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Executive Summary

In support of the System Operating Review (SOR) for the Columbia River system, Pacific
Northwest National Laboratory (PNNL) is assisting the U.S. Army Corps of Engineers (ACOE)
to gather and analyze information concerning potential changes in riparian habitat resulting from
river regulation and subsequent impacts to wildlife. Implementing alternative operating strategies
--such as partial drawdown, flow augmentation, and lowering operating pool levels--along the
lower Snake River may alter shoreline conditions and impact the riparian habitat available to
wildlife. Evaluation and identification of the effects of fluctuating water levels on riparian habitats
is prerequisite to assessing short- and long-term impacts to wildlife species using these habitats.
The work described in this report documents current riparian habitat conditions and identifies how
available habitat has changed at selected sites over the past 8 years.

Twenty-¢ight sites along the lower Snake River (from the reservoir behind Lower Granite
Dam to Ice Harbor Dam) were surveyed during 1995 to evaluate the amount, composition, and
extent of riparian habitat along the shoreline using two approaches: 1) documenting the
composition of existing riparian habitat along wetland and upland transects at 14 of the 28 areas
at three periods during the growing season, and 2) conducting field surveys and mapping
vegetation to assess whether the amount and type of available ripartan habitat had changed over
the past 8 years at all 28 areas. For each site survey, the resulting maps and delimeation of babitat
areas were incorporated into a Geographic Information System (G1S) and compared with habitat
maps generated from 1987 aerial photography (ACOE 1991).

The 28 sites surveyed for this report represent diverse riparian babitats. A number of plant -
communities documented appear to have established during the past 3 to 4 years, and are still
developing floristically and structurally. Data from transects through wetland areas indicated that
community species composttion varied significantly over the growmg season, and appeared to
depend on a complex interaction of substrate and water level changes.

In general, the amounts of palustrine emergent and palustrine shrub-scrub habitat along
the lower Snake River appeared to be increasing. Our observations indicated that significant
mcreases in palustrine emergent vegetation occurred at the confluence of tributaries with the main
river. Palustrine shrub-scrub vegetation appeared most likely to increase along bars that are
somewhat protected from wind and wave erosion. Several depositional bars included in this study
had young, fringing, emergent scrub-willow communities developing along the shoreline. Some
study areas also exhibited increases in the amounts of palustrine forest habitat, usually at the
expense of shrub-scrub habitat area. These increases in habitat extent may be a result of current
operating strategies that maintain operating pools behind the four dams at minimum levels, thus
increasing the area of shoreline available for vegetation establishment.



Predicting riparian community response to fluctuating water levels will require flrther
analyses to determine whether these data or similar data on seasonal and long-term conummity
composition can be correlated with mformation on water regulation (ie., flooding and
dewatering} at each site. New areas of habitat mapped in these surveys should be overlaid on
bathymetric information for the reservoirs and considered with respect to the area of shoreline
that lies between the ordinary high water level and the minimmm operating pool level. This
approach would provide insight into the poteatial extent of fusther riparian habitat development
atong the reservoir shorelmes.
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1.0 Introduction

The fate and distribution of riparian habitat along the Snake and Columbia rivers has
become an issue of increasing concern during the past decade. Operating strategies are being
developed for the Columbia River system that attempt to balance the needs for hydroelectric
production, irrigation, recreation, wildlife, and endangered species (Northwest Power Planning
Council 1994, BPA 1994).

Pacific Northwest National Laboratory (PNNL) provided assistance to the U.S. Army
Corp of Engineers (ACOE), Walla Walla District, in analyzing the impacts to terrestrial wildlife
that could result from such changes in operation. In particular, studies described in this report are
intended to support the System Operating Review (SOR) for the Columbia River system, and
document the amounts and types of riparian/wetland habitat at selected sites along the lower
Snake River.

Currently, the ACOE is considering alternative operating strategies for the Columbia River
system. Strategies for the lower Snake River include partial drawdowns, flow augmentation, and
maintaining lakes behind the dams at the minimum operating pool level. Drawdowns and
lowering operating pools to provide augmented flows may expose unvegetated substrate and
potential habitat for pioneermng vegetation. Augmenting river flows to provide additional flow for
important fisheries species may cause fluctuations in water levels and thus periodically mundate or
dewater shoreline vegetation. Such changes i shoreline conditions will hkely impact the
establishment and development of riparian/wetland vegetation.

The studies reported in this document were initiated to establish baseline information on
rparian and wetland habitat conditions at the areas studied under the current reservoir operations
on the lower Snake River. Two approaches were used to assess habitat at 28 study sites selected
on the four pools on the lower Snake River. These areas all contribute significant ripanian habitat
along the river, and several of these areas are designated habitat management units (HMUs),
operated by the ACOE (ACOE 1991) to maximize habitat available for wildlife. At 14 of the 28
sites, we monitored riparian habitat on three dates during the growing season to quantify
vegetation abundance and composition along three transects: soil nutrients, moisture, and pH and
water level and pH. A second approach involved identifying any differences in the extent and
amount of riparian/wetland habitat currently found at the study areas from that previously
documented (ACOE 1991). We used both ground and boat surveys to map and classify
(Cowardin et al. 1979) the changes i vegetative cover along the shoreline at the 14 monitoring
sites and at 14 additional sites along the lower Snake selected to represent various riparian/
wetland habitat conditions. Resuits of these mapping efforts are compared with maps of cover
types previously generated using aerial photography taken in 1987 (ACOE 1991).



The methods used in surveying and mapping these 28 sites and locations of each of the
sites are documented in Section 2 of this report. Section 3 provides detailed descriptions of site
topography and vegetation and discusses vegetation survey results for each of the four pools on
the lower Snake River. Section 4 presents concluding mformation and recommendations.
Appendix A describes monitoring protocols in detail. Appendix B includes the results of soils and
water analyses for samples from 14 sites. Appendix C contains summarized data for wetland and

upland vegetation transects.



2.0 Survey Methods

This survey included 28 habitat areas on the four lower poals of the Snake River--Ice
Harbor Dam, Lake Sacajawes; Lower Monumental Dam, Lake Herbert G. West; Little Goose
Dam, Lake Bryan; and Lower Granite Dam, Lower Granite Lake (Table 2.1 and Figure 2.1). All
28 areas were surveyed to evaluate whether the amount and extent of riparian/wetland habitat at
the site changed from that mapped from 1987 aerial photography. Fourteen of these sites were
monitored intensively to determine seasonal changes in riparian/wetland vegetation composition
and abundance, substrate, and soils. Shannon & Wilson, Inc., personnel implemented field
sampling under contract to PNNL. Appendix A contains a full description of monitormg
protocols used for this study,

Table 2.1  Areas Surveved Along Four Pools on the Lower Snake River. Numbers in parentheses
mdicate approximaie river mile location.

Tce Harbm' Lcwer Mml umentai Little Goose Loawer Granite
> 2 erbed Lower Granite Lake
Blg Flat HMU {14 N Skookum {4? 2) Ridpath HMU (77 Knoxway HIMU (1155
Lost Isiand HMU (24.3)  Ayer HMU (50.9) New York Guich HMU (78.2) Centennial [stand (120)
Hollebeck HMU (24.7)  35-mile HMU (55} New York Island (78.2) Mosss HMU (130)
Walker HMLI (30) Palouse River (59.4) New York Bar HMU (80.7)  Alpowa Creck HMU (130.5)
Tucannon River (62.4) Meadow Creek HMU (83) Chief Timothy HMU (131.7)
Riperia HMU (67.3) Willow Har HIMU (88) Wilma HMU (134.5
Penawaven HMU £91.6)
Rive Har EMU (93)
Swift Bar and Island HMU (95)
Swift Canyon {97.2)
Beckwith Bar HMUI (97,63

Schultz Bar HMU {1807}

2.1 Vegetation Monitoring

We monitored species composition and abundance of vegetation at 14 of the 28 sites
along transects three times during the 1995 growing season: May 15-20, July 20-25, and
September 26-30. Plant species' occurrence and general abundance were documented for land
surrounding the transect locations. This effort included an assessment of the study area by
walking the 300-m plot to catalog plant species not documented within the study plots or along
the transects, and to provide » general overview of existing habitat conditions.



TUCAMNOH RIVER

WALKER

CHIEF TIMOTHY

c:/prj/hep/dgh/new—hep/mapZ.dgn Jan. 26, 1996 10:38:17

Figure 2.1 Locations of Areas on the Lower Snake River




2.1.1 Transects

At each of the 14 sites surveyed for this study, three wetland transects and three upland
transects were established and permanently marked in the field. Rebar stakes with polyvinyl
chioride (PVC) pipe casings were used to mark transect ends. The transition between the
upland portion of the transect and the wetland portion was generally defined by locating the
ordinary high-water mark (OHWM). The OHWM was typically defined by a beach, a wrack of
driftwood, or a noticeable bench or break in vegetation type. Wetland transects vared in length
from 4.5 to 100 m in length, depending on the extent or width of the vegetation zone between the
OHWM and open water. Upland transects were an extension of the wetland transects and were
30 m long. "

_ Five plot locations were defined along each wetland transect, and three upland plot
locations were established. Wetland plot locations were determmed by establishmg the length of
the transect and then dividing that length by four. Plot locations were then located at the
beginning of the transect and at four intervals along the transect. Plot 1 was located at the start of
the transect, and Plot 5 comncided with the far end of the wetland portion of the transect. Plot 1
was generally located at the deep-water edge of the plant commumity, and Plot 5 was generally at
the OHWM. Some of the sites differed from this general pattern as a result of physical or
topographic constraints, and these differences are reflected i the data collected.

2.1.2 Line Intercept

Line-intercept data for shrub species were collected along each upland and wetland
transect established for this project. Sampling for line intercept was completed only during the
May visit to each of the 14 monitormg sites. All shrubs or trees intersecting the transect line were
recorded. Height and length of intercept were recorded for each mdividual plant or gtoup of
plants along the transect. |

2.1.3 Plots

At each of the wetland plot locations, a 0.5-m?, rectangular quadrant plot frame was
placed on the ground. Percent vegetative canopy cover was estimated visually according to
Daubenmire (1959). Data were collected for each species encountered, and values were recorded
for vegetative cover, leaf color, desiccation, senescence, vigor, colonization, recruitment, and
herbivory. Leaf color was measured directly by comparing the dominant leaf color of a particular
plant to an appropriate Munsell Color Chart for Plant Tissue. Desiccation, senescence, and vigor
were noted for each overall plant, or group of plants at a particular plot. Herbivory was noted if
recent evidence of herbivory was observed on the plants measured within the piot.

Data collected in plots along the wetland transects were summarized by vegetation type to

best represent the riparian habitat available. Plant species were assigned to one of the following
categories according to growth habit: herbaceous, emergent, shrubs, or trees. Trees and shrubs
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are obvious classifications according to size and structure. The emergent class includes all rushes,
sedges, and aquatic forbs and grasses (e.g., cattail species, bulrush, duckweed, and reed canary
grass). The herbaceous class mcludes all other forbs and grasses.

2.2 Soils and Water Sampling

Soil parameters important for plant species establishment and growth were measured in
the field and analyzed by the University of Idaho soils laboratory. In May 19935, soil sampies were
obtained and sent to the laboratory for pH, nutrient content, moisture content, particle size
distribution, texture, and field moisture capacity analysis. Field measurements completed once
during the May 1995 field visit include soil pH, texture, color, and horizonation. Soil pH and
moisture content were measured at the field sites on each survey date. Results of the soils
analysis are presented in Appendix B. When surface or ground water was recoverable from a soil
plot location, water level, pH, and temperature measurements were recorded.

2.3 Habitat Survey and Mapping

Differences in the extent and amount of riparian/wetland vegetation from that mapped for
1987 conditions (ACOE 1991) at each of the 28 sites were determined from ground and boat
surveys. At each site, the coverage depicted on the 1987 habitat evaluation process maps was
compared visually with existing vegetation, and field site maps were drawn as needed. Where
feasible, Global Positioning Systems (GPS) were used to augment mapping efforts and delineate
the extent of new vegetation, locations of mvasive plant species, or locations of important species
assemblages. The GPS data for each site were post-processed with base station information to
correct coordmates for selective availability of satellite data. Post-processed coordinates should
reflect the actual ground coordmates =15 ft. These data were transferred to the INTERGRAPH®
Geographical Information System (GIS) for mapping and visualization.

Using the GIS, the acreage of new vegetation in each cover class was calculated. Data
from the GPS systems did not overlay and align correctly on the 1987 cover maps for all sites.
We believe that the source of error may be in the original interpretation and digitizing of
uncorrected aerial photography. Tests of the GPS systems against known benchmarks were
within +10 ft. Thus, our calculations of number of acres of change in cover class or new
vegetation are based on our best field mterpretation of the locations of the new vegetation. The
GPS and mapping data shown in this report are overlaid on the 1987 coverage without any
adjustment.



3.0 Results and Discussion

This section presents the findings of the monitoring and survey efforts for each of the 28
sites along with descriptive mformation concemming the relative size, location, and topography for
each HMU., The study sites selected for this project represent a diverse set of riparian habitats. A
number of the plant communities documented appeared to have established relatively recently, and
are still doveloping floristically and structurally. Recently established plant comnumnities exhibit
low species diversity, high mumbers of ploncer species, and often a large percentage of very young
shrubs. Although no one factor can be identified as a causal agent for development of these
communities, such characteristics could result from normal water management activities along the
river.

Analysis of plot data from the wetland transects indicated, in general, that canopy cover
of persistent emergent vegetation and shrab-scrub vegetstion mereased from May through
September 3t most of the sites monitored. Shrub cover data gathered dunng May using the line-
intercept method are compared with values estimated from the plot data to estimate shrub cacopy
coverage and provide information on seasonal change m canopy cover (Table 3.1}

Table 3.1 Percent Canopy Cover of Shrubs and Trees Measured Using Line-Intercept

Methods
Shrub Canopy Tree Canopy False Indigo
Lost Island 43,6 0 388
Hollebeck 12.9 9.6 11.2
Skookum 72.2 1L.8 - 42.4
Tucannon 10.2 0 0.3
Riparia 24.7 4 14.4
Ridpath 105.3 3.0 29.2
New York Gulch 9.4 0 8.1
Meadow Creek 50.7 0 $0.7
Peoswaws ] 444 o
Beckwith 237 0 ¢
Schultz 42,0 ¢ 0
Knoxway 4.0 0.7 0
Alpowa 6.2 0 0
Chief Timothy 1.6 { 0



Mapping changes in vegetation types st the 28 sites revealed that palustrine emergent and
palustrine shrub-scrub habitat generally have increased along the lower Snake River since 1987,
Total palustrine emergent habitat increased by 134 acres, palustrine shrub-scrub habiat mcreased
by 88 acres {this includes mapped acres dominated by false indigo), and palustrine forest increased
by 34 acres. These differences may be a result of lowering operating pools behind the dams and
providing additional substrate for vegetation establishent. Siltation and seil deposition
occurring along side tributanes to the main river also appear to have created additional areas
suitable for establishment of emergent and shrub-scrub vegetation,

All the study sites are depositional environments and have formed relatively recently
{smee construction of the dams). Soil textures ranged from a fine sand to silt loam {Appendix B),
and soil water contents ranged from 16 to 46% (g/g). As expected, finer-grained soils displayed a
higher moisture content and moisture-holding capacity than coarser grained materials, but all the
soils initially measured were within the saturated zone of the river. The organic content of all
soils collected was low, and all soils appear to be of recent origin. Measurements of pH and
temperature of the water at each site did not reflect significant differences between plots, between
sites, or between pools.

Gualitative observations of plant stress indicated no change i plant vigor throughout the
study period. We did not observe wilted vlants of any species at any site mvestigated. Plant
senescence appeared to follow normal seasonal cycles and did not appear unusual at any of the
sites investigated. Changes in operating pool levels did not appear to significantly decrease soil
water availability and, thus, negatively itopact plant growih, These data, however, are qualitative,
and quantitative measures of plant and soil water potentials, plant hydraulic conductance, and
transpiration rates along with measurements of growth over the season would be necessary to
reach any conclusions concerning plant résponse to water avaziabxixty and water level Mges on
the lower Snake River.

Plant vigor was notably varisble among species known to have invasive growth
tendencies, Cattail (Typha spp.), for mstance, grew tafler and with a higher stem density in areas
where it was the only species present. Reed canarygrass (Phalaris arundinacea) also was more
. robust in areas where it dominated. Herbivory did not seem to affect cover estimates to a

~ significant degree.

Information on ncidental wildhife sightings is mchided with a discussion of vegetation
mformation for each of the 28 areas nvestigated. Wildlife sightings and observations are
provided only as ancillary information aﬁd do not constitute a comprebensive survey of wildhife at
any of these sites.
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Figure 3.24 Changes in Vegetation Cover at New York Bar HMU (AMORPHA=false indigo, G=grassland,
F=forbs, MS=Mesic shrub)
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Figure 3.26 Changes in Vegetation Cover at Meadow Creek HMU (PE=Palustrine emergent, AMORPHA=
flase indigo, PSS=Palustrine shrub scrub, G=grassland)
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Figure 3.31 Changes in Vegetation Cover at Beckwith HMU (PE=Palustrine emergent, PSS=Palustrine shrub
scrub, G=grassland, F=forbs, MS=Mesic shrub)

A S 0 0 e S fE B Ed S B b e






















RICE BAR

1995 PE
1995 PSS

)

=1

[ 1995 PF
f—]

LS

1987 PSS
1987 PF
1987 G
1987 F

c:/prij/hep/dgn/new-hep/lga.dgn Jan. 2§, 1996 14:29:01

Figure 3.36 Changes in Vegetation Cover at Rice Bar HMU (PE=Palustrine emergent, PF=Palustrine forest,
PSS=Palustrine shrub scrub, G=grassland, F=forbs)
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Figure 3.39 Chages in Vegetation Cover at Knoxway HMU (PE=Palustrine emergent, PF=Palustrine forest,
G=grassland, F=forbs, MS=Mesic shrub)






























4.0 Conclusions and Recommendations

During 1994 and 1995, PNNL staff assessed 28 riparian areas m the reservoirs of the
lower Snake River m Washington. We conducted soil, water and vegetation surveys of 28 diverse
riparian habitats. At many of the sites, the plant communities documented along wetland transects
appeared to have established during the past 3 to 4 years, and are still developing floristically and
structurally. Community species composition and canopy cover of different vegetation types--
berbaceous, persisient emergent, shrubs, and trees—varied over the growing sesson, and appear to
depend on a complex mteraction of substrate and water level changes.

Soils sampled along transects at sites where tributaries flowed into the river were finer
grained--loam and sili-loam soils. Soils at vegetation monitoring sites that were located along
bars were sands or sandy loams, No significant differences i water pH were found between sites.
Observations of plant vigor and senesence did not reveal any evidence of plant water stress at any
of the monitormg sttes. These observations agree with those of Phillips (1992), who found no
evidence of plant water stress even during summer months.

No specific trends were identified in canopy cover of vegetation types along this reach of
the Snake River. Previous studies (Tabor et al. 1980, Meeks 1969, and Rorslett 1989) either
predicted or observed increases in weedy annual species or a change in species composition from
perennial aquatic plants to droughi-~tolerant herbs and grasses. We found that herbaceous canopy
cover of wetland areas on the Lower Granite pool was greater than the canopy cover of
herbaccous forbs and grasses at other monitoring sites downstream.  However, few of the
herbaceous species found ar these siies were considered weedy specics. Wetland plots at sites
along the Lower Granite pool were not flooded dunng any of the sampling periods of our study.

Shrub canopy cover measurements varied from site (o site and were miftuenced by
topography and placement of the transects. No mvasions of faise indigo occurred along the river
above Meadow Creek HMU where false indigo was the only shrub species encountered, Other
studies (Schoiidt 1951, Movle and Nielsen 1953, Dirschl et al. 1974, Kantrud et al. 1989)
reported a successional pathway where fluctustions m water level ultimately led to communities
dominated by woody species where shrubs and trees were dominant fifeforms. The invasion and
dommstion of shrub-scrub commumities by false indigo shrubs at some of the sites may be a result
of river regulation. At the Riparia HMU, an even-aged false mdigo stand may have established
following the 1992 drawdown tests on the Suake River.

In general, the amounts of palustrine emergent and palustrine shrub-scrub habitat along
the lower Snake River appeared to be mcreasing. Our observations indicated that significant
increases in palustrine emergent vegetation occurred at the confluence of tributaries with the main
river. Palustrine shrub-scrub vegetation appears most likely to increase along bars that are
somewhat protected from wind and wave erosion. Several depositional bars inchuded in this study
had young, fringing, emergent scrmb-willow communities developing along the shorcline. Some
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study areas also exhibited mereased palustrine forest habitat, usually at the expense of shrab-scrub
habitat. These increases in habitat extent may be a resuit of current operating strategies that
maintain operating pools behind the four dams at minimum levels, thus tncreasing the area of
shoreline available for vegetation establishment.

Mapping changes i vegetation types at the 28 sites revealed that palustrine emergent and
palustrine shrubescrub habitat generally have increased along the lower Snake River since 1987,
Total palustrine emergent habiat increased by 134 acres, palustring shrub-scrub habitat increased
by 88 acres, and palustrine forest increased by 34 acres at the 28 sites sarveyed. These acreage
estimiates are based on limited mapping of the sites and may not inchude all the new habitat along
the shoreline of these areas; however, these estimates mdicate that the types and amount of
available habitat along the lower Snake River are changing. These differences may be a result of
lowering operating pools behind the dams and providing additional substrate for vegetation
establishment. Siltation and soil deposition occurring alongside tributaries to the main river also
appeared 10 have created additional areas suitable for establishment of emergent and shrub-scrub
vegetation.

Predicting changes in community composition and structure at these diverse riparian sites
will require a more complex analysis of vegetation mformation m concert with substrate
mformation and dats on the periodicity of floodmyg and dewatering at each site. We recommend
that the ACOE use existing GIS information concerning bathymetry and shoreline elevations to
determine the extent of the zone between the OHWM and minimum operating pool along the
shoreline of each of the four reservoirs. This information should be reviewed in concert with the
mformation for each survey site concerning the acreage and types of habitat occurring within this
zone. This analysis would provide insight into the potential extent of habitat development along
the shores of each pool. We also suggest that the ACOE incorporate existing information
concerning the topography, substrate, and vegetation information from each of the monitoring
sites 10 model potential habitat composition,
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Appendix A

Monitoring Protocols



Vegetation Measurement

Individual Quadrant Data

Qualitative measurerents as described below were done within the 0.5 square meter plots along
the wetland\riparian transects.

LEAF COLOR: Leaf colors were determined and recorded by species, using a Munsell Plant
Tissae Color Chart.

DESICCATION: 1. turgd: no observed desiccation
2. shightly wilted: one or more branches or leaves drooping
3. wilted: leaves or branches obviously drooping
4, dessicated: leaves dry
SENESCENCE: 1. seedling: plant grown from seed this year
2. plant (not flowering): plant well developed, no flowers visible
3. plant (loweringy. plant well developed, flowers present
4. seed dispersal: mature seeds actively dehiscent
5. scenescent: falf die back or dormant
6. dead: annual or perennial plant dead

. very feeble: plant dying back, no new growth, very stressed

. feeble: plant has minimal new growth, stressed

. normal; plant healthy, some new growth visible, no obvious stress
. vigorous: new growth obvious, plant thriving

. exceptionally vigorous: abundant new growth, plant Hourishing

VIGOR:

£ e 3 DY v

COVER Cover estimates withm the Daubenmire plots were visually determined to the
aearest § percent and overall dominance of native/nor-natives and tnvasives
species will be estimated using the following cover classes:

1. 0«5 % coverage

2. 5-25 % coverage

3, 25-50 % coverage
4. 50-75 % coverage
5. 75-95 % coverage
6. 95-100 % coverage

Colonization and recruitmuent were recorded for each species within each plot by distinguishing
seedling growth versus vegetative or perennial growth forms.
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COLONIZATION:  Individuals or clonal patches observed spreading from existing rooted
plants.

RECRUTTMENT:  Individual plants observed growmg from seeds originating from the
existing seed banks or from outside of the immediate vicinity of the plot,
measured by percent cover of new seedlings. Plants chizomstously
spreading were not tochuded.

300-Meter Radius Plot Data

Density and vigor within the 300 meter plots were measured using qualitative measures as
follows: ’
DENSITY: . tndnvidual plant: one plant seen in entire 360 meter radius plot
. rare ocourrence: § few plants found iy particular microhabitats
. occasional: species seen throughout srea, but rare

. common: species seen regularly throughout area

. abundant: species seen m most microhabitats and common

. very sbundant: species ubiquitous and domipant

N WA e L N ke

VIGOR: 1. thriving: new growth obvious
2. normal; limited new growth, some signs of senescence
3. stressed: obvious signs of stress including die back, senescence,
wilting, or death

30-Meter Upland Transect Quadrant Data
Shrub and tree height were measured using a rod measured in meters.
Diameter Breast Height were measured for each tree using a DBH tape measure.

COVER: Cover estimates within the Dacbenmire plots were visually determined to the
nearest § percent and overall dommance of native'non-natives and mvastves species wers
estimated using the following cover classes:

1. 0-3 % coverage

2. 5-25 % coverage

3. 25-50 % coverage
4. 5078 % coverage
5. 75-98 % coverage
6. 95-100 % coverage
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Water Test Methods

TEMPERATURE: Water tenmperature was messured in the field using an Ovion model 230A
pH\temperature meter.

pH: Water pH was measured when present in the field using an Orion model 250A
pHitemperature meter,

DO: Dissolved oxygen was measured when present in the field using a YS{ model 508 DO
meter.

Soil Test Methods
pH: soil pH was measured in the field using a LaMotte Model AM-31 soil test kit,

MOISTURE CONTENT: An approved soils labs completed the analysis of water content in the
sotl by measuring the mass of a soil sample and then remeasuring the mass after the sample has
been dried to a constant weight. Method: ASTM D 2216-92.

FIELD MOISTURE CAPACITY: Field moisture capacity was measured using ASTM standard
test methods or equivalent to obtain water holdmg capacity, tests were run by the University of
Idsho Soils Laborstory.

PERCENT ORGANIC MATTER: Percent organic matter was determined using a calorimetric
procedure as outhned in Sofl Science journal volume 112, This procedure was conducted by the
University of Idaho Sails Laboratory.

NUTRIENT CONTENT: Nutrient content gnalysis was completed for macronutrients at the
University of Tdaho Soils Laboratory.

Soil Particle Size: The University of Idaho Soils Laboratory conducted a sieve analysis and a
standard hydrometer test for particle size distribution. Methods: ASTM D 422.63 (reapproved
1990} and ASTM 1140-92,

Sail Texmre Ciass Hand texturmg was done in the field nsing the basic soil textural classes per
Survey Manua) Agricultural Handbook Number 18.

Oxidation: Redoximorphic features, as identified in Technical Bulletin 301 from the North
Carolina Agricultural Research S8ervice (North Carolina State University) were identified in the
field.

L WFS/ARPENDEX AFV1 0330k ted
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Appendix B

Soil and Water Analyses



Soil Moisture Content {%}

Table B.1

15-May 237 338 282
24-Jul AR 42.6 62
Hollebeck 15-May 2.5 389 233
Z4-Jul 385 353 193
Skookwm 16-May 251 6.1 28.5
27-Jul 28,3 422 887
190ny 338 356 56.9
23-Jul 337 41.8 477
16-Mey 21.7 285 212
el 322 338 318
Ridpath 17-May 232 268 289
275l 231 3xs 328
New York Gulch FMay 29.7 37 202
27-Jul 39.8 332 226
Meadow Creek 18-May 363 24.7 559
22-dul 47.5 28.7 350
Penswaws iR.May 255 355 336
223l 464 402 02
4
Beckwith 21-May 38 337 282 .
25l 37.2 355 34.0
Sehulsz 21-May 300 39.0 2.7
25l 311 38.5 4.4
Knoxway 21-May 382 37.2 357
2%Jul 458 4438 379
Alpows 20-May 8.2 372 57
2i-bul 4538 44.3 EER
| Chief Timothy 20-May 259 226 16.3
5.7 281 2048

R SHTRL- PV S dhabiont

B.1




Table B,2

Water Depths Measured in May 1995 (cm)

788 20 .20
85 80 1 i
-3 2 2
40 38 -7
.3 80 -80
| S— -

Mote: 0= ground surface
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PRELIMINARY REPORY

AralystOC: /%,. é@ Cate: P2 T 5T
Giroup Loadar, /&_i . gé_,{g,m; _ {atar e 3 }f. 7

BAT. NafOAL PARTICLE SIZE DISTRIBUTION ~  MOISTURE RETENTION

SAMPBLE LA PASTE P £ OM HNOIN NHE-N  MOBSTURE  SAND CLAY  SiUT TEXTURE 13 15

i3 SMAGE.38 pM uglg welg % 974 19/g % it % Y % LEDATESS bar bar
LOST IBLAND 8- 1261 8¥ 30 64 LE2 <04 01 &7 16 728 20 260 SANIY1LOAM X+ 3.8
LOST [SLANDIB-S 1262 5.1 6 82 888 <04 38 358 3B 828 20 88 BAND 87 24
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SKOOKUN 8-1 12467 T84 A8 121 444 <04 36 251 15 B4l 1p 412 3ANDY LOAM gEl: 3.2
SKUOKLM 843 163 78 3% 117 04R <04 1.4 8.3 1.F 468 48 492 SANLY LOAM i8.2 51
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NEVY YORK SULCH B 1274 78 A3 135 8394 4 i3 ary 38 468 25 §1.2 SILTLOAM 173 57
REW YORK GUACHB-S 272 80 ¥7  Wig D35 «(4 84 a2 &7 Tes 4.8 9.7 LOAMY SAND 1248 4.2
TUCANNON B 173 T8 44 12 B2 <DA 24 38 o 248 £8 602  SHTYLOAM 351 a1
TLICANNGON &-3 1274 BE 24 1§t 185 <04 13 e 4p s 8.0 732 SATLOAM 37s 4.5
TUCANNGN B-8 1875 §0 28 8 261 <A 1.2 509 i85 148 BO 732 TSILYLOAM 45 4 12.2
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RIPARIA B.] L7t TE 74 164 138 <B4 2.1 P R 23 788 2.9 92 LOARY SAND 128 4.4
RIFARIA B-5 1278 68 55 169 164 <04 &1 e 18 784 44 191 LOAMY SANG 151 5.8
HIDPATH B4 1279 722 23 83 43 «04 33 23.2 12§82 b, 440 SAND £.% g
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Table C.1
Wetiand Transect: Line Intercept Data (%)

4.4 2.2 0.0 822
i3 153 138 281
20 ig.e 1.3 i85
Hollebeok SAEX AMFR ELAN
45 11 1.5 42 68
40 4.2 32.0 2.7 a9
20 0.0 6.0 22.0 22
Skookum SAEX AMFR SAAM ALRH RUTH
28 i34 42.7 a2 236 JERY X
14 330 424 44 2.0 4.4 74
Tocannon SAEX AMFR
81 6.3 0.0 6.8
100 1.8 08 2.6
1689 211 0.1 | 212
Riparia SAEX AMFR
40 a7 | 200 2.7
48 HER 11.5 e
43 23 5.6 269
Ridpath SAEX AMFR SAAM ELAN SABA
b} 807 i7.¢ 01 22 6.8 11638
82 9.7 304 36 8.6 ERY 1137
o3 540 403 4.2 4.0 6.0 94.5
Mew York Gukch AMPR SAEX
B 160 16.2 6.0 19.2
100 19 KR 1.7
%6 0.1 0.0 01
Meadow Creek AMFR.
42 457 457
i 40 587 55.7
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Table C.1 (Cont'd)
Wetland Transect: Line Intercept Data (%)

o

Al 40 243 0.0 2.5
B| 58 34.1 62 40.3
E 75 56.4 0.0 56.4
Beckwith : SAEX | SAAM
100 8.3 ) 9.7
100 17.9 87 26.6
160 281 55 34.6
Sehultz SAEX | saAM
Al =2 .5 13.8 483
E B|{ 60 285 105 ' 39
61 38.3 214 59.7
Kaoxway SAAM ALRH SAEX
6 18 0.0 0.0 39
E B| s 6.0 2.1 00 21
36 0.0 0.0 8.0 $
Alpows SAAM SAEX E
Al 86 53 0.0 53
B 35 33 39 12
ﬁ C 84 4.5 22 6.7
Chief Timothy SAAM | SAEX g
Al 17 10.0 59.4 69.4
B| 18 6.1 417 | sas
c| 24 0.0 316 316
o R

Netes:  AUSA = Acer saccarum
ALRY = Alrus rhombifolio
AMER = Amorpha fraticosa
ELAN = Hlaeaynus enguestifolia
RUDH = Bubuy discofor

SAAM = Salix ampgdatordes

SABA = Salix bubyionica

SAEX = Salir exigua

SALA = Salix lasiandra

- FARTEL A WETA 1033 kb et
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Table C.2
Upland Line Transect: Line Intercept Data (%)

Lost Island SAEX | ELAN | AMFR Rc];w
Al 00 0.0 0.0 0.0 0.0
4.0 1L6 5.0 13 116
¢ 260 0.0 0.0 0.0 26.0
Hollebeck | SAEX | ELAN
A 83 Ry i80
300 | 100 400
¢l 400 | 400 400
Skookum { RUDI | ROPS | AMFR | JUCC | CHNA | RHIR
Al 132 | 266 | 00 6.0 0.0 0.0 26.6
Bl 00 0.0 23 46 153 4.6
Tucannen SAEX | AMFR _
Al 596 0.0 59.6
38.0 0.0 38.0
| 623 113 736
Riparia SAEX | AMFR
Al 333 | 1000 o 100.0
s00 | 742 76.4
¢l o | 410 493
Ridpath RUDI | ELAN | CERE | MOAL | LOMB | AMFR | SAEX |
Al 6o | oo ] 100 | 133 | 3656 100.0
§7.3 | ) 50 16 718
¢ 6.6 1.6 16.6 166
New York 8aEX | AMFR
Guich
13 | 683 | 68.3
30 94.3 94.3
0.0 64.3 64.3
Meadow AMFR | Shrub
Creek
Al 693 9.3
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Table C.,2 (Cont'd)
Upland Line Transect; Line Intercept Data (%%6)

C4

476 | 140 58.6
| 73 | 53 126
| Penswawa LERE | ALSA
" 220 220 |
i8.3 133 216
233 233
| Beckwith RULA | RUDI
123 2]
0.3 0.3
193 193
E-Sz:huhz RHGL | SAEX | RODU
283 | 00 223
26 | 00 | 50 176
26 | 00 | 00 176
E Knoxway ALRH | RIAU | PRVI | ROSP | MOAL | PHLE | ROPS | SAEX
a6 | 66 | 383 | o6 | 333 1 w3 | 25 | 0o | 1000
w0 | o3 | oo | oo | 26 | o0 ] oo | oo | 493 1
90 | 00 | 76 | 123 | 216 | oo | oo | 46 | 746
Alpows sAaM | AcsA | saEx
163 8.4 0.0 163
36 | 1o | oo 46
7o | 00 | 26 180
Chief ALSA | ELAN | RUDI | SAEX
Timothy
23 | oo 386 |
00 | 136 17.0
0.0
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Table C.2 (Cont'd)
Upland Line Transect; Line Intercept Data (%)

ACSA = Aeer savcharum (Sugar mapie)

ALRH = dinus rhombifolia

AMFR = dmorpha fruticoss (False indigo)

CERE = Ceitix reticulatus (Hackberry)

CHNA = Chrysoifammuy nosseas sy (Gray rabbitbrish)
ELAN = Floeagwus unguriifolic (Russian slive}
TOOC = Juniperus occidenialis (Westera juniper)
LOMB = Lombary popior {Lombardy popler)
MOAL = Morus alba (Mulberry)

PHLE = Philadeiphin lewiz#i {Moek orange)
RHGL = Rhur glabra (Smoeoth sumen)

RHTR = Rhus trilobats (Poison oak}

RIAV = Ribes sursum (Currant)

ROPS = Robinia pseudo-acacis (Black locust)
ROSP = Rosa sp. {Ross species)

ROWD = Rose wondai (Wood rose)

RPVT = Prusus virginiens (Choke cherry)

RUDI = Rubus discolor (Mimalayan blackberry)
RULA = Rubus lacinestus (Evergreen blackberry)
SAAM = Salix amigdaloides (Peachleaf willow)
SABA = Salix babvlonica

SAEX = Salix exigua (Coyote willow)

SALA = Salix laviarudra

- TRHTABLE-SA RS- Radleat



Table C.3  Calculated Change in Acreage of Habitat Types Along the

Shoreline

LOCATION CL.ASS 1995 ACRES 1987 ACRES NET CHANGE
SSMILE AMORFA 0.39 0.00 0.39
SSMILE PE 0.83 0.00 0.83
S55MILE P¥F 0.77 0.23 0.54
SSMILE PSS 8.89 9,09 .20
ALPOWA AMORFA 0.00 .00 0.00
ALFOWA PE 5.57 2.61 2.96
ALPOWA PF 3.35 0.00 3.35
ALPOWA Pss .67 3.49 -1.42
AYER AMOREA 4.78 a.00 4,78
AYER PR 1.04 0.74 0.29
AYER PF 0.63 4,00 Q.63
AYER PSS 0.45 4.48 £.43
BRECEWITH AMORFA 8.00 ' £.00 IR 1]
BECKWITH PE 303 8.60 303
BECEWITH P 8.00 5,00 0.00
BECEWITH PSS §.49 0.00 8.49
BIG FLAT AMORFA 0.39 4,00 0.39
BIG FLAT PE 10.68 Q.00 10.68
BIG FLAY PF 3.3 0.56 2.64
BIG FLAT PSS 13.41 0.65 12.76
CENTEN.ISL. AMORFA 0.0 0.00 0,00
CENTEN.ISL. PE 0.00 0.00 0.00
CENTEN.ISL. P¥ Q.80 0.00 0.00
CENTEN.ISL. P5s 0.27 0.00 0.27
CHIEF TEA AMORFA .00 0.60 0.08
CHIEE TIM FE 4.00 .00 0.00
CHIEE TIM PF 5.82 2.38% 2.95
CHIEF TIM PSS 10.2 2.68 7.38
HOLLEBECK AMQERFA 0.45 8,00 8.48
HOLLEBECK PE 2.97 2.15 8.83
HOLLEBECK PF 4.00 .60 £.60
HOLLEBECK PSS 2.01 8.0 .81
KROXWAY AMORFA 0.00 .00 8,00
KRNOXWAY PE 0.65 0.00 0,65
KNOXWAY PF 0.51 0.00 0.51
KNCOXWAY PSS 0.00 0.00 0.00
LIOST ISLE AMORFA .09 Q.00 0.09
LOST ISLE PE 12.17 0.91 11.26
LOST ISLE PF 0.03 0.00 0.03
LOST ISLE Pas 0.22 Q.00 .22
MEADOW CR AMORFA 0.42 0.00 0.42
MEADROW CR PE 12.92 515 176
MEADOW CR PF 0,00 {00 0.00
MEADOW CR PSS (.42 4.23 -3.81
MOSES AMORFA 8.90 4.00 6,00
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Table C.4 Mean Percent Canopy Cover on Wetland Trunsects at Alpowa

Plant Species Date | (A)Mean ! (B) Mean ! (C) Mean | (A,B,C) Mean
Digitaria sp. 20May 1 0.00 1 000 1 0.0 0.00
Veronica americana 20May , 000 ; 000 | 0.00 0.00
Veronica biloba 20May ; 000 | 000 | 000 0.00
Polygonum hydropiper 20-May : 13.50 : 9.00 : 8.50 10.33
Polygonum persicaria 200May ¢+ 350 ¢+ 000 1 0.00 1.17
Ranunculus sceleratus 20May | 600 , 050 ; 0.5 2.33
Solidago occidentalis * 20May | 300 | 000 ! 9.0 4.00
Epilobium sp. . 20May ! 4150 | 3700 ! 21.00 33.17
Xanthium strumarium 20May 1 23.00 1 2000 1 4050 27.83
Lycopus sp. 20May 050 |, 000 , 0.0 0.17
Stellaria sp. 20May | 000 | 000 | 0.0 0.00
Impatiens noli-tangere 20May | 050 ! 000 ! 0.0 0.17
Gnaphalium palustre 200May 1+ 100 1 000 1 0.00 0.33
Polygonum lapathifolinm 20May | 3.00 | 100 | 10.50 4.83
Bidens cernua 20May | 000 | 000 | 0.00 0.00
Rumex crispus 20-May : 0.00 : 0.00 : 0.00 0.00
Lythrum sp. 200May 1+ 0.00 1 000 1 0.00 0.00
Plantago major 20May | 000 , 000 , 0.0 0.00
Cyperus strigosus 20May |, 800 | 000 | 050 2.83
Cyperus nvularis 20-May : 0.00 : 0.00 : 0.00 0.00
Eleocharis palustris 20May 1 050 1 000 1 0.00 0.17
Cyperus erythrorhyzos 20-May ; 000 | 000 ; 000 0.00
Typha sp. 20-May | 000 | 000 | 0.0 0.00
Salix amygdaloides* 20-May ! 750 ! 1650 ! 6.50 10.17
Salix exigua 20-May + 050 1 000 o« 300 1.17
Digitaria sp. 21-Jul | 000 | 000 | 0.00 0.00
Veronica americana 21-ul |, 000 ) 000 | 0.0 0.00
Veronica biloba 21l 1000 ) 000 ! 0.0 0.00
Polygonum hydropiper 21-Jul v 950 1 600 ¢ 6.00 7.17
Polygonum persicaria 21l , 0.00 | 000 | 0.00 0.00
Ranunculus sceleratus 21-lul ) 000 ) 0.00 | 000 0.00
Solidago occidentalis * 21901 1 000 ! 050 ! 3.50 1.33
Epilobium sp. 21-Jul 1 000 ¢+ 0.00 1 0.00 0.00
Xanthium strumarium 20170 { 350 | 750 | 3.50 4.83
Lycopus sp. 21wt ] 000 | 000 | 0.00 0.00
Stellaria sp. 21Jut 1 000 ! 000 ! 000 0.00
Impatiens noli-tangere 21-Jut ¢+ 000 1 000 1 0.00 0.00
Gnaphalium palustre 2t-jt | 0.00 | 000 | 0.00 0.00
Polygonum lapathifolium 21-Ini : 7.50 : 0.50 : 0.50 2.33
Bidens cernua 21-Jul : 0.00 : 0.00 : 0.00 0.00
Rumex crispus 21-Jul ¢+ 000 1 000 1 0.00 0.00
Lythrum sp. 2tJul | 000 | 000 | 0.00 0.00
Plantago major 2tul | 000 | 000 | 0.0 0.00
Cyperus strigosus 21.-Ju1 : 3.00 : 0.00 : 0.00 1.00
Cyperus rivularis 2}Jul 1+ 000 1 000 1 0.00 0.00
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Table C.5 Mean Porcent Canopy Cover on Wetland Transects at Beckwith

Plant Spocies Date 1 {A) Mean ! (B) Mean ! (C)Mean | (AB,C) Mean
Poa pratensis WMay 1 000 1 300 | 3.00 2.00
Alopecuris geniculatus 21-May | 000 | 000 | 000 0.00
Festuca rubra 2:-May | 000 | 000 | 730 2.50
Xanthium steumarium My }000 1 000 ! 050 0.
Aprostis stiolonifera 21May 1 4130 1 430 & 3500 40.33
Veronica americans AMay | 000 | 036 | 000 0.17
Echinochloa crusgalli 2l-May |} 000 ) @00 ! 000 0.00
Sofidage occidentalis -May |03 ! 3000 1 000 117
Polygonum hydropiper Ii-May ¢ 0BG 1 8400 1 800 800
Polygonum persicazia 20May ; 000 1 000 ; 000 0.00
Sporobalis cryptandrus 21.May | 000 | 600 ] 000 0,00
Mentha spp. UMay 117200 L 730 1 750 1067
Ramncolus sceiorstus I-May 1 800 ¢+ 6% 1 000 0.17
Tasaxacum officinale May § oo ! oose ) oo 0.17
Eleocharis palustris 2-May | 2300 | 2300 | 300 18,00
Tuncus effusus UMay 1 75 | 000 ) 000 2,50
Scirpus validus 20May 1 000 4 000 3 000 0.00
Phalaris arundinacea 21-May | 000 | BOC | 000 2.67
Equisetum arvense 2-May | 750 ! 050 1 100 3,00
Juncus acuminatus 21-May : 3.50 : 11L.00 : 3.50 6.00
Equisctum lacvigatum Ab-May + 0900 1 000 ¢ 000 0.00
Typha latifolia LMay + 000 | 300 | 000 1,00
Salix exigua 21-May | 050 | 2500 | 780 11.00
Salix amygdaloides 2-May | 300 1 1500 1 000 600
Poa pratensis 25yt ¢+ 000 1 006 (48 0.00
Alopecuris geniculatus gl 7 600 ) 1250 | 600 417
Festuca robra 25§ 000 1 000 ! 050 0.17
Xanthium stramarium 2wJul 1 100 2 700 ! 930 10.17
Agrostis stolonifera 23000 5 300 ¢ 3550 1 2000 19.50
Veronica americana 25.Jul ; 000 | 000 | 000 0,00
Echinochles crusgalii Idad ] 000 ] 000 | 000 0.00
Solidage occidentalis Bl P60 T 100 1 000 0,50
Bolygonum hydeopiper Mol 9 000 1 000 1 000 8.00
Polyponum persicatia 25300 7 00D , 000 | 300 1.00
Sparobolis cryptandris 250l ] 000 ] 000 ! 000 0.00
Mentha spp. 25-hd 1 1950 : 7.40 ! 3.00 10.00
Ranunculus sceleratus 25l v 000 o 0% 1 000 017
Taraxacum officinale 28Jul 1 000 | 000 | 000 0.00
Eleocharis palustris w00t P ose0 ! o0 ! 70 7.50
Junicus effusus 25-Tyd : 0.00 : 0.00 ; 6.00 3.60
Scirpus validus 20 300 ¢ 050 ¢ 00 1.17
Phalaris arundinacea %0 ) 0% 1 0% ] 1300 467
Equisstum arvense 25wt ] 150 ¢ 0% | 030 0.83
Juncus uminaius 1S ' 3400 © 225 1 050 19.00
Equisetum lacvigatum - v 000 ¢ 000 1 B0 6.00
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Table C.6 Mean Percent Canopy Cover on Wetland Transects at Chief Timothy

Plant Species Date. | (A)Mean | (B)Mean ! (C)Mean | (AB.C) Mean
Bromus tectorum 20May 1 000 1 000 ¢ 050 0.17
Agropyron cristatum 20-May ; 000 | 000 | 000 0.00
Solidago occidentalis* 20-May | 1350 | 650 | 050 6.83
Epilobium sp. 20-May ! 950 ! 450 ! 400 6.00
Stellaria sp. 20May 1 0086 1 Q00 ¢+ 000 0.00
Polygonum hydropiper 20-May |, 000 | 150  4.00 1.83
Apocynum canngbinum 20-May | 300 | 300 | 000 2.00
Lycopus sp. 20-May : 3.00 : 0.00 : 0.00 1.00
Anthemus cotula 20-May 1 050 + 000 1 0.5 0.33
Rumex acetocella 20-May ; 050 | 000 | 0.0 0.17
Veronica biloba 20-May |, 000 ! 000 | 000 0.00
Polygonum lapathifolium  20-May : 0.00 : 0.00 : 0.50 0.17
Bidens cernua 200May 1+ 000 .« 000 1 0.00 0.00
Plantago lanceoiata 20May | 000 | 000 | 050 0.17
Hypericum perforatum 20-May |} 000 | 000 | 050 0.17
Melilotus alba 20May } 000 ! 000 ! 050 0.17
Evening primrose 20-May ¢+ 000 1 000 1 000 0.00
Cyperus rivularis 20May | 300 | 000 | 000 1.00
Cyperus strigosus 20-May | 000 | 000 | 000 0.00
Salix amygdaloides* 20-May : 18.00 : 3.00 : 0.00 7.00
Salix exigua 20-May + 2600 | 335 1 14.50 24.67
Rubus discolor 20-May | 300 | 750 | 000 3.50
Acer saccharum 20-May | 000 | 750 | 000 2.50
Elaeagnus angustifolia 20-May : 0.00 : 0.00 : 0.00 0.00
Bromus tectorum 21-Jul 0.00 1 0.00 1 0.00 0.00
AgropyTon cristatum 21ul | 000 | 000 | 0.50 0.17
Solidago oceidentalis* 20-]ad ] 900 | 1000 | 050 6.50
Epilobium sp. 21ul 1 000 ! 000 ! 000 0.00
Stellaria sp. 21-Jul ¢+ 000 ¢ 000 1 000 0.00
Polygonum hydropiper 2.7l } 75 | 000 | 800 5.17
Apocynum cannabinum 21} 300 | 300 | 000 2.00
Lycopus sp. 20-ul 1000 ! 000 ! 000 0.00
Anthemus ¢otula 21-jl 0 000 1 000 v 000 0.00
Rumex acetocella 21-Jul ; 000 ; 000 | 000 0.00
Veronica biloba 21, 000 )] 100 ) 0350 0.50
Polygonum lapathifolium 21-Jul : 0.00 : 0.00 : 0.00 0.00
Bidens cemua 21-Jul 0.00 1 0.00 ) 0.00 0.00
Plantago lanceolata 201-ul } 000 | 000 | 050 0.17
Hypericum perforatum -l ) 000 ) 000 ! 050 0.17
Melilotus alba 21-ul 1000 ) 000 ! 050 0.17
Evening primrose 21-Jul v 000 s+ 000 ¢ 050 0.17
Cyperus rivularis 210l , 050 ; 000 | 0.0 0.17
Cyperus strigosus 21-d ;000 ] 000 ! 000 0.00
Satix amygdaloides* 21-ul ) 650 ! 300 ! 050 3.33
Salix exigua 21-lul ) 1700 1 2400 1 1350 18.17
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Equisetum arvense 51 il f : ; - 3‘ 1
Scirpus pallidus 15:% ; by : y : ; 5
Fhragmites communis 15-May i . ‘ " : . 250
Typha latifolia 15-May : 0 oo . om
;ypha angustifolia 5Ma : ; : o ; 0 i
uncus acuminatus 15%; : s b %
mioats 15May | 315 1 125 1 0 2
Fancus effusus 15K o ; . i . j o 11
- ) 1 ‘
Seirpus validus 155;! : " : y : 0 o
i I5May o 1 18 1 o 256
{arex vulpiniowdea i3 Mai : o t ) i " o
An%omhg froticosa 15-May : : : Y : X o
Safix exigua $5-May : ; ; ) ; y ¢
Elacagouus angustifolia 1SMay 1 T R ot
-~ el " : ¥ 1 L : 21; b3 o
Eani gustifi il X | ‘ 2, 13.17
‘ crispus pZ 3% S ' . l 5
Bidens frondosa 23-Jul i y : p ; o 1o
Paolygonum persicaria Fdtul : Iy : : : . o
Impa‘ tiens noli-tangere 24.5ud : ) : o : ; o
Solidago occidentalis ¢ i ; I y l 10
o ! 24-Tut ! 0 ! e :
ygonum hydropiper 24-Jul : I X .
Solanum dulcarmara d | o o o ow
Zanthium strupsarinm 2;11;1 : o : o ; 0 ow
o ) . 0.
PCam ?feSlma 24-Jud : : ; : y .
sicaria el 25 7 13 2 05
Episcinm arvense 24- v : : : : : 7 i
Scirpus paliidus 24 iﬁ : 3 I ; : i‘ =
Phragmites communis 24-hl ; Y : . : 5 L
Typha latifolia 2’4‘}11[ ‘ o : y ; X o
: . |
Typha angustifeiia 24-hit l ; : o ; : 5
Juncus aoumingtus Ad-jal : by i . : . ®
Eleocharis palustri ; y ; | ow
ustrig 24-Jul } f M i 0
hue i i S BV B 2
Scirpus validus - l i I N : o
Py VIR S TR " 100
t t 0 1.0
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Cyperus sirigosus
Carex valpinoides
Amorpha Froticosa
Salix exigua
Elagagnus angustifolia
Eehinocloa crusgalli
Rumex crispus

Bidens frondosa
Polyponum persicana
Impatiens polt-iangere
Solidage occidentalis *
Polygomurm hydropiper
Selanom dulcamara
Xanthivrm strurmarium
Carex vesicaria
Phalaris arundinaces
Equisetum arvense
Scirpus patlidus
Phragmites communis
Typhs latifolia

Typha angustifelia
Juncus acwminabis
Elenchariy palustris
Juncus effusus
Cypxerus strigosus
Carex vuipinoidea
Arsorpha fruticosa
Salix exigua
Eiseagnus sagustifalia

Zé-hd
243l
24-hik
24-Jul
24-Jul
26-Sep
26-Sep
26-Sep
5-5ep
26-Sep
26-Sep
16-Sep
26-8ep
26-Sep

26-Sep

$6-5ep
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295
15.5

33

JEE
20

oA

7.5

15.5

e i e

8.5

10.5

27

0.5

10.5

L

15

1.5
19.5

& ow
L

,_, .
T B - R = I = -~

68.17
1.06
9.83
8.67
16.50
2.17
3.67
4.50
12.67
3,50
0.00
5.00
L.00
2.50
19.83
20.67
3.67
2.00
017
1.00
5.00
0.00
0,00
10.17
0.17
1133
0.17
1187
7.67
20.50




Table C.8 Mean Porcent Canopy Cover on Wetland Transects at Knoxway

Plast Species Date ! {A)Mean | (ByMecan | {C)Mean | (AB.C) Mean
Echinochloa crusgalli 2l-May 1+ 0086 1 000 ¢ 0.00 0.00
Agrostis stolonifera 21-May | 3250 | 2000 | 2050 24.33
Festuca arondinacea May | 000 | 300 ) 1550 6.17
Pox pratensis 21-May ; 8.00 : 7.50 i 12,50 6.67
Epilobium p. 21May 1 1800t 1350 1 400 1183
Polygonum hydropiper 2May ;056 ) 1800 | 400 7.50
Polygonum lapathifolium -May | 750 1 om0 ] 000 2.50
Polygonum persicaria 2May 2750 1 0% 1 000 167
Veronica biloba W-May ¢+ 030 1+ 05 ¢ 00D 033
Bidens cermum W-May | 000 5 000 | 000 0.00
Ramunculus sceleratus 21-May | 0s0 1 900 | 600 517
Xanthium strumariom 2AMay | 2500 ! 150 1 350 10.00
Antbemis comla I-May 1 100 ¢ 000 1 050 0.50
Rumex crispus 2May GO0 ;750 ) 050 2.67
Graphatium palustre 21-May | oo ) 00 [ 1050 3.83
Mimulus guttatus 21-May ; 0.50 ; 8.00 i 0.00 6.17
Trifolium sp. 2i-May 03B BOO ¢ 40 817
Dipsacus sylvestris 2LMay  3O0 § 000 | 050 117
Ranunculus repens 21-May | 300 | 000 | 000 1.00
Mentha spicata 21-May | 000 1 300 1 600 3.00
Solidago occidentalis® 2-May + 000 &t 000 1 3.50 117
Lycopus sp. -May | 000 | 000 | 050 0.17
Stetlaria sp. 2-May | 000} 000 ] 300 1.00
Cirstum arvense 21-May ; 0.00 ; 0.00 § 0.00 8.0
Cyperus stigosus Zi-May ¢+ 000 ¢+ 608 9+« 8 0.08
Eleocharis palustris 2iMay 3 0350 | poo | a0 0.17
Carex vulpinoidea 20-May | 1100 | 600 | 050 583
Juncus effusus 20-May b330 0 000 ! 0.00 117
Equisetum arvense -May + 1550 1 7.50 1 000 767
Juncus bufonias UWMay | 750 L 300 ) o000 3.50
Phalaris arundinacea -May | 000 | 000 | 000 0.00
Salix amygdaloides* 21-May i 300 ! 0.00 ; 100 100
Salix exigus May 1 000 1 050 1 150 157
Alnus thombifolia May ;000 1 008 | 000 0.00
Moras alba 20May | 000 | DoO | oW 890
Echinochion crusgath PRV T P00 1 om : .50 0.17
Agrostis stolonifers Jui o 2300 1 3650 1+ 1750 25.67
Festuca arundinacea 77§ 000 | 000 | 1250 417
Poa praiensis 2%Jel | 000 [ 000 | 730 2.50
Epilabium sp. Tl 1 000 b 000 I 000 0.00
Palygonum hydeopiper ¥rdal + 306 ¢ 27350 3 OO 19,30
Polygonum lapathifolium et L 050 1 300 ! oo 117
Polygonum persicaria hut ] 000 ) o000 ! 000 6,00
Veronica biloba Zul Fo000 1 050 1 000 0.17
b+ 080 1 000 1 000 0.00

Bidens cormus
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Ranunculus sccleratus
Xanthium strumanum
Anthemis cotula
Humex crispus
Gnaphalium palustre
Mimulus guttatos
Trifolium sp.
Dipsacus sylvestris
Raouncuiug repens
Mentha spicate

Solidago covidentalis®

Lycopus sp.

Stellaria sp.

Cirsium aryense
Cyperug stigosus
Eleacharis palustris
Carex vulpinoides
Juncas offusus
Equisetum arvense
Fungys bufowivs
Phalaris arundinaces
Salix amygdaloides™
Salix exigua

Alngs thombifolia
Muorus akba
Echinochioa crusgalli
Agrostis stolanifers
Festuga arundinaces
Poa pratensis
Epitobium sp.
Polygonum hydropiper

Polygonum lapathifolium

Polygonam persicania
Veropica biloba
Bidens cernua
Rammouluz soeleraus
Kanthium strumarium
Anthemis cotula
Runmex crispus
Graphaliorm patustre
Mimulus guttatus
Trilolium sp.
Dipsacus sylvestris
Ranynculus repens
Mentha spicats
Solidage ocoidentalis*
Lycopus sp.

Sweilaria sp.

27-Jul
217-Jul
27-Jul
27-Jul
27-Jul
27-Jul
27-Jul
27-Jul
27-3ul
27-Jul
27Jul
27-1ul
27-Jul
27-Jul
27-5ul
215l
27-Jul
¥7-Jul
27-Jub
27-Jal
27-Jul
27-Tul
273l
27-Jul
27-Jul
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0.00
13.50
0.00
1.00
0.00
0.00
0.00
0.00
3.00
3.00
0.00
0,00
0.00
0.00
.00
0.00
8.00
750
0.00
0.00
0.00
3.00
0.00
0.00
0.00
0.50
15.00
7.50
0.00
0,00
16,50
15.50
0.00
28.00
3.00
3.00
830
0.00
0.50
3.00
0.50
0.00
0.00
0.50
300
0.00
0.00
0.00
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4,00
0.59
0.0
0.00
0.60
0.00
0.00
4.00
600
3.06
6.0G
0.00
0.00
0.00
0.00
0.00
100
0.00
000
0.00
0.06
0.00
Q.00
3.00
3.00
6.06
2650
100
6.00
6.00
9,00
3.50
0.00
12.50
8.00
3.00
306
6,06
.00
0.00
0.00
0.00
4.00
6.06
300
606
8.00
.00
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0.00
£.00
.00
.00
0.00
0.00
0.00

300

000
050
.50
.00
0.00
3,00
0.00
0.00
0.00
.00
6.00
2.00
0.00
0.00
16.00
0.00
0.0G
G.56
17.00
12.30
130
0.30
42.00
100
0.00
3.50
100
6.00
3%
0.30
.00
0.30
0.00
0.00
3.00
8.00
9.50
3.5
HRE Y
0.00

3.00
567
0.06
0.33
0.00
0.00
.00
1400
1.00
L
.50
.06
0.00
1.00
.00
0.0
367
220
0.00
0.06
0.0
1.06
533
1.00
100
.33
20.50
767
.50
017
37.17
7.33
0,00
14.67
2,00
206
233
0.17
0.17
117
0.17
0.00
L.og
8,17
217
117
.00
0.0




Cyperus stigosus
Eleocharis palusiris
Carex vulpinoidea
Juncus effusus
Equisetum arvense
Jincns bufonius
Phalaris arundinaces
Salix amygdaloides®
Salix exigua

Alnys rhombifolia
Morus alba
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9,60
6.50
3.00
6.50
7.50
0.30
0.00
4.60
.00
0.00
1230
0.0
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0.06
4.00
.00
3.00
0.00
0.00
0.00
.00
0.00
4.50
300
3.00
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4.00
4.30
HREH
.00
0,00
0.00
9.00
4.50
8.00
.58
2.00
.00

4.00
233
1.00
317
2.50
0.17
0.00
017
8.00
157
517
1.0




Table .9 Mean Percent Canopy Cover on Wetland Transects at Lost Isiand

Plant Species Date | (A)Mean ' (BjMean (O Meaan | (AB.C) Mean
Bromus tectorom 15-May 1 o g X 25
Conyza sp. 15-May : g : i : ] 0
Solidage occidentalis* 15May | 0 H 5 B R K 0333333333
Equisetam laevigatum IMay |75 0 0 117 8.166666667
Typha Iatifolia SMay ¢+ 0 ¢« 15 0 0.5
Typha angustifoiia May ¢ 06 1 35 | 4 2.5
Phragmites communis IsMay | 0 L 23 1 0 7.666666667
Scirpus validus : IsMay ! 0} a5 1 L5
Carex vesicania 1My ¢ 0 ' L1 SR 0 0. 166666667
Lemna misior 15May } © |, 08 | o 0166666667
Juncus effusus I5May | 0 1 6 ! 05 0.166666667
Phalaris arundinaces 15-May : 0 } 0 : 75 2.5
Amorpha fruticosa 15-May | 53 1 3 Rt 18.833333133
Salix exigua B5May { 0 i 38 | 35 2333133333
Bromus tectonun p25 T L T 1
Conyza sp. #m 00 1 0 30 0 '
Solidago occidentalis* 2% . N A R ¢ 0.166666667
Equisetom Iacvigatum 73 % LS S SR S 7 5. 166666667
Typha latifolia My f 0 P 3 0 0 1
Typha anguyiifolia 24-Jul : 4 : 0 : 35.5 13. 16666667
Phragmites communis 400+ 0 4 M4 i O 4.666666667
Scitpus validus 400y 6 ) 105 1 138 6
Carex vesicaria #qd ;0 7 0 1 0 9
Lemna minos 24~ ; 1] ; o § ) ]
Juncus offusus 2408 1 ] : g i 3 H
Phalaris arundinscea Hdul , 65 1 o6 | 7s I 2 666666667
Amorpha fruticosa 24-Ju % 178 )13 2983333333
Salix exigua Ak 10 18 i 68 4.833333333
Bromus tectorum 26:8¢p | 0 | 0 | 0 0
Conyza sp. 26-Sep : 113 : 0 : 15 25
Solidage occidentalis® %8 { 0o ) o ! s 0.166666667
Equisctum lagvigatum %Sep } 75 2 0 1715 5
Typha latifolia 6-5p 1 4. 3 18 1 0 é
Typha angustifolia -Sep . 105 1 13} g 203 l
Phragmites communis %5ep ¢ 0} 25 ! o $.333333333
Scirpus validus %S | 0 1 6 1 125 6. 166666667
Carex vesicaria 2-Sep 1t ¢ ] 0 i ¢ 0
Lemna minor 26-Sep : 0 : 0 : 1 1
Juncus effusus 68p | 0 | 0 | 75 25
Phalaris arundinacea %Sep 1 0 1 0S5 b o125 4.333333333
Amorpha fruticosa 2W-Sep 1 695 ¢ 17T 18 37.16666667
Salix exigua 63 1+ 06 1 WS 1 16 $.833333332
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Tabie C.10 Mean Percent Canopy Cover on Wetland Transects at Meadow Creek

C.22

Plant Species Date [ (A)Mean | (B)Mean Q) Mean | (AB.C)Mean
Asperugo procumbens 1May ¢« 000 1 000 & 19.50 6.50
Cirsium arvense i8May | 000 | 000 | 300 1.00
Solidago canadensis 18-May | 000 | 000 ! 000 0.00
Conyza spp. 18-May ; 0.00 : 0.00 : 0,00 0.00
Xanthiom strsmariam 18May + 000 ¢ 000 ¢ 000 0.00
Phalaric arundinaces 12-May | 8550 , 5700 | $9.00 67.17
Equisctura arvense 1BMay | 1500 ] 1030 ! 000 8.50
Typha latifolia 18May 1 000 3 1050 ! 000 3.50
Typha angustifolia 1BMay ¢ 300 1 000 000 1.00
Amorpha fruiicosa 18May | 2300 ) 2950 | 3290 28.33
Asperugo procumbens 24u ) 000 ) 000 1 000 0.00
Cirsium arvensc 2 1000 1 000 | 3.00 1.00
Solidago canadensis 22k 3 000 ¢ 000 (  3.00 1.00
Conyza spp. 200 7 000 L 000 | 300 1.00
Xanthium strumarium 2.5 ] 000 ] 000 1 300 1.00
Phalsris arundinacea 2R/ 1 7050 1 7850 1 7300 27467
Equisctum arvonse 230 ¢ 300 1 000 1 000 LO0
Typha latifolia 22Jul § 0DO ) 300 | 000 100
Typha angustifolia 201 030 ] 300 ) 000 1.17
Amorpha fruticosa 22ul 1 3950 1 3250 ! 3200 34.67
Asperugo procumbens 298ep 1+ 000 1+ 400 ¢ 000 0.60
Cirsium srvesnse 20.8ep 3 000 |, 000 ; 0.5 .17
Solidago canadensis 298ep |} 000 ! 000 ! 300 1.00
Conyza spp. 9Sp | 000 ! 000 ! 300 100
Xanthium strumarium 29:8¢p : BOO ¢ OO0 1 0G0 4.00
* Phalaris arundinacea 29-Sep 7 9000 | 9500 | 7530 86,81
Equisetum arvense 29%ep | 0 ! 0se ! om0 0.33
Typha latifolia 20-8ep 1 300 1 300 | 000 2.00
Typha angustifolia 29-Sep 1 100 1 050 1 0.00 0.50
Amorpha fruticosa 29-Sep ; 3250 | 3% | 6ss0 5117




TFable .11 Mean Porcent Campy Cover on Wetiand Transects at New Yark Gulch

Plant Species Date i (A)Mean | (B)Mean YC)Mean | (A.B.C) Mean
Agrostis stolonifera I7May 7+ 050 + 000 1 080 0.17
Echinochloa crusgalli 17.May | 000 | 000 | 000 0.00
Lemna minor 17May | 000 | 000 ) 000 0.00
Rumex crispus I7May | 000 1 300 ) 000 1.00
Cirsium arvense 17May ¢ 300 &1 000 1 0.00 1.00
Polygonum hydropiper -May 7 000 |, 000 | 000 0.00
Polygonum persicaria 17May | 000 ] o000 1 om0 000
Solidago accidentalis® IWMay | 300 | 000 1 000 1.00
Xanthium sioumarium iMay 3 0006 4 00 1 000 0,00
Chenopodium afbum May ;000 | 050 , 000 0.17
Sisymbrium altissimoms 7-May ] 000 ] 000 ! 000 0.00
Bidens frondosa I7May ) 000 I 000 ! 000 0.00
Veranics biloha 1% May + 0086 ¢ 660 ¢ 000 8.00
Typha fatifolia 17-May | 3550 ; 3230 | 1600 I8.00
Scirpas validus I7May | 300 ) n2se ! 6so 733
Equisctum lacvigatum IMay | 000 ' 050 1 000 0.17
Scirpus acutus IT-May 1+ 000 :« 000 . 150 1.50
Amorpha fruticosa 17May | 2450 ; 1550 | 000 13.33
Salix exigua I7.May | 000 | 300 | 000 1.00
Agrostis stolonifera 27wl 1000 1 000 ) 000 0.00
Echinochloa crasgalli 7]l ¢+ 000 1 000 100 033
Lemna minor M 000 ) 000 | 000 0.00
Rumex crispus a0 0se ] 000 ! 000 0.17
Cirsivm arvenge 27-Ful : 0.00 : 4.00 ‘[ 0.00 0.00
Polygomam hydropiper 7l 000 ¢ 000 5 000 0.00
Polygonum persicaria IR ) 000 1 000 | o0 0.00
Selidage accidentaliy® el ] 000 1 000 | 000 0.00
Xanthiyen strumariym 25k 0 000 ! 0% 100 0.50
Chenopodium album 28wl o 600 T 000 1+ 000 .00
Sisymbriurn altissimum 7ol 7 000 |, 000 | 000 0.00
Bidens frondosa 273 1 000 ) 000 ! 000 0.00
Veronica biloba 7@ 1008 1 000 1 000 0.00
Equisctn bevigatum 23 ¢ Q80 006 ¢ 000 6,08
Typha latifolia 2T} %600 | 4650 ! 000 34.17
Scirpus validus 2%gul P 000 1 1700 ! 050 583
Scirpus acutus 27-Jul : 0.00 ! 0.60 ; 300 1.60
Amorpha fruticosa -Jul ¢ 2230, 1930, 0.00 14.00
Salix exigua 27-Jul | 000 | 1230 | 000 417
Agrostis stolonifera 27-Sep : 0.00 : 0.00 : 0.00 0.00
Echinochloa crusgalli 2Gep 1 000t 000 i 500 1.87
Lemna minor 278ep | 300 ., 0% ;000 1.17
RUMEX Crispus 278ep , 050 ) 000 ' 000 0.17
Cirsium arvense 27.8ep | 000 1 000 | 000 0.00
Polygonum hydropiper Xi-Sep : 3.00 ; .50 : 0.00 I )
Polygonum persicaria 27-8ep y 306 ;3 OO0 ¢ M0 106
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Solidage accidenmlis®
Xanthinum shrumatium
Chenopodinm slnm
Sisymbrium altissinmum
Bidens frondosa
Veronica biloba
Typha latifolia
Scirpus validus
Equisetum lacvigatum
Scirpus acntus
Amorpha Traticosa
Salix exigua

27-Sep
27-Sep
21-Sep
21-Sep
27-Sep
27-Sep
27-Sep
27-Sep
27-8¢p
21.5ep
27Sep
27-Sep

o M L o W VW W W T A e e e e e ek e b e W

500
500
0.00
0.00
0.00
0.00
2.0

- 0.80

7.58
8.00
37.06
.00
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6.00

300

0.00

0.00

(.00

(.00

46.50
3.56

300

0,00
2000
150
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0.00
.00
0.0
.50
0.50
0.50
0.60
3.00
7.50
3.00
.00
4.00

9,00
300
0.00
0.17
0.17
0.17
32.43
r8 ¥
5.00
1.06
1567
2.50




Table 212 Mean Peroent Canopy Cover on Wetland Transects st Penawawa

Plant Species Date ' (AyMean ! (B)Mean ! {C}Mean | (A,B,C) Mean
Agrostis stolonifera 18-May ¢ 1250 1 050 4 300 533
Festuca rubra 18:May | 1050 | 000 | 000 1.50
Bromus tectorum 18-May | 1250 | 000 ! 000 4.17
Hordeurn glauca BMay 1 050 ! 000 | 000 0.17
Poa buibosa WMy 1 030 1 000 + 009 0.17
Echinochloa crusgalli IB-May ; 000 | 000 | 000 0.00
Bidens frondosa I8May | 600 ! 030 | 050 233
Skunk weed BMay ) 030 1 000 ! 000 0.17
Dipsacus sylyesiris I&May ¢+ 300 1 00¢ ¢+ 300 2.00
Xanthinm strumarium 8May ; 000 | 000 | o000 0.00
Rumex crispus 18May | 000 ! 000 ! 300 1.00
Draba verna 18-May : 09,50 : 400 i 0,00 4.17
Melilotus alba I8May 1+ 030 1 000 1 000 0.7
Lactuca serriola 18May ; 0350 ; 000 | 000 0.17
Hypericum perforaturm -May | 000 | 000 ! 000 0,00
Poiygonum lapathifolium 18-May Poem 03 ! A 0.17
Ranynculus sookeratus 18May ¢ 000 o 360 ¢« 050 LY
Chenopodinm album 18May | 000 | 736 | 300 3.50
Yeronica americana 18-May | 000 ! 000 ! 0% 0.17
Polygonum hydropiper 18-May P 000 1 000 : .00 0.00
Phalaris aramlinacea 18-May « 1350 ¢ 3200 1 205 22.00
Carex spp. I8May 1 300 | 600 | 000 1.00
Scirpus microcarpus 18-May | 000 | 000 ! 000 0.00
Typha latifolia BMay | 000 ! 000 ! 000 0.00
Tvpha angustifolia i&May + 000 1 0006 ¢ 600 200
Cyperis strigosus 18May ; 000 | 000 | 730 2.30
Salix lagiandra 1&-May | 5350 | 1700 ) 3% 36.67
Acer saccharum BMay | 000 3 000 1 000 8.00
Agrostis swlonifera Ik o+ 000 4 TS0 4 D50 247
Festuca robrs -l L 1500 ) 0% ! oo 517
Bromus tectorum 220} 300 ! 003 ! 600 1.00
Hordeum glauca 290l L 0%} 000 1 600 0.17
Poa bulbosa . Xl ¢ QBG4 BB3 GO0 .00
Echinochloa crusgalli 22Juf ¢ D00} 600 | 000 0.00
Bidens frondosa 2-F ) 300 1 100 ! 030 1.50
Skunk weed Qo 000 ) 000 1 000 0.00
Dipsacus syivestris Wbt + 000 1 000 1 3O 1.00
Xanthium strumarium 2-u , 35 , 050 | 000 1.33
Rumex crispus 2 L 000 ! 000 | 000 0.00
Draba verna 2k 1000 ) 000 ! 000 0.00
Meliioms alba 2.7 v 000 3 OO0 1 000 3,00
Lactuca serriola 2l 7 000 3 000 | 000 0.00
Hypericum perforatum 21 | 050 ) 000 ! 000 0.17
Polyzonum lapathifollmm 2334 ‘000 : .00 : 4.00 .00
Ranunculas sceleratus 2k 1 008 1 000 1 000 4.00
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Chenopodiom aibum
Veronios smericana
Folygonum hydropiper
Phalaris arundinacea
Carex spp.

Scirpus microcarpus
Typha tatifolia

Typha angustifolia
Cyperis strigosus
Salix lagiandm

Ager saccharam
Agrostis stolonifera
Festuca rubwa

Bromus teciorum
Hordeum glauca

Poa butbosa
Echinochloa crusgalli
Ridens frondoss
Skunk weed

Dipsacus sylvestris
Xanthium strumarium
Rumex ¢rispus

Draba verna

Melilotus alba
Lactuca serriola
Hypericom perforatam
Folygongm iapathifolium
Ranunculus sceleratus
Chenopodium albuam
Veronica americans
Polygonum hydropipet
Phalariy arundinacea
Carex spp.

Scirpus microcarpus
Typha latifolia

Typha angustifnlis
Cyperis strigosus

" Salix lasiandra

Acer saccharam

23-5ul
22-hd
22-Jal
22-Jul
A2-Jul
227wl
225wl
22-Ju
22-ful
2234
2%l
29.8ep
29-Sep
29-8¢p
29-5¢p
2%3ep
2%-Sep
2%-Sep
2-5ep
29-5ep
29-8ep
29-Sep
29.-5¢p
29-Sep
29-8ep
29-Sep
2%.8ep
29-Sep
29-fep
29-8cp
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29-8¢p
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29-5ep
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0.00
0.00
5.00
0.00
3106
0.00
0.00
40.50
0.00
3,00
0.00
0.00
0.00
18.50
19.50

. e o WA W VI W A W T Tk e s A e e W W T WL S TR R W S .k A i v e W W W T T L WL W e mrw e e e e W b A A W G A . T W e e A A

© o
& B

49.50
Q.00
0.00
0,00
5.00
100

24,50
300
0.00
0.00
0.00
0.00
0.00
.50
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6.00
Q.00
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5.33
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2.5
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0.60
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Table (.13 Mean Percent Canopy Cover on Wetland Transects at Ridpath

Plant Species Date | {A)Mean ! (B)Mean ! (C)Mean | (AB.C) Mean
Echinocthoa crusgaili May + 006 1 000 1 000 0.00
Xanthium strumarium 17-May , 000 , 000 | 000 0,00
Anthriscus seandicina 17May | 050 | 000 | 000 0.17
Mentha spp. I7May | 000 1 050 ! 000 0.17
Verbascnm thapsis 17-May ¢+ 00C 1 7350 1 000 250
Galinm spp. 7May | 000 ) 300 ! 000 1.00
Solidago occidenialis® May | o000 ! so0 ! ooo 0.00
Rhus radicans May |000 ! 0 000 0.00
Scirpus validus UMy | 000 1 000 1 030 07
Phalaris arundinacea 17May ¢ 386 , 0068 ; 00 Lo
Typha angustifolia IMay ;| 000 | 000 | 000 8.00
Equiscrum arvense f7May | 000 ] 000 ;000 8.00
Carex valpinoidea TMay t 000 1 730 1 000 2.50
Salix exigua 11-May ¢ 4950 ¢ 2750 4 3830 38.50
Salix amygdaloides* I“May | 000 | 718 | 000 2.50
Amorpha fraticosa ITMay | 1550 | 2750 ) 000 14.33
Rubus discolor 17-May : 12.50 : 960 ; 0.0 4.17
Echinochoa crusgalli 40 5 000 § 000 1 050 0.47
Xanthium stromarigm Yol ] 300 | 000 | %50 383
Anthriscus scandicina 27-fl ] 000 ! o000 ! 000 0.00
Mentha spp. 270al 1000 L 300 ! 000 1.00
Verbascum thapsis 9l 0 000 300 ¢ 000 1.00
Galium spp. ul |} 000 000 ) 000 0.00
Solidago occidentalis* 2721 000 1 o030 ! 000 0.17
Rhus radicans 27l 1000 1 000 1 050 6.17
Scirpus validus Wl ¢ 000 3 000 3 000 0.00
Phalaris arundinaces gk ;78 , 000 | 000 2.50
Typha angustifolia 27hl 1 006 ' 30 ! 000 o171
Equisctum arveass 27-1 i 4.00 ; 7.5 ; 0.00 250
Cazex vulpinoidea R o 000 ¢ 300 1 000 1.00
Salix exigua Mgl ] 4700 | 4800 | 2400 3967
Salix amygdatoides* 7-nt 2000 1 1038 ! 130 447
Amorpha fruticoss 2-Jul 136356 1 4200 1 050 76.33
Rubus discolor Rt 1700 ¢ 000+ 000 357
Echinecihoa crusgaili MBep | BOO T 300 | 300 2.00
Xanthiwm strooarium 78ep ! 750 Y oo ! 1700 817
Anthriscus scandicina 718ep 1. 000 000 1 000 0.00
Mentha spp. 27%p 1+ 0060 ¢ 000 1 000 0.00
Verbascum thapsis Sep | 000 ) 300 | 000 1.00
Galium spp. 7-8ep | 000 | 000 ] 000 0.00
Solidago occidentalis® 21-Sep ; 0.00 : 0.00 ! 0.00 0.00
Rhs radicans 75ep 1 000 ¢ 000 y 0850 0.17
Scirpus validus 278p 1 300 ! 18 ! 300 4.50
Phalaris arundinacea sep o750 1 om0 1 o 2.50
Typha angustifolia i3cp 1 000 t 050 ! Q00 0.17
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Equisetum arvense
Larex vulpinoidea
Salix exigua

Salix amygdaloides*
Amorpha fruticosa
Rubus discolor

37-Sep
27-8ep
27-Kep
27-5ep
27-5ep
I7-5ep

B e e W

§.00
0.00
27.568
20.00
24.50
12.50
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9.08

45.00

6500

42.00

0.00
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0.00

"0

33.50
8.00
4.00
0.00

4.00
4.08
3533
8.67
2.1
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Table C.14 Mean Percent Canopy Cover on Wetland Transects at Riparia

Plant Species Datc ! (A)Mean ! (B)Mean | (C)Mean | (AB,C) Mean
Agrostis stolonifera 16May 1+ 000 1 300 1 300 2.00
Sporobolis cryptandrus 16May | 000 > 000 | 000 0.00
Echinocloa crusgalli 16May | 000 | 000 | 000 0.00
Rumex crispus 16-May | 050 ! 100 ! 050 0.67
Polygonum persicaria 16-May + 000 1 000 1 000 0.00
Xanthium strumarium 16-May ; 000 | 000 | 000 0.00
Bidens cernua l6-May | 000 | 000 | 0.00 0.00
Polygonum hydropiper 16-May : 0.00 : 0.00 : 0.00 0.00
Solidago canadensis 16-May » 000 1 300 1 0.00 1.00
Cirsium arvense 16May , 000 | 000 | 000 0.00
Phalaris arundinacea I6-May | 350 | 05 | 000 133
Scirpus validus l-May ! 35 | 000 ! 000 1.17
Juncus spp. 16-May 1+ 050 1 0060 ¢ 0.00 0.17
Typha latifolia 16-May | 1100 | 400 | 1400 9.67
Typha angustifolia l6-May | 300 | 050 ! 0.00 1.17
Cyperus strigosus l6-May ! 000 ! 000 ! 000 0.00
Amorpha fruticosa 16-May 1 3400 1 1850 1 24.50 2567
Salix exigua 16May | 35 | 1250 | 8.00 8.00
Acer saccharum 16May | 000 | 000 | 000 0.00
Agrostis stolonifera 26-ul 1050 0350 | 000 0.33
Sporobolis cryptandrus 26-Jul « 000 ¢ 000 1 000 0.00
Echinocloa crusgalli 2-Jul { 000 |, 000 | 000 0.00
Rumex crispus 26-Jul } 000 ) 000 ! 100 0.33
Polygonum persicaria 26-Jul : 0.00 : 0.00 : 0.00 0.00
Xanthium strumarium 26-Jul 0.00 ) 000 0.00 0.00
Bidens cernua 26Tl | 000 ) 000 | 000 0.00
Polygonum hydropiper 26-Jul {000 | 000 ] 000 0.00
Solidago canadensis 26Jui T 000 1 000 ) 0.0 0.00
Cirsium arvense 26-Jul s 0.00 1 0.00 [ 0.00 0.00
Phalaris arundinacea 26-Jul |, 1050 | 75 | 000 6.00
Scirpus validus 26-Jul ) 000 ) 000 | 0.00 0.00
Juncus spp. 26-Jul : 0.00 : 0.00 : 0.00 0.00
Typha latifolia 26-Jul 0 2000 1 23.00 1 18.00 20.33
Typha angustifolia 26l , 000 | 000 | 000 0.00
Cyperus strigosus 267l | 000 | 000 | 0.0 0.00
Amorpha fruticosa 26-Jul ! 3700 ! 3750 1 2250 32.33
Salix exigua 26-Jul + 300 1 1250 1 8.00 7.83
Acer saccharum 26-Jl |} 000 | 000 | 050 0.17
Agrostis stolonifera 26-Sep | 000 | 300 | 000 1.00
Sporobolis cryptandrus 26-Sep : 12.50 : 0.00 : 0.00 4.17
Echinocloa crusgalli 26-Sep 1+ 000 1 300 1 600 3.00
Rumex crispus 2-Sep ; 000 | 300 | 000 1.00
Polygonum persicaria 26-Sep | 2000 | 750 ! 1050 12.67
Xanthium strumarium 26-Sep : 1.50 : 0.00 : 0.00 2.50
Bidens cernua 26-Sep 1+ 300 1 000 1 0.00 1.00
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Polygonum hydropiper
Solidago canadensis
Cirsium arvense
Phalaris arundinacea
Scirpus validus
Juncus spp.

Typha latifolia
Typha angustifolia
Cyperus strigosus
Amorpha fruticosa
Salix exigua

Acer saccharum

26-Sep
26-Sep
26-Sep
26-Sep
26-Sep
26-8ep
26-Sep
26-Sep
26-Scp
26-Sep
26-5ep
26-5ep

7.50
0.00
0.00
15.50
6.00
6.00
37.50
0.00
0.00
49.00
15.50
0.00
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17.00
0.00
0.00
17.00
0.00
0.00
28.00
0.00
12.30
51.00
17.00

0.00 -
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0.00
300
.00
0.00
0.00
0.00
37.50
0.00
0.00
39.50
34.00
300

8.17
1.00
1.00

10.83
0.00
0.00
34.33
0.00
4.17
46.50
22.17
1.00




Table C.15 Mean Percent Canopy Cover on Wetland Transects at Schulty

%

H

Plant Specics Date ' {A)Mean | (B)Mean ! (C)Mean | (AB.C) Mean
Echinochloa crasgalli -May t 000 1 000 1 000 0.00
Festuca arundinaces T1-May : 0.00 : 0.00 : 3.00 1.00
Bromus tectorum 2-May | 000 L 000 ) 000 0.00
Xanthim stromarivm AMay | 000 1 000 1 000 0.00
Helismhns annuus 20-May B0 ¢ 006 ¢ 080 4.06
Epilolstum sp. AMay | 000 3 000 1 0.0 5.00
Runusx crispus May | 000 ] 000 | 000 8.00
Lotus corniculatus Z-May I 000 I 000 & 000 0.00
Solidago occidentalis® Zi-May ¢« D00 1 000 53 .50 2.5
Lactuca scrriola -May 000 | 000 | 050 0.17
Typha angustifolia 2t-May ;| 000 |} 000 | 000 0.00
Typha atifolia 21-May | 1050 1 350 ! 4.00 6.00
Phalasis arundinacea W-May + 100 1 0% ¢ 30 483
Equisetum arvense 2-May | 000 ; 000 | 000 0.00
Phiagmibes communis May | 000 ! 300 ) 000 1.00
Scirpus validus May 1050 L 000 | 000 0.17
Carex sp. ZbMay 1 000 ¢ 000 1 300 166
Funcus sp. IIMay § 000 | 000 | 000 0,00
Equisctum lacvigaturn AMay | 000 ) 000 | 300 100
Salix exigua 26-May 1 1550 P 900 ! 1800 14.17
Salix amygdaloides* UMay 1+ 000 « 30 1 17.00 667
Populus balsamifera UMay | 300 1 000 | 780 3.50
Echinochica crusgalli 25ul | 000 3 000 ) 000 0.00
Festuca arundinacea -l 630 1 000 1 030 0.13
Bromus tectoram Wdul 1 600 1 030 4 0.00 017
Xanthim strumarium 5Jd ;000 1 350 | 1300 .50
Helianthus annuus Bt ] 00e § o000 ) o0 0.00
Epilobium sp. 25l 1000 1 030 1 000 0.17
Buymex Crispus Wl 10 006 1 0350 1 600 0.17
Lotus corniculatus 280 4 000 | 030 | 000 0.17
Solidago occidentalis® 25l } 000 ) om0 ) 750 2.50
Lactuca serriola 2ul 1000 4 000 ) 000 0.00
Typha angustifolia Wil 0 08 ¢ 000 1 000 0.17
Typha latifolia p% 38 RN ¥ SV, SR ¥ 1% 0.00
Phalaris arundinacea 2s-ul P 4200 1 1830 ! 2000 25.83
Equisctum arvense 25-Jul 11230 1 1530 ! 1650 14,83
Phragmites comununis idul 0 0O v B0 4 360 1.00
Scirpus validus 28Jul | 000 ) 0% | 300 1.17
Carex sp. ‘25l ) 000 ! 0s0 ) 000 0.1?
Tuncus sp. 15-Jui § 0.00 : 0.50 ; 0.00 .17
Equiscium lacviganim 2%h 9 000 ¢ 000 1 300 1.60
Salix exigua Is-Jul 5 3700 | 1230 ) 1700 1217
Satix amygdaloides® Jut ] o200 ) o000 ! 1750 6.83
Populus balsamifera 255l 3 000 1 000 ! 000 0.00
Echinochloa crusgatii Z3p 1 050 0 030 i 000 0.33
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Table C.16 Mean Percent Canopy Cover on Wetland Transects at Skookum

Plant Species Date | (A)Mean I(B) Mean (A,B) Mean
Sporobolis cryptandrus 16-May 1 000 1 000 -0
Bromus tectorum 16-May | 050 | 000 0.25
Bidens cernua 16-May | 000 I 000 0
Solidago occidentalis* 16-May ! 050 | 000 0.25
Galium spp. 16-May 1+ 750 . 000 3.75
Rumex crispus 16May | 000 , 000 0
Dipsacus sylvestris 16-May | 050 | 000 0.25
Polygonum lapathifolium 16-May : 0.00 : 0.00 0
Solidago canadensis 16May + 000 1 2450 12.25
Scirpus validus 16May | 600 | 23.00 14.5
Typha latifolia 16-May | 350 | 0.0 1.75
Phalaris arundinacea 16-May : 0.50 : 0.00 0.25
Equisetum laevigatum 16May 1 100 1 050 0.75
Typha angustifolia 16May ; 000 | 3.50 1.75
Phragmites communis 16-May | 000 | 1250 6.25
Carex vesicaria 16-May ! 000 ! 350 175
Amorpha fruticosa 16-May 1 1100 1 13.50 12.25
Salix exigua 16May ; 1350 | 1850 16
Rubus discolor 16-May | 1250 ! 000 6.25
Alnus rhomhifolia 16May ! 050 ! 000 0.25
Sporobolis cryptandrus 27.Jul 1+ 000 +  0.00 0
Bromus tectorum 27-Jul ;000 , 000 0
Bidens cernua 27Jul |} 350 | 000 1.75
Solidago occidentalis* 27-Jul : 6.00 : 0.00 3
Galium spp. 27-Jul + 000 1 000 0
Rumex crispus 27-Jui 3 100 |, 0.00 0.5
Dipsacus sylvestris 27-Jul 000 ) 000 0
Polygonum lapathifolium 27-Jul : 7.50 : 0.00 3.75
Solidago canadensis 27-Tul 0 000 ) 1550 1.75
Scirpus validus 27-7ul , 800 | 4400 2%
Typha latifolia 27, 100 ! 0.00 0.5
Phalaris arundinacea 27-ul 1 800 ! 000 4
Equisetum laevigatum 27-jl 1 600 1 050 325
Typha angustifolia 27-Jul |, 000 | 0.50 0.25
Phragmites communis 27-Jul | 000 ! 1700 8.5
Carex vesicaria 27-ul 1000 ! 050 0.25
Amorpha fruticosa 27-lul 1 1350 1 27.50 20.5
Salix exigua 27-Jul 1200 | 21.00 16.5
Rubus discolor -l ] 300 | 0.00 1.5
Alnus rhombifolia 27-jul 1750 1 0.00 3.75
Sporcbolis cryptandrus 27-%¢p 1+ 050 1 050 0.5
Bromus tectorum 27-S¢p : 0.00 : 0.00 0
Bidens cernua 27Sep ; 300 | 000 L5
Solidagp occidentalis* 27-Sp ! 750 ! 0.00 3.75
Galium spp. 27-S¢p 1 000 1 000 0
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Rumex crispus
Dipsacus sylvestris
Polygonum lapathifolinm
Solidago canadensis
Scirpus validus
Typha latifolia
Phalaris arundinacea
Equisetum laevigatum
Typha angustifolia
Phragmites communis
Carex vesicaria
Amorpha fruticosa
Salix exigua

Rubus discolor

Alnus rhombifolia

27-Sep
27-Sep
27-Sep
27-Sep
27-Sep
27-Sep
27-8¢p
27-Sep
27-Sep
27-Sep
27-Sep
27-Sep
27-5ep
27-Sep
27-Sep
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0.50
0.00
7.50
0.00
20.00
3.00
20.00
10.50
0.00
0.00
0.00
18.50
15.00
12.5¢
12.50
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0.00
0,00
0.00
10.50
35.00
0.00
0.00
1.00
0.50
12.50
0.00
15.00
24.50
0.00
0.00

0.25

375

5.25
275
1.5
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0.25
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16.75
19.75
625
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Table .17 Mean Percent Canopy Cover on Wetland Transects at Tucannon

Plant Species Date ! {A)Mean 1 (ByMean ! () Mean § (A B O Mean
Echinochloa crusgalli 19May + 000 1 000 1 D00 0.00
Polygonum sp. 19May | 000 | 000 | 050 0.17
Cirsium arvense 19-May | 000 | 000 | 050 0.17
Impatiens poli-tangere B-May | 000 ! 000 ! 050 0.17
Typha latifolia WMay 0 1200 ¢ 2600 5 1300 17.00
Phalaris arundinacea 19-May 1 S000 | 6350 ) 7150 6457
Salix amygdaloides® 19May ; 030 | o0 ! 000 0.17
Salix exigua 19May | 300 1 750 f 300 4.50
Echinochioa crusgalli 3Jul 1 D00 1 GO0 1 000 0.00
Potygonum sp. 23-Jul | 000 | 000 | o000 0.00
Cirsium arvense 23§ 000 b 000 ) 000 0.00
Impatiens noli-tangere B-Jul 000 1 000 ) 050 0.17
Typha latifolia T3l 1 10A0 1 4300 ¢ 13.50 22.3%
Phalaris arundinacea del ) M0 | & 1 8% 1250
Salix amygdaloides* Bt ;000 [ 000 ! 090 0.00
Salix exigua 2-Ju 1250 1 730 1 1100 10,33
Echinochloa crosgalli 2%8ep 1 050 ¢ 000 1 000 017
Polygonum sp. 298 § 000 | 000 | 000 0.00
Cirsium arvense 29-Sep | 000 | o000 ! 000 0.00
Impatiens noli-tangere 219-8ep ‘I 0.00 : 0.00 : 0.50 0.17
Typha latfolia 29-8¢p 1+ 650 v 3100 v 1800 18.50
Phalaris arundinacea 29-Sep | 7550 | 6830 | 69.00 7100
Salix amygdaloides® 2-8ep | 0080 | 000 ) 000 4.00
Salix exigua WSep 1 780 ¢ s ) 1L00 2.67
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