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Summary

Leach Stream is a smdi.5 mile longributary of the ConnecticutRivdr ocat ed i n t hat r
headwatersegion;with awatershedhatstraddles the international border betw&amadéa s

Province of Quebec and the state of Vermdritewatershed occupiesramotearealargely

dominated by mixed conifer/hardwood forest, though agricultural fields and development associated

with the village of Canaaar e pr eval ent al wenrgachesSisndrthedst cormes mé s | o
of Vermont is renowned for its outdoor recreatiamslourcs; attractingsummer vacationers,

hunters, fisherman, and sightseers hoping to glimpse moagkeeswildlife. As a headwater

tributary, Leach Streamlsoinfluences the water quality of the Connecticut Rmidre w En gl and 6 s
longest river anghroviderof manybenefits to the people amétural communities dhe four states

that it crosses

In DecembeR009 the NorthWods Stewardship Center was contractethbyEssex County Natural
Resources Conservation District to perfarpreliminary assessment of Leach Stream to determine
whether a full geomorphic assessment would be necessary. In December 2012, NorthWoods was
recontracted to do the complé&base 1 Stram Geomarhic Assessmesdf the portions of.each
Stream and its major tributariggng within Essex County, Vermontlhe broadgoak of this
assessmentereto evaluate the ability ahese waterway® adjust in response to clges in flow

and sediment supply and to understand how humans have imgiaitéat-stream and riparian
habitats. A specific goalWwasto provide recommendations of reaches where Phase 2 assessments
should be conducted, ultimately leading to the most &ffecise of resources for futurestoration
efforts ando intactstream habitats and functions throaghthe watershed.

Results othe Phase | assessmentlicatethatmost streams theLeach StreanwWatershedare
alreadyhealthy, naturallyunctioning systems The relative health of these streammanly dueto
the abundance of natural land cowehjch covers approximately 93 of the totalwatershedrea.
However, Phase dssessments also identifi@chumber oflegraded reaches thave been
negatively impacted by human activitiegrimarily in thelower portion of the watershed near the
confluence with the Connecticut Riverhere pressures from agriculifand useandresidential
developmenare greatestJrban and residential developmgwhichincrease runoff and reducea
streambs ability to fil t,eccursaland appoximatetsiveanded i me nt s
of the assessed reachdshout %o of theassessertachesre suffering from reducdtbodplain
acces due to rod andbermencroachmentsApproximatelys50% of assessed reachleavereduced
bank stability and increased sediment loads due to inadedp@miaant buffer widths of <25 feet
along one or both banksChannel straightening, which can lead to increasednstpower and
sedimat transport was found along 3iver-miles, or aboul5.3% of the total length cdissessed
reaches.

Based orthese resultsvewere able to identify reaches thatre in fair or poor geomorphic
conditionandshould beprioritized fa future Phase 2 field assessmertts determine the feasibility

of implementing restoratioactivities We alsoidentified 8 reference condition reachtésat weran
natural or neanaturalstates Maintaining these reaches in a healthgtural condibn and
implementing restoration projects on the otliexgraded reaches will be essential to improving water
gualityin theLeach StreanWatershed.



Study Area

Watershed Description

The Leach Strearsub watershetlies withinthe Connecticut Rivevatersiedand islocated in
northern Vermont and southern Quebec (Figure 1). Leach Stream drains a total area of
approximately 6Gquare mileswith 17square milesf its watershed located in the United States
and 43square mile¢ocatedin Canada. Leac8trean originatesn a small wetland in the town

of Averill, VT, approximately 0.5 miles east of Dale Potter Road. From this wetland, the river
flows northwest for approximately 2.2 miles before entering Forest Lake (63 acres). After
exiting the lake, the rr continuesnortheast for about 4 miles to Wallace Pond (532 acres).
From Wallace Pond, the river flows east along the Canadian border for about 0.9 miles before
turning north into Canada, where it remains for approximately 4 miles. After reentering
Vermont, the river meanders south &pproximately3 miles beforeeachingts confluence with
the Connecticut River. Leach Stream is fed by Morrill Brook, Black Brook, and several small
unnamed tributaries in Vermont.

Leach Stream Watershed

Roads
= |nternational Border
Streams
| | US Paortion of Leach Watershed

Figure 1. Location of tke Leach Stream Watershed.



Methods

The Stream Geomorphic Assessm&ascompleted using protocols established by the Vermont

Agency of Natural Resources (State of Vertr@007). The Phase 1 assessnm&atpreliminary

evaluationof selected reaches angbswvatershedshat employshreesources of informatign

remote sensing, othexistings ur vey dat aset s, fielsudveyb. Moseoftheil wi nd s
Phase 1 Assessment was completed using the following data layers (additional details about the
data ollected and their sources are in Appendix A):

1:24,000 USGS topographic maps (1988)

1:62,500 USGS topographic maps (1928, 1953)

1:5,000 Aerial orthophotographs @4 1%5, 1960,1962, 19641999, 20032009
1:5,000 Vermont Hydrography Data Set

Land wsei land cover maps (1990s)

Vermont Significant Wetland Inventory maps (2006)

National Wetlands Inventory maps (197978)

Significant streams (generally >0.25 miles in length) within the Leach Stream
Watershed represented in the Vermont Hydrography SeitdVHD) were divided into
individual reaches and swhatershedsThe Stream Geomorphic Assessment Tool
(SGAT), a GIS extension developed by the Vermont AN&s then usetb
automatically associate all existing survey data with each individuakatdshed. The
data associated with each reach andwatershed included the following:

Reach number and length Subwatershed area

Valley length and width Subwatershed land cover / land use
Stream corridor land cover / land use ~ Channel slope and vallejope
Predicted channel width

Through the examinatioof new and old topographic maps and aerial photograshsell as
field visits, the following featuresere evaluated

Stream type / stream bed material Presence of alluvial fans
Valley side slopes Ground water inputs
Stream migration Depositional features
Meander belt width and wavelength Grade controls

In addition, datavere collectediescribinganthropogenienodifications to the streams and their
corridors:

Land use / land cover Historic land use / land cover
Channel straightening Riparian buffer width
Bridges and culverts Floodplain encroachments
Dredging / gravel mining history Development



All data were entered into a Microsoft Excel spreadsheet modeled after the Vel mata
Management System (DMS) database. Similar to the DMS, the spreadsheet was used to integrate
all of the data and assign impact ratings to each reach based on the degree of channel and
floodplain modifications, and the degree to which the streamesaagg to be responding to these
modifications. These ratings were summed to calculate the overall reach condition rating,
predicted adjustment scores, and reach sensitivities.

Results and Discussion

Leach Stream and its tributaries were divided intoegthes located within Essex County,
Vermont. Each reach represents a section of river or stream with physical attributes that
distinguish it from reaches immediately upstream and downstream. These attributes include
valley width, valley slope, channel viid and channel sinuosity. Phase 1 assessments were
conducted on 19 of these reaches, shown in F@uiehe remaining reaches were not included
in Phase 1 assessments because they were impounded or were low order streams located in
forested areas thappeared to receive minimal human impact.

-~
&,

Map Legend I

Phase 1 Reaches
Reaches Not Assessed
¢ Reach Breaks
International Border
| | US Portion of Leach Watershed ™

Figure 2: Map d reach locationsalongLeach Stream and its major tributaries in Vermont.



Reference Stream Types (Step 2)

Using topographic maps and windshield surveys, data were collected to describe yhe valle

setting and slope for each assessed reach (Table 1).

Table 1.Valley and channel characteristiof Phase 1 assessed reaches on Leach Stream and its major tributaries.

Channel

Channel

Referene

Reach Width Slope Sinuosity  Valley Type  Stream Bedform Streambed
. Substrate
(ft) (%) Type
MO1 46.5 0.08 1.08 Broad C Riffle-Pool Gravel
MO02 46.3 0.06 1.68 Very Broad E Riffle-Pool Gravel
MO03 42.5 0.00 1.00 Broad C Riffle-Pool Gravel
MO5 40.2 2.15 1.05 Narrowly B Riffle-Pool  Cobble
Confined
MO7 375 0.38 1.15 Broad C Riffle-Pool Gravel
MO8 28.8 2.40 1.08 Narrowly B Plane Bed  Cobble
Confined
M09 28.1 1.54 1.29 Narrowly c Rifle-Pool  Gravel
Confined
M09S1.01 11.1 1.89 1.14 Very Broad B Plane Bed Cobble
M09S1.02 7.5 4.2 1.05 Semk A StepPool Cobble
confined
M10 26.7 2.61 1.14 Broad B Plane Bed Cobble
M10S1.01 16.6 0.07 1.23 Very Broad E DuneRipple Silt
M10S1.02  10.1 2.14 1.09 i B Plane Bed  Gravel
confined
M11 18.2 0.95 1.07 Broad C Riffle-Pool Gravel
M13 117 548 1.07 Narrowly A StepPool  Cobble
Confined
M14 10.0 1.96 1.17 Very Broad C Plane Bed Sand
T1.01 17.0 1.48 1.23 Very Broad C Riffle-Pool Gravel
T1.02 126 522 1.15 Narrowly A StepPool  Cobble
Confined
T2.01 26.1 0.91 1.23 Broad E Riffle-Pool Gravel
T2.02 138 517 1.07 Narrowly A StepPool  Cobble
Confined




* See Appendix B for stream type descriptions

Stream types were assigned based on the Rosgen stream classification system (Appendix B),
where variables such as channel slope, valley slope, valley width, and sinuosiévalaeted,

as these variables determine the type of stream found in a given location. Each reach was
assigned a letter classification ranging from A through G. Approxima8tyof the Phase 1
assessed reaches in the Leach Stream watershed are C ggadrEgbes, which are

characterized by broad valleys with well developed floodplains and gentle slopes (<2%). The
second most abundant stream type among Phase 1 reaches is the B stream tyjge, which
exhibited by approximately 26 of the reaches. Thesesaches generally have lower sinuosity
and are located in narrower valleys with slightly steeper slopé%j2han C and E stream

types. The remaining 21% of the assessed reachestgpe Atreams, with extremely narrow

(<2 times thechannel widthpr confined

valleys and very steep slopes (>4%).

Basin Characteristics (Step 3)

Alluvial Fans (Step 3.1)

Alluvial fans are fan shaped sediment deposits that at@udden changes in valley slope
where steep confined streams enter wide, flat valldlgsalluvial fans were found during Phase
1 assessments of the Leach Stream watershed.

Grade Controls (Step 3.2)

Grade controls are features that span the width
stream channel and maintain the elevation of th
channel at a given heighBoth naturalgrade ‘
controls(e.g. rock ledges) and manmade grade
controls such as dams and weaianimpact fluvial
geonorphology by altering stream velocity dad
sediment load. These changes ci@caboth
stream depositional patterns anestream and :
riparianhabitat quality. One natural grade control [
was observedmongthe Phase 1 assessed reach
on reach MO05 This natural gradeantrol wasa
rock ledge located approximately 25 feet
downstreanof Jackson Lodge Road. This location
was visited during windshiié surveys and no
adverse impacts from the grade control were observed (Figufgdjtionally, the aerial photos
indicated that there may have been a dam, also on M05. The aerial photos suggest that this dam

e R ,
Figure 3. Natural grade contrclas viewedrom
Jackson Lodge Road Bridge
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impounds a very short section of rivaeappgoximately400 feet long and is inaccessible from
the road. As a result,wasnot assessed during the windshield surv&grial photography
indicates that some sediment deposition has occurred upstream of this daocond dam is
locatedat the Walhce Pond outlet, just over the international border in CanHaia damwas
also not accessible for a windshield suraeed is difficult to assess using recent aerial
photography, due to tree canopy cover

Geologic Materials (Step 3.3)

The geologic matgls thatcomprisethe substratevithin a watershedanstronglyinfluence
manyaboveground characteristicérom forest tree species to water chemistrgtteamtype.
These materials fall into two general categories: bedrock and suffjicialal orpost glacial)
deposits.

Two distinct types of bedrock dominate the Leach Stream watershed. Metasedimentary rocks
known collectively as the Gile Mountain Formation underlie the eastern two thirds of the area.
These rocks weather relatively easiito fine sedimentgontainng 15-45% carbonate minerals,
including calcium and magnesium, which help to buffer acids in soil or water and which more
readily support nutrierdemanding deciduous tree species such as sugar maple, white ash, and
basswood. The vegern third of the watershed overlies gradfiemnily bedrock of the New

Map Legend
Roads
=== International Border
Streams
Geological Deposit
- alluvium
bedrock exposure
- isolated kame
- lake sand
- pebbly sand
- surface water
- swamp, peat and/or muck
[ tn
Bedrock Type

other bedrock type

Gile Mountain
. New Hampshire Series Pluton

Figure 4. Map of bedrock and su;ﬁcizgeologyin the Leach Stream Watershed.



Hampshire Series pluton. These rocks contain large amounts of quartz, which resists weathering,
and they tend to produce somewhat acidarse texturedoils that support higher progions of
conifers such as red spruce and balsam fir.

Overlying the bedrock amaaterialsthat originated either during the most recent glacial retreat
(approximately 13,000 years ago) or from subsequent deposition ofleaier sediments.
Glacial til and swamppeatmuckparent materialare relatively well distributethroughout the
Vermont portion of the Leach Stream watersloederingapproximately87.7% andb.2% of the
total arearespectivelyFigure4). Reaches flowing through areas domindigdill deposits tend
to be A and B type streamshile reaches flowing through areagh swamp, peat, or muck
deposits tend to be C type streamsblity sandand aluvium deposits are confined to the
eastern edge of the watershed near the confluenbehei Connecticut Rivecoveing
approximately3.4% andl.3% of the total areaespectivelyFigure4). Reaches flowing
through areas with these deposit typrkibit C and E stream typessolated kameleposits

lake sand, and bedrock exposure eawlecless than 1% of the totaéach Streamvatershed
area in Vermonand are relatively minor influences.

Land Cover and Reach Hydrology (Step 4)

Land Use and Land Cover Typ&tes 4.1 and 4.2)

Natural land cover types such as forests and wetlplay important roles in watersheds by

storing and filtering rusoff, trapping sediment, reducing peak flood levels, and maintaining base
flows during summer. The loss of these natural land cover types can affect watersheds in several
ways. Deforestatioand urban and agricultural development increase rainwater and snowmelt
runoff by decreasing the amount of natural vegetation available to filter water and sediment.
Urban lands also contain impervious surfaces which quickly shed stormwater into adjacent
drainagesrather tharallowing the water t@ercolategraduallythrough the soil. The result is

higher peak flood levels as well as high nutrient and sediment inputs. Consistently high
stormwater runoff can cause a channel to enlarge, erode, and inaiserttm@date high flows.
Additionally, agricultural practicethatrely on tilling increase the amount of bare sailhich is
susceptible to eroding during precipitation events or during the annual spring melt.

The Leach Stream Watershed contains 93.838ral land cover (Table 2; Figusg This

category includes the land areas that are foretegetransitioning to forest, wetlands, and

surface waters. Forested land is the most prevalent land cover type in the watershed, covering
nearly 84% of theotal area, followed by wetlan@d6.41%. Urban areas, which include
transportation, communication, and utility infrastructure, as well as residential, urban, and
commercial landsoccupy a small proportion of the watershed at 3.65% of the total area.
Approximately 88% othis urban land cover isomprisedf transportation and utilities
infrastructurewhichis somewhat concentratadound the village of Canaan, but is generally

well distributed throughout the watershed. Residential lands occupglooly 0.41% of the
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Figure 5. Land Useand Cover Typgin the Leach Stream Watershed.

total land cover, and are concentrated near the lower reaches of Leach Streaniturediead
occupies approximatel§% of the total watershed,relativelylow proportionwhen comparetb
the statewide average 20.9% (USDA 2007).Similar to residential areas, the majority of
agricultural lands are concentrated near the lower reaches of Leach Streanthevimall
patches located near Wallace Pond. Overall, the Leach Stream watershed in Vermont is
relatively free of human devigdment, allowing it to retain a mostly natural hydrologic regime.

Table 2.Summary of Land Uses in the Leach Stream Watershed

Land Use Percentage of Watershed
Deciduous forest 27.36%
Mixed deciduousoniferous forest 35.09% Forested or
Coniferous forest 21.49% brush: 83.94%
Brush or transitional between open and forest: 0.01%
Forested wetland 6.09% Wetland:
Non-forested wetland 0.32% 6.41%
Hay/rotation/permanent pasture 0.33% .

. . . Agriculture:
Row crops (not including orchards and berries 2.68% 3.02%
Other agricultural land <0.01%
Transportation, communication, and utilities  3.22%
Residential 0.41%
Industrial <0.01% Urban: 3.65%
Commercial, services, and institutional <0.01%
Outdoor and other urban and buifh land <0.01%
Water 2.98% Other: 2.98%
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