasibility, best management
practices could include:

= To the maximum extent possible, existing surface water drainage patterns would
be maintained through the use of pipes and culverts.

= Track or balloon tire vehicle rigs would be used whenever possible to perform
construction in a wetland. Skid rigs may only be used when wooden planks or
snow fencing is laid down to minimize disturbance of the ground surface.

= The area used for access to the construction location shall be minimized to the
maximum extent practicable. Matting or track equipment would be used when the
ground is soft to avoid soil compaction. When used, matting should not remain in
place for more than five days. If it is necessary to leave matting in place long
enough that underlying vegetation would perish, the disturbed area would be
revegetated with appropriate native species.

= Disturbance/removal of trees for access to the construction site shall be
minimized to the maximum extent practicable. Whenever trees must be removed,
selective removal of trees less than four inches in diameter is preferred in lieu of
removal of larger trees. Tree stumps would not be removed, encouraging the
revegetation of the tree via root sprouts.

= Temporarily disturbed areas would be restored to their pre-existing conditions.
Planting of disturbed areas would occur as soon as possible to minimize the
possibility of erosion. Stormwater outlets would be designed to minimize outlet
velocities that might otherwise cause downstream erosion.

= Excavation and filling activities would be conducted in a manner to minimize
turbidity and sedimentation into wetlands. Placement of embankments (filling)
would be conducted in such a manner as to contain sediment at the fill areas. All
construction activities would be performed in accordance with an approved
Erosion Prevention and Sediment Control Plan.
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= The limits of disturbance would be indicated on the final design plans and would
be the maximum necessary for construction. The limit of encroachment would be
delineated to prevent intrusion by construction vehicles.

= Temporary roads or soil stockpiles would not be permitted in wetland areas that
are not needed for actual facility construction.

= A detailed Erosion Prevention and Sediment Control Plan would be developed as
an integral part of the construction plans, following the Vermont Standards and
Specifications for Erosion Prevention and Sediment Control (VANR DEC, 2006).
Emphasis would be given to the prevention of sediments from entering adjacent
wetlands and waterbodies. This can be controlled through the use of diversion
ditches at the toe of slope of fill and the installation of sedimentation basin and
traps. Slopes would be protected as soon as possible with vegetative cover, or
as a temporary measure with fiber mats, plastic or straw. A protective area of
vegetative cover could be established between embankments and wetland
areas.

= A monitoring program would be developed and implemented by VTrans during
construction to ensure compliance with all appropriate environmental standards
and commitments.

4.6.3 Mitigation for Threatened and Endangered Species

The project will not impact any known threatened or endangered species. Therefore, mitigation
is not necessary.

4.6.4 Mitigation for Wildlife and Habitat

Impacts to wildlife habitat will be minimal for the three VT 2A Alternatives (2, 3, and 22) and the
VT 2A portion of the hybrid alternatives (18, 19, and 23) given the developed nature of the
corridor. Therefore, no mitigation is proposed for the VT2A alternatives.

The impacts from the Circ A/B Alternatives (16a, 16b, 16c and 17) and portions of the three
Hybrid Alternatives (18, 19, and 23) that focus on Circ A/B roadway construction will be to a
variety of types of wildlife habitat. The impacted habitat includes breeding habitat for common
wood frogs, fall feeding and migration staging habitat for common woodcock, and deer winter
range. Impacted habitats also support mainly small rodents and their predators, such as hawks,
owls, fox and coyote, as well as some non-winter range habitat for white-tail deer. Potential
mitigation measures are discussed below.

Wood Frog Breeding Habitat

The roadways and ramps associated with Alternatives 16a, 16b, and 16c will directly impact
almost half of an approximately 1.7 acre ditch that provides wood frog breeding habitat. For all
of the Circ A/B alternatives, the presence of the roadway will also separate the remaining wood
frog breeding habitat from the nearby forest. Mitigation could be achieved through the creation
of ditches within the right-of-way suitable for wood frog habitat and/or designing the off-site
wetland mitigation site to include features conducive to supporting wood frogs.
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Woodcock Habitat

Portions of the forested wetland north of Mountain View Road, considered by VDFW to provide
habitat for fall feeding and migration staging for woodcock, a common Vermont species, will be
impacted by Alternatives 16a, 16b, 16c and 17. The younger shrub wetland at the intersection
of Redmond Road and Mountain View Road will remain available, and may replace habitat loss
that would occur regardless of highway construction as the wetland forest matures beyond the
age most appropriate for woodcock. In addition the off-site wetland mitigation site will be
designed to include features conducive to eventually supporting woodcocks at the mitigation
site.

Deer Winter Range

Alternatives 16a, 16b, and 16c would directly impact 0.13 acres and Alternatives 17, 18, 19 and
23 would impact 3.17 acres of the northernmost edge of a 335-acre deer wintering habitat
located south of the -89 ramps. No secondary impacts are anticipated as the majority of the
habitat (99%) would remain as intact and viable habitat.

Alternatives 16a, 16b, 16¢c and 17 would also directly impact less than 6-acres of an
approximately 663-acre deer winter range habitat located south of the Chittenden Solid Waste
District landfill along Redmond Creek. The proposed alternatives will separate an
approximately 28-acre section of deer habitat located to the west of the alignments from the
majority of the habitat which is located to the east of the alignments. Such a division of habitat
could reduce the availability of the western portions of the habitat, particularly since Redmond
Creek flows within a deep ravine through this area. The creek provides a wildlife travel corridor
for deer within the deer winter range habitat and for other animals as well.

Mitigation for impacts to deer winter range habitat could be achieved through the conservation
of land within a deer winter range habitat, in accordance with the VDFW Guidelines for the
Review and Mitigation of Impacts to White-Tailed Deer Habitat Vermont (VDFW, 1999).

It should be noted that a separate 167-acre deer winter range is present west of the Alternative
16a, 16b, 16c and 17 alignments and bordering the Winooski River. This habitat will not be
impacted by the proposed project.

4.6.5 Mitigation for Vegetation and Vegetative Communities

Impacts to Vegetation and Vegetative Communities will be minimized to the maximum extent
practical. Impacts to wetland vegetative communities will be mitigated as described in Section
5.1. Vegetation clearing will be limited to facilitate prompt re-vegetation upon project
completion. Vegetated areas that are temporarily disturbed by the project would be restored
upon completion of construction. Restoration would include grading and leveling to remove
surface disturbance followed by seeding and planting of the temporarily disturbed areas with a
native seed mix to establish a herbaceous layer that would also serve to ensure soil stabilization
and erosion control. Snags (i.e., dead standing trees) will be maintained adjacent to the mowed
sections of the right-of-way to provide perch sites and nesting cavities.

Mitigation for impacts to the state-listed rare plant species, rough avens, and the rare bryophyte
will be conducted in coordination with VANR and VTrans. Rough avens that could be impacted
by the project would be transplanted beyond the construction limits in coordination with VANR.
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4.6.6 Wetland, Vegetation and Habitat Secondary Impacts and Mitigation

Construction projects that fill wetlands may also indirectly impact adjacent and/or remnant
wetlands, vegetation and habitat (Wright et al. 2006). The mechanisms by which such
secondary effects can occur include changes in surface water and groundwater hydrology,
changes in the pollutant load in runoff, and habitat fragmentation. A summary of these potential
impacts and proposed mitigation, if any, is provided below.

Flow Constrictions
All of the alternatives have been designed to avoid flow constrictions.

Stormwater Runoff

Reconstruction and widening along the VT 2A corridor would require the development of
additional stormwater facilities to adequately collect, control and treat the stormwater runoff. The
widened roadway will be converted to a curbed roadway section with closed drainage systems
for the entire length of the study area. Several new stormwater management areas would be
developed to control and treat the stormwater runoff from the impervious roadway and Williston
Alternative Transportation Path (WATP) and sidewalk areas.

The Circ A/B corridor, from 1-89 over the Winooski River to Route 117 in Essex, is located along
an undeveloped corridor of land surrounded in places by residential development. EXxisting
runoff conditions consist of sheet flow over vegetated surfaces, shallow concentrated and
channel flow to adjacent wetland areas and streams. Stream crossings occur at Allen Brook,
Redmond Creek and the Winooski River. The proposed Circ A/B alternatives provide an
uncurbed roadway section utilizing open drainage measures, flow over vegetated embankments
to grass and stone collection swales and channels. A closed drainage network collects excess
open channel and overland flow and directs the stormwater runoff to several proposed detention
ponds. Stormwater treatment practices have been developed along the corridor to provide
water quality treatment, groundwater recharge, channel protection control (1 year storm),
overbank flood control (10 year storm), and extreme flood control (100 year storm) for
impervious surfaces.

Development of any of the alternatives would involve collection and treatment of stormwater
runoff via stormwater treatment and control practices. Stormwater treatment practices for the
Build Alternatives in the VT 2A corridor would include a combination of the following techniques
and constructs: (1) micropool extended detention ponds; (2) infiltration trenches; (3) infiltration
basins; (4) grassland swale pretreatment. For the Build Alternatives in the Circ A/B corridor,
stormwater treatment practices include a combination of the following techniques and
constructs: (1) grass lined swales; (2) catch basins with sumps; (3) dry extended detention
basins (for volume control only). The proposed VT 2A and Circ A/B stormwater control
practices should ensure that excess flows are not directed to the existing wetlands and should
minimize water level fluctuations and increased ponding in the wetlands.

Groundwater Recharge

Stormwater treatment measures have been designed to promote groundwater recharge as
much as possible. In addition, surface water discharges from the stormwater treatment
practices will be directed to existing wetlands and streams. Therefore, it is anticipated that
recharge flow to groundwater reserves will not be measurably changed by any of the
alternatives.
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Water Quality Stressors

Water quality stressors related to the project include nutrient, sediment, and metal loadings from
roadway construction and impervious surface runoff. The loadings as a result of the Build
Alternatives will vary respectively when compared to the existing conditions. Nutrient, sediment,
and metal pollutants would be removed by stormwater treatment practices prior to discharge to
wetlands, while chloride cannot be removed by stormwater treatment practices.

Sediment Deposition, Nutrient Enrichment, and Pollutant Accumulations in Wetland
Sediments

Models used to calculate net change in annual pollutant loads for sediment, nutrients, and
metals from existing conditions found a negligible change in sediment within the Allen Brook
watershed, the only constituent and watershed that is affected by the Build Alternatives and also
regulated by the DEC Stormwater Management Rule for Stormwater-Impaired Waters. There
would also be similar negligible changes in the loading of other constituents within the Allen
Brook watershed (refer to the Geology, Soils and Water Resources Technical Report for more
detail).

Alternatives 2, 3, and 22 would result in negligible changes in post-construction sediment,
nutrient and metal loadings to Allen Brook. Alternative 16 would result in a negligible change in
post-construction sediment loading and marginal decreases in nutrient and metal loadings to
Allen Brook, while a negligible decrease in post-construction sediment loading and marginal
increases in nutrient and metal loadings are expected for Alternative 17. The Hybrid
Alternatives (18, 19, and 23) would result in a marginal decrease in post-construction sediment
loading but marginal increases in nutrient and metal loadings to Allen Brook.

Impacts from construction would be minimized through the use of measures described in an
Erosion Prevention and Sediment Control Plan for construction impacts and stormwater
treatment practices for post-construction stormwater impacts.

Chloride Discharges

Deicing salt loadings to streams would increase proportionally to the increase in roadway
surface. Small streams, such as the Unnamed Tributary of Muddy Brook would be the most
likely to experience noticeable increases in chloride concentrations. However, in comparison to
background chloride concentrations and in relation to flow rates of Muddy Brook, Allen Brook,
and the Winooski River, the increases are minor and unlikely to have an impact on aquatic
biota.

Deicing salt is typically not removed by stormwater treatment practices, but deicing salt impacts
will be controlled by adherence to the annual VTrans Operations Snow and Ice Control Plan.

Aquatic Invertebrates

It is anticipated that implementation of any of the Alternatives would result in negligible change
to the existing water quality conditions in Allen Brook, Muddy Brook, and the Winooski River.
The use of the affected waters by macroinvertebrates and fish species is largely a function of
water quality. Since the effects of all Alternatives have been shown to be negligible in these
waterbodies, it can be concluded that the effects of all Alternatives on macroinvertebrates and
fish communities would be similarly negligible.

At Redmond Creek, small changes to existing water quality could occur for Circ A/B Alternatives
(16a, 16b, 16c and 17). However, as an intermittent stream, macroinvertebrates and fish
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populations would not be present. Thus, this change in water chemistry is not considered to be
an impact on macroinvertebrate and fish populations.

Presence, Control and Remediation of Invasive Species

Reed canary grass surrounds the Circ A/B alignment between 1-89 and US 2, and almost all of
the alignment from US 2 to Mountain View Road. Reed canary grass is also present along
Mountain View Road and Redmond Road and in early successional areas in Wetland G,
including the southeast corner and powerline. To ensure that the Circ A/B or Hybrid alternatives
do not encourage additional spread of Reed Canary grass, disturbed areas will be promptly
seeded and mulched and equipment will be cleaned before leaving affected areas. Additional
remediation measures (e.g., burning, chemicals, tilling) are not recommended, since the
alignment is surrounded by extensive reed canary grass stands.

Phragmites australis is present in Wetlands E1 and I. To ensure that the Circ A/B alternatives
do not encourage additional spread of this invasive species, disturbed areas will be promptly
seeded and mulched, equipment would be cleaned before leaving affected areas, and patches
adjacent to the alignment would be sprayed with Roundup. VTrans would also spray invading
patches along seeded and mulched areas during a post-construction monitoring period.

Habitat Fragmentation

Fragmentation of wildlife habitat is often a concern for roadways, transmission lines, pipelines,
and other linear facilities constructed on new alignments. A widening of an existing facility’s
alignment, e.g., as proposed under Alternatives 2, 3 and 22 and the VT 2A components of
Alternatives 18, 19, and 23, typically impacts habitat directly adjacent to the existing alignment
which is often of lesser quality or only peripherally affected by the widening. Therefore,
alternatives involving a widening of VT 2A would not result in fragmentation of wildlife habitat.

Between 1-89 and US 2, the land is primarily old field and farmland with residential and
commercial development to the east and west. North of US 2, the Allen Brook corridor provides
wildlife habitat. The proposed Allen Brook crossing would support continued wildlife use of this
corridor. North of the Allen Brook area to Mountain View Road, the Circ A/B alignment is
essentially surrounded by development, so no habitat would be fragmented.

Between Mountain View Road and VT 117, Alternatives 16a, 16b, 16c, and 17 would bisect a
large forested area. The forest, which extends approximately 4.5 miles east-to-west across
much of north Williston, is approximately 630 acres in size. The roadway would cross near the
western end of the forest, at the points of the forest's narrowest width, leaving a 16-acre
fragment and a 12-acre fragment (the two fragments are presently linked by the Circ Highway
right-of-way. The vast majority of the forest would remain intact.

Construction of the Circ A/B Alternatives in the forest habitat (16a, 16b, 16¢ and 17) would
create the formation of a new ecotone (forest edge) where one vegetative community (forest)
would grade to another (mowed turf associated with the roadway). The forest edge would be
approximately 800 feet on each side of the roadway. The removal of trees within the alignment
would diminish the quantity of small mammals such as squirrels and chipmunks. However, the
new grassed areas could increase the quantity of mice and voles. The creation of forest edge
has the potential to increase nest predation on birds (Gates and Gysel, 1978; Wilcove, 1985),
tree mortality as a result of windthrow and exposure (Chen et al., 1999; Essen, 1994), and the
alteration of nutrient cycling (Gieger, 1965). Populations of opportunistic and adaptable
species, such as raccoons, foxes, opossums and feral and domestic dogs and cats tend to
increase in fragmented landscapes. The resulting edge effect will allow predation and nest
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parasitism to penetrate further into the forest interior. As a result, species with sensitive
breeding areas, including wood frog, would be affected. Mitigation for impacts to wood frog
breeding habitat could be achieved through the creation of ditches within the right-of-way
suitable for wood frog habitat and/or designing off-site mitigation to include features conducive
to supporting wood frogs.

Changes in the microclimate (air temperature, humidity, wind, solar radiation, soil temperature,
soil moisture, etc.) along the newly created forest edge will also occur. Microclimate changes
are small scale variations caused by the alteration of the forest's physical characteristics
(Buckley, 2000), including tree height, percent canopy closure and forest structure (Reifsnyder
et al., 1971; Chen and Franklin, 1997). As a result, changes in the microclimate have the
potential to affect species diversity and density within the forest edge. This effect could be
minimized, in part, by planting trees along the roadway embankment.

The creation of edge habitat has the potential for non-native plant species to encroach into
forest interior, restricting the growth of native plants species, limiting structural diversity and
disrupting the natural succession of the forest. Typical methods employed during construction
to prevent the introduction of weedy and invasive species include prompt seeding and mulching
of all disturbed areas and frequent cleaning of all equipment. When developing landscape
plans for the highway, VTrans will apply the guidelines contained in the Landscape Guide for
Vermont Roadways and Transportation Facilities (VTrans 2002). The guidelines direct the use
of native species in landscaping and the avoidance of plants considered invasive to avoid and
control the spread of invasive species in accordance with the Executive Order on Invasive
Species 13112. The guidelines also discuss the control of invasive species within landscaped
areas. VTrans Operations Division is responsible for roadside vegetation management and will
be maintaining the new roadside areas after post-construction. The Operations Division has a
program in place to control invasive and nuisance weeds along State-owned roadway rights-of-
way which includes the permitted and controlled application of herbicides, where necessary.
Monitoring of the right-of-way for weedy and invasive species could occur for a period of time
following construction (e.g., up to five years).

Portions of the forested wetland north of Mountain View Road, considered by VDFW to provide
habitat for fall feeding and migration staging for woodcock, a common Vermont species, will be
impacted by Alternatives 16a, 16b, 16c and 17. The younger shrub wetland at the intersection
of Redmond Road and Mountain View Road will remain available, and may replace habitat loss
that would occur regardless of highway construction as the wetland forest matures beyond the
age most appropriate for woodcock. In addition the off-site wetland mitigation site will be
designed to include features conducive to eventually supporting woodcocks at the mitigation
site. This area is also mapped by VDFW as deer wintering habitat. VTrans and VDFW will
coordinate on the preservation of suitable off-site habitat as mitigation for habitat lost because of
fragmentation.

North of the forested area, the alignment traverses land disturbed by a former sand quarry and
closed landfill. Beyond this disturbed area, there is the Winooski River with wooded riparian
corridor maintained between the river and the railroad underneath the alignment. That corridor
will be maintained.
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4.7 Summary of Impacts and Mitigation
4.7.1 VT 2A Alternatives

Alternative 2 — Four-Lane VT 2A with Signalized Intersection Improvements

Permanent impacts to vegetative cover (all types) would total approximately 58.53 acres, and
temporary impacts to vegetative cover (all types) would total approximately 20.96 acres.
Impacts to wildlife habitat would be minimal, given the developed nature of the corridor.

Permanent wetland impacts associated with this alternative would total approximately 1.39
acres. Construction (temporary) wetland impacts associated with this alternative total
approximately 1.00 acre. The wetlands to be impacted by this alternative collectively provide
the following functions and values: sediment/toxicant retention, nutrient removal,
sediment/shoreline stabilization, education/scientific value.

Alternative 3 — Four-Lane VT 2A with Roundabouts

Permanent impacts to vegetative cover (all types) would total approximately 54.96 acres, and
temporary impacts to vegetative cover (all types) will total approximately 20.34 acres. Impacts
to wildlife habitat would be minimal, given the developed nature of the corridor.

Permanent wetland impacts associated with this alternative total approximately 0.93 acre.
Construction (temporary) wetland impacts associated with this alternative total approximately
0.99 acre. The wetlands to be impacted by this alternative collectively provide the following
functions and values: sediment/toxicant retention, nutrient removal, and education/scientific
value.

Alternative 22 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections

Permanent impacts to vegetative cover (all types) would total approximately 53.63 acres, and
temporary impacts to vegetative cover (all types) will total approximately 20.58 acres. Impacts
to wildlife habitat will be minimal, given the developed nature of the corridor.

Permanent wetland impacts associated with this alternative total approximately 1.04 acre.
Construction (temporary) wetland impacts associated with this alternative total approximately
0.91 acre. The wetlands to be impacted by this alternative collectively provide the following
functions and values: sediment/toxicant retention, nutrient removal, sediment/shoreline
stabilization and education/scientific value.

4.7.2 Circ A/B Alternatives

Alternative 16a — Circ A/B Limited Access Highway (No Connection to US 2 and Trumpet
Interchange at Redmond Road) with VT 2A Spot Improvements

The VT 2A portion of the alternative will not impact vegetative communities, wildlife habitat or
wetlands.

Permanent impacts to vegetative cover (all types) would total approximately 126.45 acres, and
temporary impacts to vegetative cover (all types) would total approximately 33.36 acres.
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Total permanent wetland impacts associated with this alternative would total approximately
32.03 acres. Total construction (temporary) wetland impacts associated with this alternative
total approximately 9.67 acres. The wetlands to be impacted by this alternative collectively
provide the following functions and values: sediment/toxicant retention, nutrient removal,
sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife habitat,
and groundwater discharge.

The impacts would be to a variety of types of wildlife habitat, very little of which is
residential/commercial (7.62 acres). The impacted habitat includes breeding habitat for
woodfrogs, fall feeding and migration staging habitat for woodcock, and deer winter range (all
common Vermont species). Direct impacts to the woodfrog habitat would be approximately 0.84
acre, while temporary impacts are anticipated to be approximately 0.19 acres. The new
roadway would isolate this breeding habitat from the surrounding forestland, which would likely
result in the loss of the woodfrog population occupying this habitat. Total direct impacts to deer
winter range would be approximately 5.13 acres, while total temporary impacts are anticipated
to be approximately 1.08 acres. Approximately 28 acres of deer wintering habitat would be
isolated from a 663 acre deer wintering area due to the roadway bisecting the Redmond Creek
wildlife travel corridor.

The Winooski River wildlife travel corridor would experience minimal impact, since the bridge
crossing would span the river along with the associated existing riparian corridor to the south.

Alternative 16b — Circ A/B Limited Access Highway (Partial Cloverleaf Interchange at US
2 and Trumpet Interchange at Redmond Road) with VT 2A Spot Improvements

Vegetation and wetland impacts would be slightly higher if a half cloverleaf interchange was
added at US 2. All other impacts would be similar to Alternative 16a.

Alternative 16¢c — Circ A/B Limited Access Highway (No Connection to US 2 and Diamond
Interchange at Mountain View Road) with VT 2A Spot Improvements

Vegetation and wetland impacts would be slightly reduced if Alternative 16 has a diamond
interchange located at Mountain View Road. All other impacts would be similar to Alternative
16a.

Alternative 17 — Circ A/B Boulevard with VT 2A Spot Improvements
The VT 2A portion of the alternative will not impact vegetative communities, wildlife habitat or
wetlands.

Permanent impact to vegetative cover (all types) will total approximately 107.29 acres, and
temporary impact to vegetative cover (all types) will total approximately 29.41 acres.

Total permanent wetland impacts associated with this alternative total approximately 24.82
acres. Total construction (temporary) wetland impacts associated with this alternative would
total approximately 8.32 acres. The wetlands to be impacted by this alternative collectively
provide the following functions and values: sediment/toxicant retention, nutrient removal,
sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife habitat,
and groundwater discharge.

This alternative would permanently impact a variety of types of wildlife habitat, very little of
which is residential/commercial (8.26 acres). The impacted habitat includes breeding habitat for
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woodfrogs, fall feeding and migration staging habitat for woodcock and deer winter range. The
new roadway would isolate this breeding habitat from the surrounding forestland, which would
likely result in the loss of the woodfrog population occupying this habitat. Total direct impacts to
deer winter range will be approximately 8.16 acres, while total temporary impacts are
anticipated to be approximately 1.55 acres. Approximately 28 acres of deer wintering habitat
would be isolated from a 663 acre deer wintering area due to the new roadway bisecting the
Redmond Creek wildlife travel corridor.

The Winooski River wildlife travel corridor would experience minimal impact, since the bridge
crossing would span the river along with the associated existing riparian corridor to the south.

4.7.3 Hybrid Alternatives (VT 2A Improvements plus Circ Street)

Alternative 18 — Four-Lane VT 2A with Signalized Intersection Improvements Plus Circ
Street

Permanent impacts to vegetative cover (all types) would total approximately 116.60 acres, and
temporary impacts to vegetative cover (all types) would total approximately 38.32 acres.

Total permanent wetland impacts associated with this alternative would total approximately
21.64 acres. Total construction (temporary) wetland impact associated with this alternative
totals approximately 7.76 acres. The wetlands to be impacted by this alternative collectively
provide the following functions and values: sediment/toxicant retention, nutrient removal,
sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife habitat,
and groundwater discharge.

Impacts to wildlife habitat along VT 2A would be minimal, given the existing developed nature of
the corridor. Permanent impacts to a variety of types of wildlife habitat (excluding
residential/commercial areas) along Circ Street would total 53.84 acres. Impacted habitats
support mainly small rodents and their predators, such as hawks, owls, fox and coyote, as well
as some non-winter range habitat for white-tail deer. The habitat along Allen Brook supports a
wider diversity of animals, including rodents and their predators as well as rabbit, beaver,
raccoon and muskrat. Total direct impacts to deer winter range will be approximately 3.17
acres, while total temporary impacts are anticipated to be approximately 0.62 acres.

Alternative 19 — Four-Lane VT 2A with Roundabouts Plus Circ Street
Permanent impacts to vegetative cover (all types) would total approximately 113.03 acres and
temporary impacts to vegetative cover (all types) would total approximately 37.70 acres.

Total permanent wetland impacts associated with this alternative would total approximately
21.18 acres. Total construction (temporary) wetland impacts associated with this alternative
would total approximately 7.75 acres. The wetlands to be impacted by this alternative
collectively provide the following functions and values: sediment/toxicant retention, nutrient
removal, sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife
habitat, and groundwater discharge.

Impacts to wildlife habitat along the VT 2A corridor would be minimal, given the existing
developed nature of the corridor. Permanent impacts to a variety of types of wildlife habitat
(excluding residential/commercial areas) along Circ Street would total approximately 53.84
acres. Impacted habitats support mainly small rodents and their predators, such as hawks,
owls, fox and coyote, as well as some non-winter range habitat for white-tail deer. The habitat
along Allen Brook supports a wider diversity of animals, including rodents and their predators as
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well as rabbit, beaver, raccoon and muskrat. Total direct impacts to deer winter range would be
approximately 3.17 acres, while total temporary impacts are anticipated to be approximately
0.62 acres.

Alternative 23 — Tapered Widening on VT 2A with Signalized and Roundabout
Intersections Plus Circ Street

Permanent impacts to vegetative cover (all types) would total approximately 111.70 acres, and
temporary impacts to vegetative cover (all types) would total approximately 37.94 acres.

Total permanent wetland impacts associated with this alternative would total approximately
21.29 acres. Total construction (temporary) wetland impacts associated with this alternative
would total approximately 7.67 acres. The wetlands to be impacted by this alternative
collectively provide the following functions and values: sediment/toxicant retention, nutrient
removal, sediment/shoreline stabilization, education/scientific value, floodflow alteration, wildlife
habitat, and groundwater discharge.

Impacts to wildlife habitat along the VT 2A corridor would be minimal, given the developed
nature of the corridor. Permanent impacts to a variety of types of wildlife habitat along Circ
Street (excluding residential/commercial areas) would total approximately 53.84 acres.
Impacted habitats support mainly small rodents and their predators, such as hawks, owls, fox
and coyote, as well as some non-winter range habitat for white-tail deer. The habitat along
Allen Brook supports a wider diversity of animals, including rodents and their predators as well
as rabbit, beaver, raccoon and muskrat. Total direct impacts to deer winter range would be
approximately 3.17 acres, while total temporary impacts are anticipated to be approximately
0.62 acres.

4.7.4 Mitigation

Wetland impacts would be mitigated compensatory mitigation. An ongoing compensatory
mitigation plan has identified and evaluated potential wetland mitigation sites in Chittenden
County. Deer wintering habitat impacts would be mitigated for through land conservation of
deer wintering habitat through coordination with VANR. Woodfrog habitat impacts would be
mitigated for through the creation of ditches within the right-of-way suitable for woodfrog habitat
and/or designing the off-site wetland mitigation site to include features conducive to supporting
woodfrogs.

Potential temporary impacts during construction would be minimized through standard
construction best management practices. Rough avens that could be affected by construction
would be transplanted to similar habitat along Allen Brook, in coordination with VANR.
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