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CHAPTER 3 — EXISTING CONDITIONS

This section provides an overview of the existing conditions within the VT 2A and Circ A/B
corridors for geology, soils, groundwater, surface water and floodplains. The existing conditions
provide an inventory of resources and a baseline for assessing the impacts described in
Chapter 4 —Impacts and Mitigation.

3.1 Geology

Chittenden County lies within the Champlain Valley of the Vermont lowlands physiographic
province. The gently rolling plains that characterize the overall landform of the Champlain
Valley were formed by ancient lakes and glacial deposits (United States Department of
Agriculture Natural Resources Conservation Service (USDA NRCS), 1985).

Bedrock within the VT 2A and Circ A/B corridors primarily consists of carbonate—rich limestone
and dolomite; pelitic schist, phyllite, gneiss and granofels; and calcareous and metamophized
clastic rock (Doll, 1961 reclassified 1981). Bedrock geology and areas of potential gravel
resources are illustrated in Figures 3-1 through 3-4 (for the VT 2A corridor), and Figures 3-5
through 3-8 (for the Circ A/B corridor).

Surficial geology in the Champlain Valley is characterized by large areas of sands deposited by
glacial melt waters, finely stratified sediment deposited under former glacial lake and marine
areas, and more recent alluvial deposits along the floodplain of the Winooski River. As a result
of this geologic history, sand deposits are common within Chittenden County, but gravel is less
abundant (Chittenden County Regional Planning Commission, 2006). Potential gravel sources
in the VT 2A corridor are located to the south of O’Brian Court, south of Hideaway Lane and
Beaudry Lane, and from several areas along the banks of the Winooski to Silverbow Terrace in
Essex Junction. The Hinesburg Sand and Gravel site off Redmond Road directly abuts the Circ
A/B corridor. Another, smaller area with potential to be a gravel source is located to the north of
Mountain View Road.

3.2 Soils

The discussion of the soil resources includes a listing of the soil series in the corridors and their
corresponding Hydrologic Soil Groups and erodibility classifications, as well as information on
the geomorphology of Allen Brook and an assessment of stream crossing structures because of
their relevance to evaluating potential soil erosion.

3.2.1 Soil Series

The soils within the VT 2A and Circ A/B corridors were formed from glacial lake deposits on
deltas, beaches, terraces and lake plains. Well drained sandy soils (Adams), poorly drained
loams underlain by clay deposits (Munson), and excessively stony (Peru) soils all exist within
the project corridors (NRCS, 1985).

Soil map units are shown in Figures 3-9 through 3-12 (VT 2A corridor) and 3-13 through 3-16
(Circ A/B corridor). Tables 3-1 and 3-2 show soil characteristics, including depth to bedrock,
depth to seasonal high water table, Hydrologic Soil Group (HSG) classifications and highly
erodible soils classifications for the VT 2A and Circ A/B corridors.
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VT 2A Corridor

Approximately 36.9 percent of the soils within the VT 2A corridor are deep, somewhat poorly
drained, HSG D soils with high runoff potential. Well drained HSG A soils with low runoff
potential make up the next largest group in the corridor at 29.9 percent, while HSG B and C
comprise 22.8 percent and 8.3 percent of the corridor respectively. The remaining 2.1 percent
of soils are not rated.

Highly erodible soils occur in two main areas of the VT 2A corridor, a Munson and Belgrade silt
loam, 12-25 percent slopes (MuD) unit surrounding the Unnamed Tributary of Muddy Brook
(Figure 3-9); an area of Hinesburg fine sandy loam, 15-25 percent slopes (HnD), Colton and
Stetson soils, 30-60 percent slopes (CsE) and MuD on the south side of the Winooski River
(Figure 3-11); and a CsE unit on the north side of the Winooski River (Figure 3-11).

Circ A/B Corridor

The soils within the Circ A/B corridor consist of 56.2 percent HSG D soils with high runoff
potential, 27.6 percent HSG C soils, 4.9 percent HSG B soils and 10.6 percent HSG A soils.
The remaining 0.7 percent of the soils within the Circ A/B corridor are not rated.

Highly erodible soils in the Circ A/B corridor occur in two main areas, an MuD unit on the north
bank of Allen Brook (Figure 3-13); and an area of Adams and Windsor loamy sands, 30-60
percent slopes (AdE), Agawam fine sandy loam, 30-60 percent slopes (AgE), Agawam fine
sandy loam, 12-30 percent slopes (AgD), and Hartland very fine sandy loam, 25-60 percent
slopes (HIE) to the south of the Winooski River (Figure 3-16).

Table 3-1
VT 2A Corridor Soil Characteristics
Depth to :
Depth to . Highly Percent
Map Soil Series Percent | 5odrock |  S€asonal | Hydrologic | b qinle | of yT 2
Unit Slope High Water | Soil Group S ;
(feet) Soils Corridor
Table (feet)
AdA Adams and Windsor 0105 >5 >4 A 3
loamy sands
AdB Adams and Windsor | gy, 45 | 55 >4 A 2 19.66
loamy sands
AdD Adams and Windsor 12 1o 30 S5 >4 A >
loamy sands
Au Au Gres fine sandy loam Oto5 >5 -1 B 3 0.83
BIA Belgrade ar_ld Eldridge 0to3 >5 1to0 2 B 3
soils
gig | DelgredeandEldridge | 545 >5 1t02 B 2 19.99
BIC Belgrade ar_ld Eldridge 810 15 S5 1102 B 2
soils
Br Burrow Pits T T T T 0.18
CaC Cabot stony silt loam 3to 15 >5 Otol D 2
, 2.73
CbD Cabot extremely stony silt 310 25 S5 0to 1 D 2
loam
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Table 3-1 (continued)

VT 2A Corridor Soil Characteristics

Depth to .
Depth to . Highly Percent
e Soil Series Percent | g iiock | Seasonal | Hydrologic | o St o6\ oA
Unit Slope (feet) High Water | Soil Group Soils* Corridor
Table (feet)
cop | Colon 922‘:%”3’ loamy | 5405 >4 >4 A 3
0.85
CsE Colton and Stetson soils | 30 to 60 >4 >4 A 1
DdA Duane and Deerfield soils Oto5 >5 1to2 B 3 1.93
EwA E”OSb”rgsgirl‘s Whately | 453 >5 Ysto 1 c 3
3.78
Ewg | Enosburgand Whately | 4, 4 >5 Ysto 1 c 2
soils
Fu Fill land T T T T T 0.04
HNnD H'”eSb“{ gfinesandy | 15, 95 >5 3to 4 C 1 1.75
oam
MnC Massena stony silt loam 0to 15 >5 1/2t01 C 2 0.17
MuD Munson and Belgrade silt 1210 25 55 10 1 D 1
loam
MyB Munson ar}d Raynham silt 2106 55 1o 1 D > 14.4
oam
MyC Munson anld Raynham silt 6 to 12 S5 1o 1 D 5
oam
PeB Peru stony loam 5to 12 >5 1lto2 C 2
2.58
PsC Peru extlremely stony 0 1o 20 55 1102 C >
oam
Rk Rock land T T T T 1.46
ScA Scantic silt loam 0to 20 >5 Otol D 3
19.78
ScB Scantic silt loam 2t06 >5 Otol D 2
StA Stetson gravelly fine 0105 >4 >4 A 3 935
sandy loam
w Water T T T T t 0.49

T Indicates parameters not assigned

* 3-Not highly erodible; 2-Potentially highly erodible; 1-Highly erodible
Source: Soil Survey of Chittenden County (USDA-SCS, 1989), Updated Hydrologic Soil Group Ratings for Vermont
Soils (NRCS, 2003), and Chittenden County Highly Erodible Map Unit List (USDA-SCS, 1992).
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Table 3-2

Circ A/B Corridor Soil Characteristics

Depth to Depth to Highl Percent
Map : . Percent P Seasonal Hydrologic gnty of Circ
L Soil Series Bedrock : X Erodible
Unit Slope (feet) High Water | Soil Group Soils A/B
Table (feet) Corridor
AdA Adams and Windsor loamy 0105 S5 >4 A 3
sands
AdD Adams and Windsor loamy 12 10 30 >5 >4 A 5 6.18
sands
AdE Adams and Windsor loamy 30 to 60 >5 >4 A 1
sands
AgA | Agawam fine sandy loam Oto5 >5 >4 B 3
AgD | Agawam fine sandy loam 12to 30 >5 >4 B 1 2.87
AgE | Agawam fine sandy loam 30to 60 >5 >4 B 1
Au Au Gres fine sandy loam Oto5 >5 %-1 B 3 1.81
pig | Belgrade and Eldridge 3108 >5 1to2 B 2 1.92
soils
Br Burrow Pits T t t T 0.03
CbA Eglra]:)t extremely stony silt 0to 3 S5 0to 1 D
Cabot extremely stony silt 18.54
CbD y stony 31025 >5 Oto1l D 2
loam
DdA | Duane and Deerfield soils Oto5 >5 1to2 B 3 0.22
DdB | Duane and Deerfield soils 5t012 >5 lto2 B 2 '
EWA Enpsburg and Whately 0to 3 >5 10 1 c 3
soils 393
Ewp | Nosowrg and Whately 3t08 >5 Yoto 1 c 2
Farmington extremely N
FaE rocky loam 20t0 60 | 1to 1% >1 D 1 0.43
HIC Hartland very fine sandy 610 12 S5 >3 B >
loam 0.97
HIE Hartland very fine sandy 20 to 60 S5 >3 B 1
loam
HnC | Hinesburg fine sandy loam | 8to 15 >5 3to>4 C 2 0.6
LmC | Lyman-Marlow rocky loam | 12t020 | 1to 1% >4 D 1
- 2.8
LyD | Jman Marlow very rocky | 51530 | 11011 >4 D 2
MuD :\g;rr:fon and Belgrade silt 1210 25 S5 10 1 D 1
MyB :\g;rr]‘f"” and Raynham silt | ;) ¢ >5 Y t0 1 D 2 12.23
MyC Il\/Iunson and Raynham silt 610 12 S5 110 1 D >
oam
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Table 3-2 (continued)
Circ A/B Corridor Soil Characteristics

Depth to Depth to Highl Percent
Map . . Percent P Seasonal Hydrologic gnly of Circ
L Soil Series Bedrock X X Erodible
Unit Slope (feet) High Water | Soil Group Soils A/B
Table (feet) Corridor
PeA | Peru stony loam Oto5 >5 lto2 C 3
PeB Peru stony loam 510 12 >5 lto2 C 2 19.7
PsC | Peru extremely stony loam | 0to 20 >5 lto2 C 2
ScA | Scantic silt loam 0to 20 >5 Oto1l D 3
22.16
ScB | Scantic silt loam 2t0 6 >5 Oto1l D 2
StA f};ertson gravelly fine sandy 0t 5 >4 >4 A 3 156
Suc Stockbridge and Nellis 810 15 >5 3to >4 c 3.38
stony loam
w Water T t t T T 0.67

T Indicates parameters not assigned

* 3-Not highly erodible; 2-Potentially highly erodible; 1-Highly erodible

Source: Soil Survey of Chittenden County (USDA-SCS, 1989), Updated Hydrologic Soil Group Ratings for Vermont
Soils (NRCS, 2003), and Chittenden County Highly Erodible Map Unit List (USDA-SCS, 1992).

3.3 Groundwater

The Champlain Water District provides drinking water to more than 108,000 Chittenden County
residences from Lake Champlain. The remaining residences and businesses in the County are
supplied by public groundwater wells and private wells.

There are no public wells and no Source Protection Areas (SPAS) located within the VT 2A and
Circ A/B corridors. There are five private wells located within the corridors. The groundwater in
the vicinity of the corridors is currently classified as Class Il (Vermont Agency of Natural
Resources, Department of Environmental Conservation (VANR DEC), 2004).

The nearest public community water well is located south of 1-89 on Old Creamery Road, near
the intersection with Porterwood Drive. The SPA for this well extends to approximately 1,800
feet south of the Circ A/B corridor. There are two public transient non-community wells within
two miles of the Circ A/B corridor. SPAs have not been designated for these wells.

The densest concentration of private wells within two miles of the VT 2A and Circ A/B corridors
occurs south of 1-89 on Old Creamery Road.

The groundwater potential of the VT 2A corridor around its southern intersection with 1-89 is
rated very low. The rest of the corridor has moderate groundwater potential, with groundwater
being available from sand and gravel in stream valleys or from bedrock below the valley fill
(Stewart, 1973).

The groundwater potential in the Circ A/B corridor is generally rated very low, except in the
vicinity of Redmond Creek and the Winooski River, where groundwater potential is rated
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moderate to good, with groundwater being available from sand and gravel in stream valleys or
from bedrock below the valley fill (Stewart, 1973).

Chloride concentrations in the public water supply wells closest to the project corridors were
obtained from VANR DEC (personal communication, Billy Kahn, 2006). No chloride
concentrations were available for the Williston Country Club well. At the Williston Fire
Department well (south of 1-89 on Old Creamery Road) the groundwater chloride concentration
was measured at 30 mg/l in 1990. At the -89 Southbound Rest Stop to the east of the Circ A/B
corridor, the groundwater chloride concentration was measured at 10 mg/l in 2002.

3.4 Surface water

The VT 2A and Circ A/B corridors are located within the Lake Champlain Basin, the 8,249
square mile area of Vermont, New York, and Quebec that drains into Lake Champlain. The
Winooski River is the largest water body crossed by the corridors, and both corridors lie entirely
within the Winooski River watershed. Allen Brook and Muddy Brook are the two largest streams
in the area. Waterways and watersheds are identified in Figure 3-18.

3.4.1 Hydrology

Winooski River

The entire Winooski River system, including its tributaries, is approximately 198 miles long. The
Winooski River falls 1700 feet in elevation from its headwaters in Cabot to its confluence with
Lake Champlain. The watershed of the Winooski River drains approximately 1,080 square
miles, which is almost 10 percent of Vermont'’s total land area, encompassing all of Washington
County, about half of Chittenden County, and portions of Lamoille and Orange counties. The
seven major tributaries of the Winooski River are the Little River, Kingsbury Branch, North
Branch, Stevens Branch, Dog River, Mad River, and Huntington River (Winooski Natural
Resources Conservation District, 2005). U.S. Geological Survey (USGS) gauging station
#04290500 is located on the Winooski River near Essex Junction. On the basis of data
collected at this station since 1928, the base flow of the Winooski River is estimated to be 700-
800 cubic feet per second (cfs) and the average annual flow of the Winooski River is computed
as approximately 1,750 cfs.

Muddy Brook
Muddy Brook flows north from Shelburne Pond and follows the town boundary between South

Burlington and Williston before flowing into the Winooski River. Muddy Brook is approximately
5.5 miles long and drains a watershed area of 20.9 square miles. There are no USGS gauging
stations on Muddy Brook. The annual mean flow of Muddy Brook was computed as 52.0 cfs at
the point where it enters the Winooski River. The FMF and AMF values were computed as 20.8
cfs and 13.0 cfs, respectively. The 7Q10 value for Muddy Brook was computed as 2.60 cfs.

Allen Brook

Allen Brook flows northwest from the vicinity of Mud Pond and merges with Muddy Brook less
than a % mile from the confluence of Muddy Brook with the Winooski River. Allen Brook is 11
miles long and has a watershed area of 10.6 square miles. USGS gauging station #04290335
was established on Allen Brook at VT 2A in August 2005. The USGS station does not provide a
sufficient historical record to determine streamflow statistics. The mean annual flow for Allen
Brook was computed to be 16.8 cfs at the intersection with the Circ A/B corridor, and 19.4 cfs at
the intersection with the VT 2A corridor. The FMF and AMF values for Allen Brook were
computed to be 6.72 cfs and 4.20 cfs, respectively at the intersection with the Circ A/B corridor
and 7.76 cfs and 4.85 cfs, respectively, at the intersection with the VT 2A corridor. The 7Q10
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flow for Allen Brook was computed to be 0.84 cfs at the intersection with the Circ A/B corridor,
and 0.97 at the intersection with the VT 2A corridor.

Named and Unnamed Tributaries
There are three smaller tributaries of Muddy Brook, Allen Brook and the Winooski River that
intersect the project corridors. None of these tributaries has a USGS gauging station.

= Unnamed Tributary of Muddy Brook consists of four separate stream branches that
converge into a single stream that flows from east to west into Muddy Brook. The
Unnamed Tributary of Muddy Brook is approximately 1.2 miles long from the beginning
of its longest branch to the confluence with Muddy Brook. This tributary is intermittent
upstream, but perennial downstream where it passes along a freshwater emergent
wetland. Two branches of the Unnamed Tributary of Muddy Brook originate just east of
the VT 2A corridor.

= Unnamed Tributary of the Winooski River (1) is an intermittent stream approximately
one mile long with four branches. The main branch flows westward along Mountain
View Road and then northward to join the Winooski River. One branch begins within the
Circ A/B corridor. Although Unnamed Tributary of the Winooski River (1) is an
intermittent stream at the point where it crosses the Circ A/B corridor, VANR DEC has
indicated that it may be perennial, and therefore may support macroinvertebrates and
fish in its lower reaches.

» Redmond Creek is an intermittent tributary of the Winooski River that has been given a
common name. Redmond Creek is approximately 1.1 miles long and flows north,
crossing the Circ A/B corridor. Although Redmond Creek is an intermittent stream at the
point where it crosses the Circ A/B corridor, VANR DEC has indicated that it may be
perennial, and therefore may support macroinvertebrates and fish in its lower reaches.

Two other intermittent tributaries of the Winooski pass through the area, but do not directly
cross either corridor. They have been designated Unnamed Tributary of the Winooski River (2)
and (3). Watershed areas have not been delineated for these tributaries (in stormwater
modeling they are treated as part of the “Winooski River Direct” watershed).

Table 3-7 and 3-8 show stream hydrological characteristics for the VT 2A and Circ A/B corridors
respectively. Parameters presented include the drainage area upstream of the intersection of
the stream with the corridor, mean annual flows, and statistics for low and high flow conditions
for each waterway. The low flow statistics reported include February median flows, August
median flows, and seven-day low flow value (7Q10). The seven day low flow value (7Q10)
represents the lowest stream flow for seven consecutive days that would be expected to occur
once every ten years. The high flow statistics reported include storm event flows for six
reoccurrence intervals. The methods used to calculate these hydrological parameters are
described in Section 2.4.2. The upstream drainage areas for all streams except the Winooski
River are shown in Figure 3-18.
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Table 3-3
VT 2A Corridor: Stream Hydrological Characteristics

Low Flow Statistics

High Flow Statistics

Upstream A August Storm
Waterway | Drainage Area é\lnnual Febr.uary Median (o2 REETEES Event
. ow Median Intervals
(square miles) (cfs) Flow (cfs) Flow (cfs) (years) Flow
(cfs) (cfs)
1 94
Unnamed 2 116
Tributary 10 227
of Muddy 0.4 0.80 0.32 0.20 0.04 5 349
Brook 50 405
100 506
1 516
2 667
Allen 10 1,510
Brook 9.7 194 7.76 4.85 0.97 3 2,520
50 3,010
100 3,900
1 NA
2 20,700
Winooski Approximately 10 32,900
River 1,045 1,750% 9207t 4861 183t o5 34.600
50 48,100
100 55,700

T Winooski River statistics were derived from gauge data instead of from the Vermont average factors.
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Table 3-4
Circ A/B Corridor: Stream Hydrological Characteristics
M Low Flow Statistics High Flow Statistics
Upstream Aean | August Storm
Waterway | Drainage Area anua Febr_uary Median (o2 REETEES Event
. Flow Median Intervals
(square miles) (cfs) Flow (cfs) Flow (cfs) (years) Flow
(cfs) Y (cfs)
1 478
2 620
Allen 10 1,410
Brook 8.4 16.8 6.72 4.20 0.84 3 2.360
50 2,810
100 3,650
Unnamed 1 30
. 2 40
Tributary 10 91
of the | 0.2 0.40 0.16 0.10 0.02
. . 25 152
Winooski ) 181
River (1)
100 133
1 18
2 26
Redmond 10 79
Creek 0.4 0.80 0.32 0.20 0.04 o3 149
50 184
100 249
1 NA
2 20,700
Winooski Approximately 10 32,900
River 1,045 1,7501 920t 4861 1837 25 34,600
50 48,100
100 55,700

T Winooski River statistics derived from gauge data instead of from Vermont average factors.

3.4.2 Water Quality and Aquatic Biota

Water Quality Classifications

The waterways that are crossed by the VT 2A and Circ A/B corridors are all classified as Class
B waters by the Vermont Water Quality Standards (VWQS). The VWQS and classification
system are described in Section 2.4.1. The VWQS description of Class B waters is “waters
designed to fully support aquatic biota, wildlife and aquatic habitat; aesthetics; water supply
(with filtration and disinfection); irrigation of crops and other agricultural uses; swimming and
primary recreation; and boating, fishing and other recreational uses” (VANR DEC, 2006).

Section 303(d)-Listed Impaired Waters

As described in Section 2.4.1, VANR DEC designates as impaired any waterway that is found
not to be meeting the water quality standards for its designated classification. Table 3-5, below
lists the surface water bodies currently designated as impaired in the vicinity of the VT 2A and
Circ A/B corridors, including the impaired uses, the primary pollutant responsible for the
impaired uses, a description of the water quality problem and the expected number of years
until a Total Maximum Daily Load (TMDL) for the waterbody is completed (VANR DEC, 2004
and 2006). The locations of the impaired segments are shown in Figure 3-19.

3-9 Geology, Soils and Water Resources Technical Report



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

No waterbodies potentially affected by the project alternatives are currently designated as
impaired for chloride.

Table 3-5
Impaired Waterways
Water Quality Years until TMDL
Waterway Corridor | Use(s) Impaired | Pollutants Completion (from
Problem 2006)
Muddy Brook . . Toxics, Lack of buffer, Land
— mouth to | VT 2A Aquatic Life nutrients, development, 4-8
. Support g

seven miles temperature | erosion
UnnamEd Drinking ~ Water
Tributary — of Suppl Toxics Impact from past
Muddy Brook | VT 2A PRIy, np pa 8+

: Agricultural Water | (TCE) disposal activities
— below Alling Supol
Industrial Park pply
Allen Brook — . . Stormwater runoff,
River Mile 2.4 VT 2A Aquatic Life Stormwater, | land development,

and Circ | Support, Contact . S 1-3
to ! E. coli erosion, in stream E
A/B Recreation .

5.0 coli exceedance

Source: VANR DEC 2006 303 (d) List of Waters, Approved by EPA Region 1 on March 1, 2007.

Water Quality and Agquatic Biota

Winooski River

The closest VANR DEC biomonitoring station to the project area on the Winooski River is River
Mile (RM) 16.3 (off Poor Farm Road, on south side of river or 0.7 miles downstream of the VT
2A crossing). The most recent macroinvertebrate community assessment at RM 16.3 was “very
good” (VANR DEC, 2005). The chloride concentration in the Winooski River was 17.6 mg/l,
based on one sample collected in 2005 (VANR DEC, 2005).

Allen Brook

Allen Brook is listed as impaired for aquatic life use and recreation from RM 2.4 (just upstream
of Industrial Ave.) to RM 5.0 (Talcott Road) (VANR DEC, 2007). This section of Allen Brook has
been characterized as “moderately impaired” based on the fish and macroinvertebrate
assessments at RM 2.4, 2.9 and 4.3. VANR DEC attributes the impairment to hydrological
modifications, sediment discharge and nutrient enrichment from stormwater runoff (VANR DEC,
2006).

Water chemistry parameters in Allen Brook indicate slightly elevated levels of turbidity and
nutrients. The mean chloride concentration at RM 2.4 was 96.9 mg/l (based on three samples
from 2003 to 2005).

Muddy Brook

Muddy Brook is listed as impaired for aquatic life support by toxics, nutrients and temperature,
from the confluence with the Winooski River, to seven miles upstream. VANR DEC has
conducted biomonitoring at RM 1.2 (located 100 meters below Kimball Avenue, off Kennedy
Drive). Macroinvertebrate and fish community were both rated “good” during the most recent
assessment of RM 1.2 in 2003. The mean chloride concentration at RM 1.2 was 135.8 mg/l,
based on two samples (2003 and 2004) (VANR DEC, 2007).
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Unnamed Tributary to Muddy Brook

The Unnamed Tributary of Muddy Brook is impaired for drinking water and agricultural water
supply by the presence of Trichloroethylene (TCE). The TCE levels are attributed to
groundwater contamination associated with the Mitec Superfund site. Sampling by VANR DEC
at RM 0.2 (just downstream of South Brownell Road) between 1993 and 2002 indicated
compliance with Class B standards for fish; the stream supported “an exceptionally high number
of species for streams of this size and type” (VANR DEC, 2006). Macroinvertebrate
assessments however indicated a decline in macroinvertebrate communities between 1997 and
2005. The degraded condition of macroinvertebrate communities is attributed to the water
guality conditions described below.

Water chemistry sampling in 2005 and 2006 under both base flow and freshnet (event flow)
conditions showed low levels of dissolved oxygen (D.O.) and high levels of chloride. At RM 0.2
the mean chloride concentration over all flow conditions was 369 mg/l (based on 18 samples
from 2005 and 2006), above the 230 mg/l chronic toxicity criterion. The highest measured
concentration was 857 mg/l, approaching the 860 mg/l acute toxicity criterion. VANR DEC
attributes the observed dissolved oxygen and chloride concentrations to stormwater runoff
caused by land use changes in the watershed, specifically the conversion of agricultural land to
retail outlets (VANR DEC, 2006).

Other Streams

Redmond Creek and the Unnamed Tributaries of the Winooski (1), (2) and (3) have not been
designated as impaired. There are no VANR DEC biomonitoring stations on these streams and
no available data to characterize their water quality or aquatic biota.

3.4.3 Stormwater Treatment Practices
This section provides a description of the existing drainage patterns and stormwater treatment
in the VT 2A and Circ A/B corridors, and the results of the Simple Method analysis of existing
pollutant loadings to project area waterbodies.

VT 2A Corridor

As described below, stormwater treatment occurs in some sections of VT 2A, but in most cases
the treatment mechanisms do not meet the 2002 Vermont Stormwater Management Manual
standards.

[-89 to Marshall Avenue

From 1-89 to Marshall Avenue, stormwater runoff travels via sheet flow from the roadway
surface and by overland flow onto embankment slopes and grass swales.  Runoff flows in a
westerly direction toward an unnamed tributary to the Muddy Brook. There is a 36 inch cross
culvert near the Vermont State Police building that directs the flow under VT 2A in an east-west
direction.

Marshall Avenue to US 2

From Marshall Avenue to US 2 stormwater runoff travels via sheet flow from the roadway
surface and by overland flow onto embankment slopes. Portions of this segment drain into a
stormwater management area constructed as part of the Maple Tree Place Shopping Center.
Overflow from the Maple Tree Place Shopping Center treatment pond, as well as surface
drainage from some roadway areas is piped northerly along the west side of VT 2A and outlets
to a grassed swale and grassed channel located between Helena Drive and Paul Street, then
flows westerly toward Muddy Brook. The runoff in this section not collected by the Maple Tree
Place Shopping Center treatment system flows via grassed slopes and swales toward Muddy
Brook.
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US 2 to Paul Street

From US 2 to Paul Street VT 2A is a closed drainage system which collects stormwater in catch
basins. The catch basins drain to the grassed swale and grassed channel between Helena
Drive and Paul Street and then flows westerly towards Muddy Brook.

Paul Street to O’Brien Court

From Paul Street to O’'Brien Court stormwater runoff travels via sheet flow from the roadway
surface and by overland flow on embankment slopes and grassed swales. There is a 36 inch
culvert near Knight Lane that directs the flow under VT 2A in an east-west direction. This flow is
directed toward a stormwater pond behind the Williston Health Center. Runoff in this section
drains to Muddy Brook.

O’Brien Court to Allen Brook

From O’Brien Court to Allen Brook, stormwater runoff travels via sheet flow from the roadway
surface and by overland flow on embankment slopes and grassed swales. Runoff in this
section drains to Allen Brook.

Allen Brook to south of the intersection of Route 2A and Industrial Avenue/Mountain
View Road

Portions of this section have curbing and closed drainage systems which outlet via drain lines
into Allen Brook on both sides of the bridge structure. Closed and open drainage areas in this
section both drain to Allen Brook.

Industrial Avenue/Mountain View Road to Hillside Drive

From Mountain View Road to Hillside Drive on the west side of the roadway there is a closed
drainage system along the multiuse trail. This closed system is piped westerly along Industrial
Avenue and outlets to Allen Brook without treatment. The east side of the roadway has open
drainage across embankment slopes and grassed swales.

Hillside Drive to James Brown Drive

From Hillside Drive to James Brown Drive on the west side of the roadway there is a closed
drainage system along the multi use trail. This system flows to the north and outlets to a swale
north of River Cove Road. This swale directs flow to an infiltration basin adjacent to the parking
lot at First Quality Carpet/Lacillade Lumber Co. The east side of the roadway has open
drainage with overland flow to several existing wetland areas adjacent to the roadway.
Overflow from these wetland areas continues to flow northerly toward the Winooski River.

James Brown Drive to north of Eastview Circle

From James Brown Drive to north of Eastview Circle stormwater runoff travels via sheet flow
from the roadway surface and by overland flow on embankment slopes and grassed swales.
Flow from the easterly side of the road crosses VT 2A in a four foot by five foot box culvert,
combines with the swale on the west side, and is conveyed northerly to the Winooski River in a
channel located to the west of VT 2A.

Eastview Circle to the Winooski River Bridge

From Eastview Circle to the Winooski River Bridge runoff is collected by a closed drainage
system with an outlet to the Winooski River on the east side of the bridge structure. On the
bridge itself, scuppers direct stormwater from the bridge directly to the river.

Winooski River Bridge to Mill Street
Winooski River Bridge to Mill Street is curbed with a closed drainage system that outlets to the
Winooski River on the east side of the bridge structure.
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Mill Street to the Railroad Tracks
Mill Street to the railroad tracks is a closed drainage system with outlet down Mill Street to the
Winooski River.

Railroad Tracks to Five Corners
From the railroad tracks to Five Corners is a closed drainage system which drains to the
Winooski River

Circ A/B Corridor

The Circ A/B corridor is undeveloped and therefore does not have formal stormwater
management practices in place. The existing runoff conditions in the Circ A/B corridor consist of
sheet flow over vegetated surfaces, shallow concentrated and channel flow to wetland areas
and streams.

Existing Pollutant Loadings

Table 3-6 provides a summary of projected annual washoff pollutant loads determined using the
Simple Method, for existing conditions for sediment, nutrients (total phosphorus, and nitrate),
and metals (copper and zinc) within Muddy Brook, Allen Brook, Redmond Creek, Winooski
Tributary 1 and Winooski Direct watersheds.

Table 3-6
Existing Conditions Stormwater Runoff Pollutant Loadings
Sediment Total Nitrate Load Copper Load Zinc Load
Load Phosphorus (NO3) (Cu) (zZn)
Vg’g‘ger (TSS) Load
Y (TP)
[Ibs/yr] [Ibs/yr] [Ibs/yr] [Ibs/yr] [Ibs/yr]
Muddy 1,320,000 5,370 28,600 339 2,040
Brook
Allen 717,000 2,850 14,400 179 1,060
Brook
Redmond 16,800 73.1 372 4.49 20.9
Creek
Winooski 53,600 252 1,370 12.2 55.5
Trib 1
Winooski . . . . .
Direct

* Loading not determined for entire watershed

3.5 Floodplains

3.5.1 Floodplains

Figure 3-20 illustrates the location of the 100-year floodplain as designated by the Federal
Emergency Management Agency (FEMA). Figure 3-20 also shows a VANR DEC designated
floodway for the reach of Allen Brook from Industrial Avenue upstream to Old Stage Road.

VT 2A Corridor

The VT 2A corridor crosses two branches of the Unnamed Tributary of Muddy Brook, each with
a VANR DEC floodway with a minimum width of 200 feet. 100 feet from both sides of the
stream bank or three times the channel width is the default floodway width for streams in broad,
unconfined valley locations (VANR DEC, 2003).
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Moving north, the VT 2A corridor next crosses Allen Brook, which has a FEMA 100-year
floodplain and VANR DEC delineated floodway associated with it. Measured along the existing
VT 2A centerline, the Allen Brook FEMA 100-year floodplain and VANR DEC floodway are
approximately 134 feet and 465 feet wide, respectively.

A FEMA 100-year floodplain and flood elevations have been delineated for the Winooski River's
crossing of the VT 2A corridor. Measured along the existing VT 2A centerline, the floodplain is
approximately 103 feet wide. The flood elevations in this area are 231 to 225 feet. VANR DEC
is in the process of delineating a floodway for the Winooski River, but this study is not yet
complete.

Circ A/B Corridor
Measured along the proposed Circ A/B centerline, the Allen Brook FEMA 100-year floodplain
and VANR DEC floodway are approximately 304 feet and 433 feet wide, respectively.

FEMA floodplains have not been delineated for the areas where the Unnamed Tributary of the
Winooski (1) and Redmond Creek cross the Circ A/B corridor. The default VANR DEC floodway
width of 200 feet applies to both of these streams.

Measured along the proposed Circ A/B centerline, the Winooski River FEMA 100-year
floodplain is approximately 350 feet wide.

3.5.2 Stream Geomorphology

The geomorphology of Allen Brook was assessed using the Rapid Stream Geomorphic
Assessment (SGA) methodology described in Section 2.2.2 (UVM, 2006). The locations of the
segments analyzed in the SGA are shown on Figure 3-20. The results of the SGA indicate that
Allen Brook in the vicinity of the VT 2A and Circ A/B corridors is undergoing channel planform
(shape) changes, specifically channel widening, aggradation and bank failure. Of the five
stream segments in the area, four of the segments received a stream condition rating of fair
(segments M-03A, M-02, M-03D and MO0-3B), and one segment received a rating of poor
(segment M-03C). This indicates that these segments of Allen Brook are in departure from an
undisturbed reference condition. Channel sensitivity was rated very high for four of the
segments and high for one segment. This indicates that the geomorphology of Allen Brook is
likely to be affected by local and watershed level disturbances.

Tables 3-7 and 3-8 summarize the results of the SGA for the VT 2A and Circ A/B corridors
respectively. SGA terms are defined in Section 2.2.2.
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Table 3-7
VT 2A Corridor: Allen Brook Stream Geomorphic Assessment
SGA Segment M-03A | SGA Segment M-02
Stream Sensitivity Very High High
Condition Fair Fair
Geomorphic assessment rating 0.512 0.3875
Stream Type C4 C4
Bankfull width (feet) 36.8 38.5
Mean Bankfull Depth (feet) 2.0 2.6
Maximum Bankfull Depth (feet) 2.8 3.5
Width/depth Ratio 18.4 14.6
Floodprone Width (feet) 73.0 150.0
Low bank Height (feet) 4.1 3.5
Entrenchment Ratio 2.0 3.9
Incision Ratio 1.4 1.0
Table 3-8
Circ A/B Corridor: Allen Brook Stream Geomorphic Assessment
SGA Segment M- | SGA Segment M- | SGA Segment M-
03D 03C 03B
Stream Sensitivity Very high Very high Very high
Condition Fair Poor Fair
Ggomorphlc assessment 055 02875 05875
rating
Stream Type C3 C4 C4
Bankfull width (feet) 35.2 17.3 30.3
Mean Bankfull Depth (feet) 1.6 1.6 1.9
Maximum Bankfull Depth (feet) 2.5 2.5 3.3
Width/depth Ratio 21.7 10.6 15.9
Floodprone Width (feet) 185.0 150.0 70.0
Low bank Height (feet) 3.0 2.5 3.5
Entrenchment Ratio 5.3 8.7 2.3
Incision Ratio 1.2 1.0 11

3.5.3 Stream Crossing Structure Assessment

The two bridges and 13 culverts in the vicinity of the VT 2A and Circ A/B corridors were
surveyed using the methodology described in Section 2.2.2. Two of the culverts posed a
Five culverts were determined to be in poor
physical condition and/or present a flood erosion hazard. All other stream crossing structures
appeared to be in good physical condition and did not present a flood erosion hazard.

potential barrier to fish and wildlife movement.

The locations of the stream crossing structures are shown in Figure 3-20. Structures within and
to the west of the VT 2A corridor are detailed in Table 3-5. The culvert on the Unnamed
Tributary of the Winooski closest to the VT 2A corridor is also detailed in the Table 3-5. All
other stream crossing structures are detailed in the Circ A/B corridor Table 3-6.
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