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1. Introduction

Funding during 2009-2010 from the National Wildlife Federation supported the initial research
by Texas Conservation Science (TCS), in order to quantify environmental flow requirements of
riparian forests and other floodplain habitats in east Texas. The current study is part of a Texas
Irstream Flow Program (TIFP) project. TIFP is a cooperative effort of TPWD, TWDB, and the
Texas Commission on Environmental Quality. The TCS study is now expanded to evaluate flow
regimes that sustain riparian habitats in the middle and lower reaches of the Guadalupe, Brazos,
and Trinity River basins. With two additional sites on the middle Trinity River being established
in 2016, the TCS project currently includes 11 long-term riparian research stations mostly on
private ranches and farms. With separate agency and private funding through the Caddo Lake
Institute, three additional riparian research stations are operated by TCS and its partner
organizations on Big Cypress Bayou. In this manner, a total of 14 stations within four Texas
river basins currently utilize comparable methods for quantifying flows needed to sustain

riparian habitats.

In terms of both area and population, the Texas Gulf Coastal Plain is by far the most important
region of Texas (Hudson and Heitmuller 2008). Increased understanding through research is
needed to assess potential impacts to water and other resources. To assist this effort, this
following study includes four riparian research sites, which address riparian productivity along
the lower and middle reaches of Guadalupe and Brazos Rivers (G&BR). Three of the sites are
located near TPWD instream flow study (IFS) sites on the lower Guadalupe River; Victoria,
Nursery, and Gonzales. The fourth site is located on the middle Brazos River near IFS-site 12080
(Hearne). In addition to establishing and inventorying riparian forest transects within long-term
study sites, the assessment includes inundation analyses of riparian areas along 30-mile reaches

that include both an IFS site and its corresponding riparian study site.

The Guadalupe and Brazos River riparian research seeks to improve our understanding and
stewardship of the spatiotemporal complexity of floodplain habitats and their connections. King

et al. (2009) identified the integration of different disciplines as the critical need in the
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restoration and conservation of floodplain habitats. In response, the LBR project integrates

different approaches, including hydrology, remote sensing, and quantitative plant ecology.

The next section presents peer-reviewed research on the ecology, flow requirements, and
ecosystem processes of riparian habitats, which comprise the focus of this study. Riparian forests
are emphasized, due to both their functional importance and their sensitivity to flow alterations.
Subsequent sections address methods, results, discussion, and conclusions. Data are presented as.

figures and tables in the Appendix following Section 7 (Citations).

2. Background

This report includes riparian studies on both the Brazos and Guadalupe Rivers. The Brazos River
is extrabasinal and, except for the Rio Grande River, the longest river in Texas. On the other
hand, the Guadalupe River is a basin-fringe river originating from springs on the Edwards
Plateau. Hudson and Heitmuller (2008) demonstrate how these basic geomorphic differences
result in the Guadalupe River having bankfull flow, peak flood intensity (peak flow
flood/bankfull flow), and valley width 0.10, 36.57, and 0.44 times, respectively, compared to
those same measures for the Brazos River, In other words, the Guadalupe River is naturally a

much smaller, steeper gradient, and flashier river, compared to the Brazos River.

2. 1 Riparian Habitats

Riparian areas as non-equilibrium ecosystems forming landscape-scale networks of floodplains
extending into the stream channels (Nilsson and Svedmark 2002). Riparian systems are defined
according to: (1) flow regime: regulates plant productivity and ecological function, (2) riparian
corridor: material transport, and (3) transition zone: species-rich link between land and water
processes (Nilsson and Svedmark 2002). Due to their important ecosystem functions, adverse on-
site impacts to riparian habitats and connectivity are serious threats to downstream resources,
including aquatic and terrestrial habitats, and the quantity and quality of stream flow (King et al.
2009).
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Nearest the river are early successional species, such as black willow, boxelder, and eastern
cottonwood, which first establish on recent deposits of alluvial sediments. On the floodplain
away from the river channel, late successional riparian species mix with upland species.
Sediment deposition during substantial floods raises the elevation of the near-channel floodplain
and natural levees, so that the meander belt, which supports early successional species, lies

abcve the more distant floodplain and backwater areas.

Morton and Donaldson (1977) characterize the Guadalupe River as a meandering channel with
many point bars in an alluvial floodplain. Their subsequent paper (Morton and Donaldson 1978)
describes in detail how the river becomes less active downstream, even as flows increase.
Compared to Gonzales, the lower Guadalupe River near Nursery and Victoria has fewer

meanders, a lower width: depth ratio, decreased channel gradient, and finer bed material.

Though floods are more intense on the Guadalupe River, as described above, the redistribution of
sediments and fluvial surfaces is far more significant during floods on the extrabasinal Brazos
River, due to much greater discharge and sediment load (Hudson and Heitmuller 2008). In this
way, riparian forests along the Brazos River are generally more diverse in terms of species and
age classes, relative to these forests on Guadalupe River that are normally more mature stands

dominated by fewer species.

However, on both the Brazos and Guadalupe Rivers, the oldest riparian forests outside the active
meander belt near the river channel often do not support the largest stands along the river.
Working on the Sacramento River in California, Stella et al. (2012) describe how riparian forests
coevolve with the active floodplains of large meandering rivers. In their study, 50-year old
riparian stands near the channel and its active meanders produced the largest trees and highest
biomass, with these structural measures on the decline in more mature stands farther for the
channel. By this means, Stella et al. {2012) demonstrate that uneven-aged riparian forest of
intermediate age, which are adapted to surface disturbance within active near-channel

floodplains, sustain highest productivity.
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Floodplains with naturally variable flow regimes contain diverse habitats, including swamp and
riparien forests, shrub and herbaceous wetlands, and both lentic and lotic aquatic habitats. Most
important to the sustainability of essential ecosystem processes within floodplains is connectivity
among these different habitat patches via water level fluctuations (Thoms et al. 2005, Junk et al.
1989). Within river-floodplain landscapes, habitats are differentiated by their dominant plant
species and their range of environmental variability, which is primarily caused by

spatiotemporally variable flows and geomorphic disturbance during large floods.

Floodplain habitats with different surface elevations vary in terms of dominant species due to
dissimilar tolerances among species to elevation-specific regimes of inundation and soil
saturation.-An elevation change of only a few centimeters may cause habitat boundaries to move,
When researching connections between tree growth and inundation, Smith et al. (2013) showed
that river flow and related soil moisture variables impacted tree growth more than climate. How
forest productivity responds to variable flows is further complicated due to competitive
interactions among species. For example, a higher frequency of floods may either directly
increase riparian forest growth rates or indirectly do so by impeding less flood-adapted
competitors. In addition to variable flows, riparian forest composition depends upon the location

within the floodpldin mosaic of geomorphology, soils, and available plant species.

In this way, high species diversity results from a changeable inundation regime interacting with
the geomorphologic patchwork of microtopography and soil types within floodplains (Junk et al.
1989). Unlike upland forests that are often dominated by one or two tree species, relatively
undisturbed riparian forests exhibit a high diversity of tree species, primarily due to
envirohmental variability (McKnight et al. 1981). In fact, the interplay among hydrology,
geomorphology, and species causes riparian biodiversity to be usually double that of nearby

uplard forests (Gosselink et al. 1981).

2.2 Riparian Forest Hydrology

Defined for a particular site or stream reach, the “hydroperiod” is the spatiotemporal

combination of frequency. timing, duration, and depth of inundation. Due to the evolutionary

|




Page 5

matching of species distributions and hydrologic cycles, the hydroperiod dictates species
composition of both plants and animals in riparian forests (Bedinger 1981, King and Allen

1996). The most important influence of the hydroperiod on species composition in east Texas is
flood duration (Dewey et al. 2006). Because it exerts a disproportionate influence on seedling
establishment and the early stages of succession, the spring hydroperiod mostly controls the
competitive sorting of species during annual tree recruitment. However, the long-term survival of
riparian species and, thus, species dominance within mature riparian forests depends upon the

annual hydroperiod (Townsend 2001).

2.2.1 Overbank Events

Annual or nearly annual flooding is a distinguishing feature of riparian forests. In the midwestern
United States, most rivers and streams with relatively natural hydrology equal or exceed bank-
full two out of three years (Leopold et al. 1964, Mitsch and Rust 1984). Throughout the
Mississippi/Red River region, most riparian forests on relatively unregulated rivers flood about
once per year for about 40 days on the average (Gosselink et al. 1981). In one of the most
intensive studies of a natural flood regime in the southeastern U.S., the Ogeechee River in

Georgia flooded greater than 50 percent of the natural floodplain for a minimum of least 30 days
annually (Benke et al. 2000).

The existence of riparian forests depends upon flooding rivers. On the Cache River in Arkansas,
intensive hydrologic studies show that more than 90 percent of the annual water budget for
riparian forests consists of river inflows and outflows (Walton et al. 1996). These and other
studies show that water sources other than stream flow, such as groundwater, precipitation, and

evapotranspiration, are insignificant components of the riparian-forest water budget.

As floodplains become larger, floods tend to be less frequent, but increase in duration and
seasonal predictability (Junk et al. 1989). Overbank flows perform many important ecosystem
and societal functions, such as reducing storm damage, recharging alluvial aquifers, enhancing
biological productivity, sequestering carbon, and redistributing nutrients, sediments, and organic

matter (Hunter et al. 2008, Opperman et al. 2010). Annual flooding maximizes ecosystem and
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economic benefits, including biological production, plant and wildlife diversity, better water
quality, and organic matter export (Gosselink et al. 1981, Hunter et al. 2008, Opperman et al.
2010).

2.2.2 Biological Requirements for Overbank Flows

Two major flood-related reasons for environmental and habitat complexity on both the Brazos
and Guadalupe Rivers are new channel belts and new oxbow lakes, both created by bank erosion
during overbank floods (Hudson and Heitmuller 2008). While researching active river meanders
in south-central Texas, Tinkler (1971) ascertained that only large floods with a recurrence of ten
years or more created channel meanders. This research found smaller bank-full floods
(recurrence interval of one to two years) to be ineffective in generating channel meanders and

thereby increasing riparian habitat diversity.

Overbank flows are essential to the conservation of riparian forests. Floods distribute seeds and
vegetative propagules to revitalize plant communities across the floodplain (Bendix and Hupp
2000). Seed germination and seedling establishment by many riparian plant species depend upon
large floods that create new seedbeds by removing vegetation and exposing bare soil. Tree
species differ in the timing of seed dispersal and germination, so that the timing and severity of
floocs rearrange the patchwork of different ages and species compositions that constitute riparian

forests and other habitats (Hughes and Rood 2003).

Flow prescriptions to conserve riparian forest regeneration include: (1) scheduling inundation to
coincide with the phenology (seed dispersal and germination) of target tree species, (2) varying
the interannual timing of floods to increase plant diversity, (3) reducing the rate of flood-water
recession to maintain soil moisture for seedling germination and establishment, and (4)
promoting channel movement and new sedimentation sites to create regeneration sites (Hughes
and Rood 2003, Rood et al. 2005). Hughes and Rood (2003) demonstrate why the stream stage
elevation should not drop faster than the average rate of seedling root growth, which they found

to be less than one inch or 2.5 em per day for eastern cottonwood in western North America.
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Overbank flows are not only required to perpetuate and rejuvenate riparian vegetation, but also
must have sufficient frequency and duration to eliminate upland plant species. In fact, increased
mortality of upland species during extended flooding is singled out by Townsend (2001) as the.
most effective means of sustaining riparian species composition. To achieve the same mortality
of upland species, Gosselink et al. (1981) recommend the total duration of discontinuous
inundation should exceed that of continuous inundation. Most efficient in terms of dispatching
upland tree species and conserving bottomland hardwood species are early growing season
floods lasting two to four weeks. Figure 1 presents flood duration and frequency targets to

maintain each riparian habitat type in the study area.

2.3 Yariable Flows for Sustainability

When hydrology is relatively undisturbed, riparian forests are among the most productive
ecosystems, with primary production exceeding 1000 g/m*/y (Conner et al. 1990). Their high
species diversity and flow subsidies maintain high primary and secondary production (Bayley
1995). Riparian forest productivity peaks with annual floods in winter and early spring (Conner
etal 1990). However, as discussed above, floods later in the growing season have the added
benefit of excluding competition from invading upland species, which further boosts the

productivity of riparian hardwood forests over the long term.

Though current-year flooding affects growth, stored energy resulting from flooding during the
prior growing season is vital, since stem growth occurs early in the growing season. In this way,
the link between annual tree productivity and flood duration is statistically sighificant only when

examined over a combined two-year period (Anderson and Mitsch 2008).

Flow variability differs between the Brazos and Guadalupe Rivers in their middle and lower
reaches. As discussed in the other TCS riparian reports for the middle and lower Brazos River
(Hayes 2016a and 2016b), flow regulation decreases with distance below Waco, due to the
absence of additional in-channel reservoirs. Thus, flow variability is progressively restored to a

relatively natural regime on the middle and lower Brazos River:
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In conirast, reservoir operation maintains reduced flow variability on the Guadalupe River from
New Braunfels to below Victoria. Though there are seven in-channel reservoirs on the
Guadalupe River, Canyon Lake'is the only deep storage reservoir, but is responsible for-a 50%
reduction in small (recurrences of at least two years) and large (recurrences of at least ten years)
floods, since its completion in 1964 (Perkin and Bonner 2011). After 1964, mean annual flow for
the Guadalupe River increased from 1,697.9 to 2,259.2 cfs at Victoria. However, the annual
frequency of small (4,236.0 cfs) and large (33,499.7 cfs) floods declined from 0.84 and 0.42 and
from 0.56 to 0.42, respectively, at New Braunfels and Victoria after 1964 (Perkin and Bonner
2011).

2.3.1 Ecosystem Services

An important function of naturally variable flows is hydrochory, the seasonal distribution of
seeds and plants by water. By distributing plant propagules more effectively according to the
flow regime, hydrochory augments the range and genetic diversity of riparian forest species
(Nilsson et al, 2010). The resulting increase in riparian biodiversity aids adaptation to floodplain

disturbance and maintains productivity.

Variable flows also add important functionality to river systems. Local and downstream water
quality in a river is affected by the condition of its connected riparian forests. When connected to
naturally fluctuating river flows, riparian forests sustain enhanced capacities for the removal of.
nitrogen {N) and phosphorus (P) from floodwaters (Ardon et al. 2010). Due to longer residence
times to absorb large nutrient pulses during storms, broad active floodplains, such as along the

Brazos River, are important to reverse pollutant loading.

In addition to the rate of rise and fall, the timing of overbank flows relative to rising temperatures
influences biological functions (Bayley 1995). Since most floods in Texas occur in winter or
spring, the post-flood availability of carbon and nutrients often coincides with warm spring

temperatures, which enhances the fertility of downstream river reaches and estuaries.
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2.3.2 Habitat Productivity

High riparian productivity is sustained by high and overbank flows, which flush accumulated
detritus and metabolic waste products, and increase annual rates of litterfall, nutrient turnover,
and decomposition (Conner et al. 1990, Hunter et al. (2008). The temporal distribution of
overbank flows determines not only habitat types, but also regulates biogeochemical processes in
bottomland soils, such as decomposition, sedimentation, and N cycling (Hunter et al. 2008).
Nutrient processing is augmented by flood pulsing that causes successive oxic and anoxic soil

conditions within floodplain riparian forests.

The potential role of riparian forest biomass in mitigating climate change is substantial. Elevated
primary productivity due to overbank flows allows riparian forests and wetlands to achieve the
highest biomass per area of any temperate ecosystem (Gosselink et al. 1981), Research in
northeast Louisiana found the range of carbon storage in riparian forests to be 90-124 Mg C/ha

(Hunter et al. 2008).
2.3.3 Fish and Wildlife Stewardship

Fer fish and other biota, the primary function of the main river channel is access to adjacent
floadplain resources, not production. Access to floodplains during-overbank flows is critical,
since almost all animal biomass within riverine systems is produced within floodplains, not river
channels (Junk et al. 1989). For instance, even for smaller streams, 67-95 percent of invertebrate
production takes place in the floodplain, not the stream channel (Smock et al. 1992).
Consequently, many researchers find that bird, mammal, and fish populations decline in riparian

ecosystems, when flood frequency decreases (Gosselink et al. 1981).

When the area of accessible floodplain expands, fish production increases (Junk et al. 1989). For
instance, fish spawning is often coordinated with rising floodwater, with spring spawners
targeting the seasonal coincidence of rising floodwaters and warmer temperature. Similar to the
effect on tree recruitment, good fish recruitment depends on the gradual retreat of flood waters

during the warm growing season (Junk et al. 1989). A slow drop in water levels also allows
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invertebrate prey populations, which increase due to coincidental nutrient runoff, to reach higher

densities.

3. Methods

Figure 2 presents the locations of the two study sites for quantitative plant inventories at Wallis
and San Felipe. The associated TPWD Instream Flow Study ([FS) reaches and inundation Study
Areas are also depicted for orientation. Figures 3.1-3.2 present the study site vicinities. Including
transect locations and site boundaries, Figures 4.1-4.3 provide transect locations and other details

within each study site.

3.1 Forest Ecology

Within the LBR study reaches, the floodplain is mostly 5-10 km wide (Heitmuller 2014). Largely
due to agricultural land uses, remnant riparian forests along the lower Brazos River mostly
occupy the active meander belt, which generally extends no more than a few hundred meters
both sides of the river centerline. The forests are relatively protected from human disturbance
within the meander belt, which is unsuitable for agriculture by being too wet and prone to
frequent fluvial disturbance. These are the riparian forests that are quantitatively sampled as

described below.
3.1.1 Field Methods

The following vegetation measurements are taken along the 50-m transects. The tape measure is
extended 50 m into the riparian forest from the mean high water mark (MHWM} in the direction
determined to be perpendicular to the river channel. In the field, the MHWM is delineated as the
lowest streamside extent of permanent woody vegetation. The tape 1s kept tight, straight, and
level. Where the undisturbed riparian area extends further into the floodplain, transects may be

stacked, so that the length of selected transects is extended in 50-m increments.

Herb-Seedling Layer- Point-Transect Method:
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The herb-seedling layer (woody seedlings less than diameter-at-breast-height (DBH, 1.37 m) and

herbs) is quantified using the point intercept method. Along the central 50-m transect in each 50

m X 10 m macroplot, canopy interception is measured at S1 points (0-50 m). All contacts

between live plants (leaves, stems, etc.) and the tip of a narrow (1/8-inch diameter) vertical pin
passed into vegetation are tallied. However, at each point the uppermost hit is tallied separately
from further hits along the vertical projection until the ground is hit. Multiple vertical contacts
with the same plant and species at a given point are recorded. The summed number of hits are
used to estimate plant cover, leaf area, and relative importance for each species. The pin is kept
as nearly vertical and on point as possible. A plumb bob is used to establish the vertical reference
point (colored nail head, etc.) on ground for each point. The pin is kept vertical as it descends to

this reference point.

In addition to canopy cover of leaves and stems, ground cover is recorded at each point

according to the:following categories:

BM Bare mineral soil

BR Bare rock

FF Forest flocr {organic litter laver)

MB  [Moss on bare mineral soit

MR Moss on rocks

MW  |Moss on dead decaying fallen wood

NV Other notable non-vegetation feature (identify)
VW  |Other vegetated wetland {(sedges, etc.)

RT Root tip-ups

S Snag

SWL |Semi-wet depressions (sparsely vegetated)
B Living tree or shrub bole

WL | Wet depressions (non-vegetated, gray/gley litter)
WD-C [Woody debris, coarse (> 20 ¢cm dia.)

WI-F |Woody debris, fine (0.5 < 10 e dia.).
WD-M [Woody debris, medium (10 < 20 cm dia.)

Shrub-Sapling Layer- Line-Intercept Method:

The shrub layer is defined as woody species 0.1-4.9 cm DBH, including tree and shrub specjes.
For multi-stemmed woody species, the DBH of all stems must be < 5.0 cm to be included in this

layer
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1. Except where the transect is an extension of an existing transect, a tape is used to
measure 50 m into the riparian forest from the MHWM. The bearing of forest transects is
perpendicular to the river channel The tape is kept tight, straight, and level to the ground

surface.

2. The total intercept length for each species is determined within each 5-m increment.
Intercept length is that portion of the transect length intercepted by the plant, as measured
by a vertical projection of its circumscribed canopy that overlaps the line.

3. For each species, total intercept length to the nearest ¢cm is recorded.

Tree Layer: Macroplot Method:

Snags and live trees DBH: The tree layer consists of all live and dead woody species with a DBH

greater or equal to () 5.0 cm. Throughout each 50 m X 10 m macroplot, the following
measurements are recorded for all snags (standing dead trees with an angle greater than 45°to the
horizontal) and live trees > 5.0 cm DBH. The species name, DBH, and position of each tree is
recorded along the central 50-m transect, as well as the perpendicular distance from the transect
position to the tree. Also recorded is if the tree stem is left or right of the center transect, when
facing the 50-m end of the transect. These data allow one to relocate each tree and if necessary
construct a tree map for each macroplot. The data also allow the basal area, fréquency, and
density of tree species to be calculated on a per hectare basis, as described in Section 3.1.2.

Ir; the USA, DBH is defined as the average stem diameter, outside bark, at 1.37 m (4.5") above
the ground on the uphill side of the tree, disregarding any bark-litter mound at the base of tree.

For consistent measurement, the steel diameter tape must be level and pulled taut, while avoiding.

bumps, stubs, and other outer bark and bole irregularities. For multi-stemmed woody species,
trees are defined as having a least one stem > 5.0 cm DBH, in order to be included in this layer.
More than one DBH may be recorded for each multi-stemmed tree. Only stems > 5.0 cm DBH

are recorded.
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The following procedure for measuring DBH of irregular trees is modified according to Avery
and Burkhart (2001). When swellings, deformities, or branches occur at 1.37 m above the
ground, DBH is taken above an irregularity where normal stem shape ceases to be affected. If a
trunk forks immediately above DBH height, measure DBH immediately below swelling caused
by fork. For forks below true DBH, each stem is normally measured at DBH above fork if DBH
> 5 cm. The exception is when normal DBH height is too close to fork so that it is influenced by
swelling associeted with the fork, in which case the DBH is measured immediately above such

swelling. For swell-butted stems, DBH is measured above swell if swell is at normal DBH

height.

Forest Canopy Cover: Spherical Densimeter Method: The instrument is held level, 12”7 — 18" in

front of body and at elbow height, 50 that operator’s head is just outside of grid area. The
operator assumes four equally spaced dots in each square of the densimeter grid, and
systematically meastres canopy cover based on the number of dots that intercept the overhead
canopy. In this manner, with the operator sequentially facing North, East, South, and West, four
sets of readings of the entire densimeter grid are recorded at the 15-m and 35-m points along the
transect. The average value is calculated for the four sets of canopy hits at each point, then

multiplied by 1.04 to estimate percent of forest canopy cover at each point.

3.1.2 Data Analysis

All field data were analyzed in Microsoft Excel using standatd ecological calculations. This
information was then summarized to determine the most important species for each vegetation
layer, transect ard site. Percent cover, frequency and density were calculated where applicable,
and then used to attain percent relative values for each species in comparison to the other species
present within each transect and site. These percent relative values were ultimately used to find

the percent relative importance of each herbaceous, shrub, and tree species within each transect

and site.

Herb Layer:
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The point-intercept method was used to collect cover data for herbs and woody seedlings, in
order to calculate percent cover and percent frequency for each species. Percent cover was-
calculated based on the total number of hits tallied for each species, divided by the total number
of intercept points per transect (51). Percent frequency for a species or ground-cover attribute is

determined by dividing the number of points where it occurs by the total number of points (51).

The total cover of vegetation or ground attributes for a given transect is determined by adding the
cover percentages for all plant species or ground attributes, respectively. Total cover values for a
site are determined by similarly adding transect totals and dividing by the total number of

transects. These transect and site totals for percent cover may exceed 100 percent if multiple hits

(overlapping canopies) are recorded at each point.

Percent relative cover by species or ground-cover attribute, is calculated by dividing the percent
cover for each species or ground-cover attribute by the total cover for all species or ground-cover
attributes, respectively. Similarly, percent relative frequency for a species or an attribute is
provided by dividing the percent frequency for a given transect by the transect total for all
species or attributes. For the herb layer, percent relative importance for each species or attribute

is the sum of its percent relative cover and percent relative frequency divided by two.

Shrub Layer

Data were collected from the shrub layer using the line-intercept method. Within each 5-m
increment, percent cover was calculated by dividing the total intercept length of each species by
500 em. Percent frequency was calculated for each species based on how many of the 5-m
segments contained that species, out of the ten total segments. Total percent cover and frequency
values for each species were determined for each transect. Averages were then calculated for
each species across all eight transects. Percent relative cover and percent relative frequency were
then calculated for each species within each transect. These values are determined by dividing

the percent cover or frequency of that species by the total percent cover/frequency of all species
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in that transect. Percent relative importance was then calculated by averaging percent relative

cover and percent relative frequency.

ITree Layer:

Tree field data were summarized in Microsoft Excel for each 50-m transect. DBH measurements,
taken in the field for each individual tree located in the 50 m X 10 m transect, were used in
calculating basal area in square meters per hectare (m*/ha). These calculations were performed
separately for snags and live trees. Frequency of distribution was also determined for individual
species present on each transect. This was done by evaluating distance from the 0-m pin and
plotting presence or absence in each 5-m segment of the 50-m transect, resulting in possible
frequencies of 0-100% with 10% intervals. Frequency was also calculated in the same manner
for all snags. Next, density was calculated for each transect. This was done by dividing the total
number trees for a given species, by the area (500 m?) of the plot, then converting the density to

the number of trses per species per hectare. This was done for both snags and live trees.

Percent relative values for basal area, frequency, and density were then calculated for each
species within each transect, in the same manner as described above for the shrub layer. Percent
relative importance was then calculated for each species by averaging its three percent relative

values.

Farest Canopy Cover:
Field calculations for the spherical densimeter method are described above. Average percent

canopy cover values for each transect and site are subsequently tabulated.

3.2 Inundation An_alvsis

The methodology is empirical, in order to directly measure habitat inundation. Transitions
among riparian habitats and from wetland to non-wetland floodplain communities can occur with
a change in elevation of only a few centimeters (Alldredge and Moore 2012). Therefore, the

following empirical approach may more accurately delineate wetted surfaces within the
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geomorphic complexity of riparian areas. In this way, the wetted surface created by a given river

stage provides a direct estimate of the affected elevations and habitat areas within riparian areas.

3.2.1 Flow Event Selection

Historical USGS daily stream flow records (1982-present) were analyzed to select flow-event
dates for wetted-surface classification of Landsat data. Table 2 lists the USGS stream gages and
respective periods of record, which are applicable for each of the riparian study sites. As
necessary, event travel times were calculated based on stream miles between gage and study site,
and comparison of stream flows recorded for successive USGS gages, in order to determine the

actual event date at a given study site.

To avoid imagery obscured by canopy cover, only flow events during the leaf-off period between
mid-December and mid-March were considered for wetted-surface analysis. To avoid error due
to previous inundation lingering on the floodplain, none of the selected event days had higher
flows in the preceding three days. In this manner, the selected days were limited to rising or
stable flows. No dates were selected during a period of declining flows. Primarily due to issues
with gaps within Landsat scenes and cloud cover, less than 0.5 percent of examined dates had

usable Landsat data.
3.2.2 Wetted-Surface Classification

ENVT (Harris Geospatial Solutions software) and Environmental Systems Research Institute
(ESRI) ArcGIS software are used to map wetted-surface based on cach suitable Landsat
thematic-mapper (TM) scene. TM is a sensor on Landsat satellite. Density slice (also called
“level slice”), one type of single band image classification method, is used to conduct the wetted-
surface classification. This method is especially helpful, since the wetted-surface has a unique
digital number (DN) value. The unique DN value is assigned to some gray level (density) and all
other DN are assigned another level. The above procedure develops a simple map of the
distribution of wetted-surface and all the other surface features. ENVI and ESRI ArcGIS

software packages are used to yield wetted-surface maps based on each suitable Landsat TM
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scene. Wetted-surface classification follows the same step-wise me'thod_ol\ogy, as described

below.

Wetied-Surface Mapping:

b2

%]

Download the acquired Landsat TM scenes for specified dates. Load the band 5 image in

TIFF format.

Mask the study reaches. The mask is created from a 51X5-mile buffer of the study-
reaches and saved as a shapefile via ESRI ArcGIS.

The Landsat TM images covering the study reaches are classified into two thematic
classes using the ENVI color slicing process. The minimum threshold is two. The
original maximum threshold is 27 The maximum threshold varies from 27 to 67,

Increase the maximum threshold until the wetted-surface class is clearly separated from

non-wetted-surface class. Convert the two-class thematic image into shapefile format via

ESRI ArcGIS.

4. Two thematic classes are then assigned to either wetted-surface class or non-wetted-
surface class by visual interpretation using the raw image in bands 4, 3, and 2.

5. The resulting two-class image is re-coded using ESRI ArcGIS Raster Editor tool. The
ESRI ArcGIS Eliminate tool is then run on the two-class image. The ESRI ArcGIS
Eliminate tool is used to remove all groups of pixels less than one hectare in area, those
areas smaller than one hectare are assigned the value of nearby larger class. i

Quality Control:

1. Create a set of random points within the thematic classified area and assign the two-class
code to each individual point via visual interpretation for referencing.

2

ESRI ArcGIS Spatial Selection is run on the random points using the wetted-surface and
non-wetted-surface polygons separately. Assign the class information to the set of

random points above.

The accuracy estimate is the ratio between the number of error wetted-surface (non-wetted-

surface) points and the actual wetted-surface (non-wetted-surface) points.
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3.3 Geographical Information System

ArcGIS ArcMap 10 was used to calculate inundation acreages for each TPWD Texas Ecological
System (TES) type (Elliott, L.F., et al. 2014, Elliot, L.F. 2009) within the specified study reaches
by overlaying final wetted-surface shape files maps based on suitable Landsat TM scenes. TES
types are also called habitat types in this study. In order to accurately gage inundation acreages

across several decades, channel meander was addressed in selected study areas.

The first step was to acquire suitable TPWD TES shapefiles for each study site

(https://tpwd.texas.gov/gis/data/downloads), prepare study-reach shapefiles, and acquire

previously prepared wetted-surface shapefiles for specified dates.

To compensate for channel meander, study-reach area shapefiles were created for each site with
gaps for meanders moving more than 50 m laterally over the approximately three-decade long
study period (Figure 2). To ensure channel position accuracy throughout the project, TWDB

river channel (http://www.twdb.texas.gov/mapping/gisdata.asp) position is updated and adhered

to the position indicated by TES “open water” data. Next, for meander channel position
comparison, first and last Landsat 'TM shapefiles showing inundation were overlaid. Next,
meanders were located where both a clear channel is outlined and there is a recognizable shift in
location of banks between the two dates. Meanders were numbered for identification and future
comparison to evaluate importance. Additionally, 1982 National High-Altitude Program
(NAHP), 1988 USGS National Aerial Photography Program (NAPP), 1996 Texas Orthoimagery
Program (TOP), and 2014 USDA National Agriculture Imagery Program (NAIP) color infrared
imagery was referenced to compare meanders throughout study period and further verify

movement.

Using the ArcGIS Measure tool, first and last Landsat TM inundation shapefiles were overlaid
and distances between well-defined banks of each meander were measured. For each meander
that moved 50 m or more, the following steps were used: Using the Split tool in ArcMap in

conjunction with the TWDB river shapefile, the length attribute (set to miles) was measured for
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identified meanders, and then the buffer tool was used to create polygon shapefiles which
identify channel positions for future reference. Using a study reach shapefile of 30x4 miles as a
template, the line construction tool was used to create parallel lines to exclude meanders from
study area. Constrain perpendicular to the channel was used when possible, as well as constrain
parallel to the first line placed. Due to channel meander, the increased study réach length was
tabulated and added to any channel segment in the exclusion area but not part of the meander

(coilateral). Meander length and collateral stream length were added to original 30-mile study

‘reach to determine the amount of increase for total strecam mile studj/ length. For adjacent sites

Navasota and Bryan, the overall increase was allotted 20% in the interfering direction and 80%

in-the opposite direction to avoid study reach overlap.

IFS center points were utilized'as study reach centers, first by splitting TWDB river channel line

-at center pomt location as basis for splitting a certain length. A modified study reach was then

created based on the new increased length to compensate for meander and collateral, using the
split tool on each half upstream (US) and downstream (DS) of the center point. Split tool was set
to'15 miles plus new increased length. US and DS lines were then combined after which the
buffer tool was used with distance set to 2 miles and “dissolve all” option selected to create new
study reach polygon. Next, additional buffers were also created with distances set to 0.5 and 1
mile to measure inundation distance incrementally from channel. Cut polygons tool was used on
new study réach polygons with lines from previous meander-based line construction step as
templates. Resuliing gaps were deleted from the study reach polygon and merged. Any rounded
ends were removed from study reach polygons by using similar method as in previous steps

while constraining parallel.

In order to measure area of inundation, first TES data was clipped into the study-reach area
polygon created in the previous step. If both Blackland Prairie and Central Texas Plains TES
data sets are required for the study area, merge tool was used to combine into one after clipping.
To tabulate acreages, an attribute field (double) in the TES attribute table named “area” was

created and set to calculate area in hectares.
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Using shapefiles created from incremental buffers (0-0.5 mile, 0.5-1 mile and 1-2 mile)
extencing from the river centerline located within the study reach, the Clip tool was used to

apply TES data to each incremental sub-reach.

The Intersect tool was used to choose a Landsat wetted-surface shapefile and the incremental
TES shapefiles as inputs, in order to determine which habitat types were located in the samé

position as the wetted-surface data for that increment.

For each incremental intersect, ArcMap’s Summary Statistics tool was used to quickly
summarize area data. Using Summary Statistics, the newly formed intersects’ Statistics field was
set to the previously created area attribute and the Case field to Common Name. Summary
results were opened and acreages transferred from ArcMap into an Excel spreadsheet. Summary
Statistics was also utilized when tabulating total habitat areas for study sites by using the

previously clipped TES data as input with no wetted-surface intersect.
4. Results

4.1 Riparian Forest

Table | provides an annotated list of 115 representative plant species collected at the four G&BR
study sites. The list includes scientific and common names, wetland indicator status, family,

environmental information, growth form, and relative abundance for each of the study sites.
4.1.1 Tree Layer
Habitat Overview

The G&BR riparian study provides a quantitative inventory of tree species occupying major
forest types. Riparian forests include forested wetlands (lower and upper swamps) at lower
elevations and riparian forests (seasonally and temporarily flooded forests) at higher elevations

(Figures 1.1 & 1.2). Lower swamps are often dominated by black willow (Salix nigra) and box
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elder, with bald cypress locally important on the Guadalupe River. At low surface elevations
primarily near the edge of the river and sometimes gither side of the first naturally deposited

levee, these forests flood for large portions of the growing season essentially every year.

Slightly higher elevations within the G&BR riparian corridors support upper. swamps, which are
sustained by intermittent floeding or soil saturation (typically over two months during the
growing season). In the study areas, these swamps usually occupy the frequently wetted area
between the first and second levees. Less commonly, upper swamps are found in low-elevation
swales and backwater areas often at some distance from the river channel. In fact, backwater
swamps within the active floodplain, which may be farther from the river and adjacent to
transitional upland slopes, may be inundated longer than all but the streamside lower swamps
following overbank flow events. Uppér swamps are typically inundated every year for two or
more months during the growing season. In addition to black willow and box elder, these upper
G&BR swamps may include slippery elm, green ash, eastern cottonwood, and roughleaf

dogwood as locally common species.

At still higher elevations, riparian forests include seasonally flooded and temporarily flooded
forests (Figure 1). The probability of seasonally flooded riparian forests being flooded in a given
year is 51-100 percent or at least once every 1-2 years (Huffman and Forsythe 1981). When the
natural hydrologic regime is relatively intact, these forests flood a total of 1-2 months (12.5-25
percent) during the growing season. Species composition of seasonally flooded forest is highly
variable within the G&BR study sites, with common species including slippery elm, eastern

cottonwood, pecan, cedar elm, roughleaf dogwood, and hackberry.

With an annual flood probability of 11-50 percent, temporarily flooded forests experience a total
growing-season flood duration of 5-30 days or 2-12.5 percent (Figure 1, Huffman and Forsythe
1981). Tree species diversity in temporarily flooded forests is high, and, in the G&BR reaches,
includes hackberry, eastern cottonwood, roughleaf dogwood, chinaberry, both cedar (Guadalupe

River) and slippery (Brazos River) elms, and other species.

Data Summaries
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Data for the tree layer at the four G&BR sites are summarized in Tables 3.1-3.4, while more
detailed transect data for the tree layer are presented in the Tables 4.1-4.4. For each live and dead
tree measured in the 50 m X 10 m macroplots, these tables list data for basal area (m?*/ha),
frequency per 5-m increments, density (trees/ha), along with percent relative values and percent
importance. For the three Guadalupe River sites, sandpaper tree is overall the most important
species, and appears to be increasing due to relatively low mortality as evidenced in the snag
tallies. At the Hearne site on the Brazos River, slippery elm is the most dominant tree species.
The top three most important tree species in order of importance at each site are:

Victoria: sandpaper tree, cedar elm, Chinese tallow (invasive exotic species)

Nursery: box elder, sandpaper tree, hackberry

Gonzales: sandpaper tree, cedar elm, hackberry

Hearne: slippery elm, box elder, roughleaf dogwood

Table 5 presents the percentage of identifiable snags versus live trees for each tree species. Based
on both their relatively high mortality and low importance among live trees, more mesic riparian
species, such as slippery elm, green ash, and eastern cottonwood, are declining at the four G&BR

sites.

Forest canopy cover values are presented in Table 6 as both transect and site averages. Of the
three sites on the Guadalupe River, the upstream site at Gonzales has the lowest canopy coverage
with a site average of 77.52%, compared to site averages 0£90.91% and 91.45%, respectively, at
Victoria and Nursery, whith are niuch farther downstream. At the Hearne, which is one of the

upstream sites on the Brazos River, the average canopy cover for the site i1s a low 46.48%.
4.1.2 Shrub-Sapling Layer

For the riparian forest shrub-sapling layer, canopy cover and frequency data for species are
presented in Tables 7.1-7.4 and 8.1-8.4, respectively, as site and transect summaries by species.
In addition to canopy cover and frequency, species data include overall importance values. At the

three Guadalupe River sites, most important species in the shrub-sapling layer are box elder,
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hardy orange, cedar elm, and hackberry. Except for hardy orange, all of the dominant shrub-layer
species at the four sites are tree saplings, as are essentially all species in this layer. Dominant
shrub-layer species at Hearne include roughleaf dogwood (43.16%), box elder (17.48%), and
s'l'ippery-'e’lm;f(:;:‘34%). Of interest, though box elder is consistently one of three dominant

saplings at all four sites, this species is not, as dominant in the tree layer.
4.1.3 Herb-Seedling Layer and Ground Cover

Across all four study sites, the forest herb-seedling layer has a higher species diversity than the
tree and shrub-sapling forest layers. Quantitative herb-seedling data is summarized in Tables 9.1-
9.4 and 10.1-10.4, by sites and transects, respectively, Frostweed, basketgrass, inland sea oats,
and horseherb dominate this layer at the three Guadalupe River sites (Victoria, Nursery, and
Gonzales), while Virginia wild rye and inland sea oats are the dominant herbs at the Hearne site

Gonzales.

Tree seedlings are notably sparse and unimportant in the herb-seedling layer at all four G&BR
sites. The primary tree species in the herb-seedling layer is sandpaper tree at each of the three
Guadalupe River sites, though its highest importance value among these sites is only 2.76%.
(Gonzales). At Hearne, box elder is the most important tree species (2.95%) in the herb-seedling

laver,

Table 11 summarizes the ground-cover transect data. In G&BR riparian forests, the dominant
ground cover is forest floor (67.9-86.8%) consisting of organic leaf and twig litter. When all
three size classes are combined, woody debris is the second-most important ‘ground cover at the
four G&BR sites, with relative importance values of 15.44% (Victoria) to 8.33% (Nursery). Bare
mineral soil is another important ground cover, with mean importance values ranging from

10.08% (Gonzales) to 2.45% (Nursery),

4.2 Habitat Inundation
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Table 2 provides information regarding the USGS stream gages used to select streamflow data
for wetted-surface classifications at the G&BR study sites and reaches. Stream gages are
identified as to dates when their data is applicable to classifications completed for the four study
areas. Distances (stream miles) are included between the gages and their respective riparian
study sites, in order to estimate flow-event travel times used to extrapolate which USGS mean

daily discharge data are applicable to classifications at a given study site.

For each of the 30-mile river study reaches (Figure 2), inundation was measured for two miles
from the river channel centerline, for a total width of four miles. In this way, area (ha) and
percent of habitat inundation were determined for approximately 120 square miles (31,079.88
ha) along each study reach. In order to avoid error while using habitat acreages based on the
point-in-time (2007) TPWD-TES data (Elliott, L.F., et al. 2014), habitat inundation was not
included where the main river channel meandered more than 50 m laterally. During the wetted-
surface classifications, habitat inundation connected to the main river channel and total
floodplain inundation were separately quantified. Though the entire four-mile wide riparian
buffer was classified for each reach, channel-connected inundation did not occur further than 0.5

or 1.0 mile from the river centerline, depending on the specific site.

Current habitat-inundation results are presented in Tables 12-20. Less than 0.5% of flow events
had usable Landsat data, which required expanding the remote sensing effort into the leaf-on
seasons. This, in turn, resulted in re-analysis of imagery, to correct for canopy effects and

marginal cloud cover.

Brief synopses of inundation results for bottomland, open water, and total habitats, by mean
daily river discharge, are provided in Tables 12-14. Habitat inundation is given separately for
channel-connected (15-17) and all habitats (Tables 18-20). For each study reach, the overall

ranges for total inundated habitats and river discharge are:
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Total Habitat Inundation (ha):

Site Mean Daily Discharge (c¢fs) Channel-Connected All

Victoria-Nursery 465 - 22,400 57.96 -274.61 271.86 - 1,087.84

Gonzales 446-7,650 68.67 - 171.91 82.39 - 322.65

Hearne 85-36,300 148.89 - 682.66 44170 - 1,405.29

Including both channel-connected and total inundation, Figures 5-10 are graphs that summarize
the reach-specific relationships between habitat inundation (ha) and mean daily discharge (cfs).
The figures indicate rate of change in habitat inundation accelerates at flows of approximately
16,900 cfs and 36,300 cfs, respectively, at the Victoria-Nursery and Hearne study reaches. This
indicates overbank flows may begin at these general levels. In contrast, the rate of habitat
inundation versus flow at Gonzales does not show a similar inflection, which indicates overbank

flows do not occur at 7,650 cfs at this site.

Again including both chamnel-connected and total inundation, Figures 11.1-13.7 are detailed
maps of habitats flooded at low, medium, and high flows for each of the three study reaches. As
discussed above, gaps in mapped habitat inundation allow areas of significant lateral movement

by meanders to be avoided, in order to minimize error.

Due to flooding and other delays, the Texas Parks and Wildlife Department (TPWD) has been
unable to collect any elevation data for the G&BR transects, which prevents the comparison of
river stage elevarions to the distribution of plant species down the vegetation-transect

topegraphic profiles.

5. Discussion

5.1 Forest Status

Forest plots were inventoried to quantify current plant species composition, using methods

similar to Alldredge and Moore’s (2012) work in east Texas. Based on inundation requirements

of dominant species within each forest habitat, environmental flows necessary to maintain
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floodplain habitats were evaluated. Alldredge and Moore’s (2012) inventory method is based on
the relative importance of wetland-adapted and flood-intolerant upland species along elevational
gradients within floodplain plant communities. At the larger reach scale of this riparian study,
plant population metrics sensitive to the long-term effect of a changing flow pattern include
species composition, canopy cover, the ratio of relative importance values for live trees versus

snags, and the percentage of wetland indicator species among dominant plant species (Merritt et
al. 2010).

Commonly described based on plant composition, riparian habitats include herbaceous (marshes
and wet grasslands) and woody communities (hardwood forests and shrublands). Regulatory
wetlands are delineated as areas where wetland indicator plant species are dominant, which
means more than 50% of species in the obligate (OBL), facultative wetland (FACW), or
facultative (FAC) category (USACE 1987, Lichvar et al. 2014). FAC- plant species are not
considered wetland indicators. However, soil and hydrology are also important and sometimes

overriding indicators of regulatory wetlands.

Like the Guadalupe and Brazos Rivers, different rivers in the Coastal Prairies ecoregion share
the same tree species, with the relative importance of these species measuring the ‘magnitude of
substrate disturbance due to floods at €ach site. Higher importance of black willow, boxelder,

and eastern cottonwood indicate active flood regime creating new alluvial surfaces (Davis and
Smith 2013).

The species composition of the G&BR study sites is in transition. Especially in the three
Guadalupe River study sites, upland species are increasing in the forest understory relative to
wetland indicators. Though overall the most dominant species in the Guadalupe River sites is
sandpaper tree, an upland species that is an increasing in importance, wetland indicator species

still remain dominant among tree species within riparian habitats at all G&BR study sites.

5.1.1 Tree Layer
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As also found by Davis and Smith (2013) on the nearby Mission and San Antonio Rivers,
hackberry, cedar elm, sandpaper tree (anacua), and box elder are important tree species on the
lower Guadalupe River. Along rivers near the middle and lower Guadalupe River, researchers
have shown that decreased flood disturbance results in mid- to late-successional riparian mixed
forest dominated by cedar elm, hackberry, and sandpaper tree (Bush and Richter 2006, Davis and
Smith 2013, Van Auken and Bush 1985). Decreased flooding allows cedar elm and hackberry to
dominate. In this way, extended periods of low flows decrease the species diversity of riparian

forests on the lower Guadalupe river (Davis and Smith 2013).

Of serious concern is the dominance of Chinese tallow, an exotic invasive species, in the tree
layer at the Victoria study site. If mortality of native riparian tree species continues, the more
open forest canopy and lack of competition may allow this species to increase along the lower

Guadalupe River,

Dominant tree species that are wetland indicators, which are decreasing due to relatively high
mortality compared to recruitment (Table 5), include ¢astern cottonwood, box elder, and green
ash. The hydroperiod requirements of these three riparian tree species may not be available, as

evidenced by their high mortality rates.

In contrast, the Hearne site on the middle Brazos River has more mesic complement of tree
species with many dominants, including slippery elm, box elder. roughleaf dogwood, and black
willow (Tables 3.4 and 4.4). However, plot inventories at the Hearne site show that green ash
and eastern cottonwood, important tree species indicative of higher flows and flood disturbance,
are in sharp decline (Table 5). Though a larger river with a broader and more environmentally
diverse riparian zone compared to the Guadalupe River, the Brazos River miay no longer produce
sufficient overbank flooding to maintain the geomorphic disturbance necessary for high riparian

productivity.

Possibly due to their relatively long lived seeds, the dispersal of box elder and green ash is more
responsive to floods. SARA et al. (2015) found that these two species dispersed throughout the

riparian area following a flood event, while black willow remained confined to the area of base
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flow inundation. Enhanced seed dispersal may contribute to box elder and green ash occupying
all four G&BR sites.

Similar to this study's Gonzales study site, SARA et al. (2015) found the distribution of boxelder
and green ash at Gonzales to coincide, extending several m up the river bank for a horizontal
distance approximately 20 m from the river. However, black willow, normally the most frequent
co-dominant with box elder, is absent this study's trée sample at Gonzales (Tables 3.3 and 4.3).
On the lower Guadalupe River, black willow may lose its status as a codominant with boxelder
on the first levee and the flat between the first and second levees. As discussed previously, black
willow may be declining at the G&BR study sites, due to more precise germination requirements
of its short-lived seeds, which depend upon the April-July river stage during seed fall rising to or

somewhat above the mean high water mark (MHWM).
5.1.2 Shrub-Sapling Layer

A striking message conveyed by the inventory results for the shrub-sapling layer at the three
Guadalupe River study sites is the emerging dominance of upland tree species among saplings,
including hardy orange, sandpaper tree, Mexican buckeye, and chinaberry. More upland saplings

presage a drier species composition for future riparian forests along the lower Guadalupe River.

In contrast, the only upland species sampled in the shrub-sapling layer at Hearne on the Brazos
River is the non-dominant invasive exotic chinaberry. Due to its more active flow regime, the
riparian forest at Hearne has twice as many species in the shrub-sapling layer than any TCS

study site on the lower Guadalupe River, all but one of which is a wetland indicator.
5.1.3 Herb-Seedling Layer

The dominant tree species in the herb-seedling layer at all three Guadalupe River study sites is
sandpaper tree, an upland species. Also of note at the Guadalupe River sites is the complete
absence of tree seedlings of wetland indicators characteristic of naturally variable flow regimes,

such as box elder, black willow, and eastern cottonwood. The unimportance of these keystone
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riparian tree species indicates significant flood disturbance is not occurring as required to sustain
early successional habitats and higher species diversity. In contrast, the Hearne site with the
larger and more variable flow regime of the Brazos River has a2 much larger species diversity for

tree seedlings, dominated by box elder and other wetland indicators.

5.2 Riparian Hydrology

Habitat inundation results indicate that flood events may not connect with significant portions of
the floodplain, unless streamflow rates are sufficient to overtop the incised channels of the
Brazos and Guadalupe Rivers. Based on preliminary habitat-inundation analyses (Tables 12-17),
within the G&BR inundation-study reaches, mean daily discharge rates that initiate éxtensive
habitat inundation are the following:

Hearne: 36,300 cfs

Nursery-Victoria: 16,200 cfs

The lack of usable Landsat data for flow events above 7,650 cfs at Hearne prevent an assessment
of fiow rates that initiate overbank flows.

The operation of upstream reservoirs may reduce inundation of riparian habitats, due to-both
lower regulated flows and channel incision. In addition, the area of inundation may not be
directly related to daily mean river discharge for several reasons. Both temporary and permanent
obstructions within side channels may be responsible. Temporary side-channel blockage may
include logs and other woody debris and deposited sediment of varying amounts following high

flow events either in the main river channel or tributaries.

Variable tributary inflow during local rain events may also confound a direct relationship
berween habitat inundation and daily mean river discharge. These tributary inflows back up
depending on the stage elevation of the main river channel, which leads to variable inundation
for a given river discharge. More permanent impediments to the connection.of river floodwaters
to floodplain backwater habitats include local geomorphic factors, such as the elevations of

intervening natural levees that segment the floodplain and berm elevations within side channels.
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This study focuses on the connection of high and overbank flows to riparian habitats, in order to
examine how the frequency and duration of environmental flows may maximize riparian
benefits, as water availability may decrease. Due to the large coordinated effort required to
modify the flow regime of major rivers, floodplain restoration has mostly been implemented
through smaller local projects, where disturbed vegetation and hydrology are re-established
(King et al. 2009). For individual sites, flow re-establishment is not overly difficult. Research by
Hunter et al. (2008) demonstrated that simply placing flashboard risers in drainage ditches re-

created a hydroperiod and wetland functions similar to natural riparian forests.

However, riparian restoration at the current study's reach and landscape scales requires
significantly more effort than at the local scale, including collaborations with multiple agencies
and stakeholders, baseline vegetation and hydrology data, development and implementation of

environmental-flow regimes, and long-term hydrologic and vegetation monitoring.
6. Conclusion

The sustainability of riparian forests and other wetlands is important to maintain buffers to
‘absorb sediments and nutrients transported by rivers and lessen agricultural inflows (King et al.
2009). In addition to aquatic ecosystems, healthy riparian forests maintain prime wildlife

habitats, including hunting leases that support private landowners.

Study results quantify the discharge rates needed to inundate important riparian habitats within
the G&BR study reaches. Along the four G&BR reaches, the rate of habitat inundation remains
low and variable until flows exceed 20,000 cfs. At Gonzales and Victoria along the Guadalupe
River, channel incision and lower regulated flows may be responsible for riparian forest
succession, from dominance by black willow, box elder, green ash, slippery elm, and eastern

cottonwood, to a drier forest dominated by sandpaper tree, cedar elm, and hackberry.

6.1 Future Research Needs
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Similar to the findings of SARA et al. (2015) for the Guadalupe River at Gonzales and Victoria,
the results of this study indicate that TCEQ implementation of environmental flow standards is

msufficient to sustain riparian forests near these two locations.

An important result of this riparian assessment is the initiation of long-term inundation and
forest-plot studizss, in order to relate riparian vegetation dynamics and hydrology. Davis and
Smith (2013) demonstrate the significance of reference study sites, in order to both guide
restoration and track long-term changes in forest composition due to flow and disturbance
regimes. SARA et al. (2015) also propose that a permanent riparian research site be located near

Gonzales.
Recommendations for future research and implementation include the following:

(1) Elevation profiles along the vegetation transects need to be completed as soon as floods
cease, in order to relate extrapolated stage elevations at the study sites to the distribution of plant

species within study plots.

(2) Long-term monitoring of riparian tree species and forest habitats (functional guilds) should
be linked to historical streamflow, floodplain integrity, and related floodplain processes. For
example, knowing the long-term status of black willow and box elder, which dominate riverside
locations with increased inundation, allows one to determine the width of the most frequently
flooded zone. Due to their dominance in sustainable riparian forests and their ongoing decline in
G&BR riparian forests, eastern cottonwood and green ash reproduction should also be targeted
during monitorir,g. Sugarberry and sandpaper tree should also be monitored, since their

heightened importance may be due to drier conditions and increased disturbance:

(3) Increased focus on inundation mapping and vegetation-flow response guilds should be the
focus of future research, so that riparian assessments and associated restoration techniques may
become broadly applicable (Merritt et al. 2010). A shift in the species composition of guilds

usually indicates long-term change of an environmental variable, such as streamflow or
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geomorphic flood damage. The box elder-black willow guild is an example of a response guild

sensitive to both hydrological and geomorphic change, within the G&BR study reaches.

(4) Empirical and quantitative performance standards are needed to confirm success in terms of
ecosystem functions, within the overall riparian zone and for local restoration efforts that may

become increasingly needed in the future.

'(_5) Basin- and reach-specific objectives for resizing restored riparian corridors should be

developed, in order to maximize critical ecosystem processes as flow regimes are altered {(Rood

et al. 2003).
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Table 1 Representative Species List *
G&BR Study Sites: Victoria, Nursery. Gonzales, and Hearne
Life Study Site
Scientific Name Common Name Wetiand Family Envi ‘| Abundance Codes
Form
G{N|VIH

Acalypha ostryifolia pineland three-seed mercury UPL  [Euphorbiaceae B H U
Acer negundo box elder FAC |Aceraceae B,R T JAJA]|AIA
Aescuius pavia red buckeye FACU |Hippocastanaceae B S LiA|A
Agalinus sp. slenderleaf false foxglove FACU |Scropulariaceae B H R
Allium sp. onion NA  |Alliaceae R H{c|jCjC|C
Ambrosia psilostachya cuman ragweed FAC |Asteraceae R H R
Ambrosia trifida giant ragweed FAC  |Asteraceae BR | H A
Ammannia coccinea valley redstem OBL  [Lythraceae RWA| H C
Amorpha fruticosa false indigo FACW |Fabaceae B S C
Ampelopsis arborea peppervine FAC |Vitaceae R |wWv|CiC|C]|C
Ampelopsis cordata heart-leaf ampelopsis FAC [|Vitaceae BR | WV - Ul U
Apocynum cannabinum dogbane FACU |Apocynaceae B,R H R
Argomone albiflora white prickly-poppy UPL  |Papaverae B.R H R ‘
Aster subulatiss hierba del marrano OBL |Asteraceae RWAI H C
Bacopia monnieri coastal water-hyssop OBL  [Scrophulariaceae R,W H _ C
Bignonia capreolata crossvine FAC |Bignonaceae. B WV U
Boerhavia cylindrica smallspike false nettle UPL  |Urticaceae R.W H C|C|R|R
Bumelia sideroxylon gum bully UPL  [Sapotaceae B ST R
Callicarpa americana American beautyberry FACU [Verbenaceae B S LlU|Cj|U
Calyptocarpus vialis horseherb FAC |Asteraceae B H]lA[A| A _
Campsis radicans _ trumpet creeper FAC |Bignoniaceae B | WV ' A

* Sources (scientific & common names): Ladybird Johnson Wildflower Center 2015 (primary) & USDA, NRCS 2015 (secondary)

Environment codes: A-aquatic, B-bottomland forest, R-riverbank, W-wetland
Life Form Codes: T-tree, S-shrub, H-herb, WV-woody vine, HV-herbaceous vine

Study Sites: Gonzales (G), Nursery (N), Victoria (V), and Hearne (H)
Abundance Codes: A-abundant, C-common, U-uncomon, R-rare, L-likely but not seen, blank-not found

Wetland indicator status codes (USDA 2015): OBI- Obligate Wetland, FACW- Facultative Wetland, FAC- Facultative,
FACU- Facukative Upland, UPL- Obligate Upland, NA- Not Available
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Table 1 Representative Species List (continued)
G&BR Study Sites: Victoria, Nursery, (Gonzales, and Hearne
Life Study Site
Scientific Name Common Name - Wetland Family Envi | Abundance Codes
‘ Form

G{N|VIH
Carex sp. caric sedge NA  |Cyperaceae B H | C
Carya illinoinensis pecan FACU |Juglandaceae B T Al A C
Celtis laevigata hackberry FACW |Ulmaceae BR| T |AJAJA|A
Cephalanthus occidentallis buttonbush OBL  |Rubiceae R,W S R
Chasmanthium latifolium | infand sea oats FAC [Poacese BRW| H|C|A|A|A
Chenopodium sp. goosefoot ~ FACU |[Chenopodiaceae BR | H R
Chioracantha spinosa spiny chloracantha FACW |Asteraceae B,R H]|A]JA]JALlA
Clematis pitcheri Leatherflower FACU |Ramunculaceae B HV R
Cocenlus carolinus Carolina snailseed FAC |Menispermaceae B WV R U
Colocasia esculenta elephant ear, taro FACW |Araceae B.R H Uyl u
Conyza canadensis horseweed UPL  ‘{Asteraceae B H A
Cornus drummondii roughleaf dogwood FAC [Cornaceae B T |L|C|C]|A
Crataegus sp. hawthorn NA Rosaceae B.W T U] R | L
Cucurbita texana Texas gourd UPL  [Cucurbitaceae B HVY R
Cynodon dactylon bermuda grass FACU [Poaceae B | HIC|C]|C]|C
Cyperus sp. flatsedge NA  |Cyperaceae RW{ HICl|C|C}|C
Desmodium canadense showy tick trefoil FAC |Fabaceae BR | H 8]
Desmodium sessilifolium sissleleaf ticktrefoil UPL  |Fabaceae BR | H R
Diospyros texana Texas persimmon UPL  |Ebenaceae B | ST|U
Eclipta prostrata pie-plant FACW |Asteraceae B,.R H C
Ehretia anacua sandpaper tree UPL  |Boraginaceae B T |A|A} A
Elymus virginicus Virginia wild rve FAC [Poaceae B H|A[|A]A
Conoclinium coelestinum blue-mist flower FAC |Asteraceae B H | H R
Eupatorium incarnatum pink boneset FACU |Asteraceae B H | H C
Eupatorium serotinmm lateflowering boneset FAC |Asteraceae B HI|UJRJL|C
Fleischmannia incarnata pink thoroughwort - FACU |Asteraceae B | H | A
Forestiera acuminata eastern swamp-privet OBL |Olkaceae RWAI S L R|R

6t abed



Table 1 Representative Species List (continued)
G&BR Study Sites: Victoria, Nursery, Gonzales, and Hearne
Life Study Site
Scientific Name Common Name Wetland Family Envi Abundance Codes
Form
. ‘ GINIV|H

Fraxinus penmsylvanica green ash FACW |Oleaceae B.R T |CIlAJALA
Gleditsia triacanthos honey locust FAC |Fabaceac B T Cl|C]|U
Helianthus annus common sunflower FAC |Asteraceae B.R H R
Heliotropum indicum turnsole FAC |Boraginaceae BR [ H R
Heterantheca subaxillaris camphorweed UPL.  [Asteraceae B H U
Hydrocotyle verticillata whorled marshpemmywort OBL  |Umbelliferae R HjU[R|L
Hex decidua deciduous holly FACW |Aquifoliaceae B | T|C|C|C{|U
Hex vomitoria yaupon holly FAC |Aquifoliaceae B T|L[R U
Ipomoea wrightii Wright morning- glory FACW |Convolulaceae B,R { HV | R
Iva annua annual marshelder FAC  |Asteraceae R H|L|C]JR]|C
Juniperus virginiana eastern red cedar FACU (Cupressaceae B T ' C
Leucospora multifida narrowleaf paleseed OBL  |Scrophulariaceae RW H A
Ludwigia peploides water-prinrose OBL  [Onagraceae RW,Al H R
Macfadyena unguis-caii cat-claw vine UPL  {Bignoniaceae B HY Uju
Maclura pomifera 0sage orange FACU [Moraceae B T1ClCiuUlyu
Malvaviscus arboreus var. drummondii Turk's cap UPL.  [Malvaceae B H|A]A[|A
Matelea sp. milk-vine NA  |Ascleferaceae B | HV . R
Melia azedarach Chinaberry UPL  |Meliaceae B T |UujCc|lC}|C
Melothria pendula speckled gourd FAC |Cucurbitaceae B,R H C R
Morus alba white mulberry . FACU |[Moraceae B.R T | R
Morus rubra red mulberry FACU |Moraceae B.R T ulcCc|cC
Nicotiana repanda fiddle-leaf FAC  {Solanaceae B H R
Oplismenus hirtellus basketgrass FAC |Poaceae BW| HJAFA|A
Oxalis dillenii slender vellow woodsorrel FACU |Oxalidaceae B | HJ|JR]L]|L
Parietaria pensylvanica Pennsylvania cucumber plant FACU |Urticaceae B H]AlR
Parkinsonia aculeata retama FAC [Fabaceae B.R T R
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Table 1 Representative Species List (continued)
G&BR Study Sites: Vicloria, Nursery, Gonzales, and Hearne
Life Study Site
Scientific Name Common Name Wetland | Family Envi Abundance Codes
Form
_ GCGIN|V]|H
Parthenium hysierophorus false ragweed FAC |Asteraceae R H L{C|lU
Parthénocissus quinguefolia Virginia creeper FACU |Vitaceae B V |ATA]|ATA
Paspalum langei rustyseed pas'pahjmr UPL  |Poaceae B H | C
Passiflora incarnata purple passionflower UPL  |Pasifloraceac BR | HV  C
Phyla lanceolata fanceleaf frogfiuit ‘OBL  |Verbenaceae RW | H A
Physalis sp. yellow ground cherry NA  |Solanaceae B H R R
Phytolacca americana pigeonberry 'FACU [Phytolaccaceae B H {U U
Platanus occidentalis sycamore FACW |Plantanaceae B,R T ClIClIC|R
Polygonum ramosissimum bushy knotweed FACU |Polygonaceae B [ HS R
{Polygonum sp. ‘ smartweed NA  |Polygonaceae R,W H|C|C|C]|C
Poncirus trifoliata trifoliate orange UPL,  [Rutaceae B,W S RI[A
Popuius deltoides eastern cottonwood FAC |Salicaceae BRI T A
Prosopis glandulosa honey mesquite UPL  |Fabaceae B,R T U
Ptelea trifoliata wafer ash FACU |Rutaceae B S5/T RjC
[Quercus macrocarpa bur oak FACU |Fagaceae B T | C|C|C
Ranunculus scelevatus cursed buttercup 'OBL  |Ranunculaceae R,W H C
Rapistrum rugosum  |bastard cabbage UPL  |Brassicaceae B H|R|R R
Ricinus communis castor bean FACU Euphorbiaceeie B.R,W| H Al C
Rivina humilis pigeonberry UPL | |Phytolaccaceae BR | H .U U
Rosa bracteata Macartney rose UPL  |Rosaceae B,W S A
Rubus trivialis dewberry FACU. |Rosaceae B S |Cl|UIUJA
Sabal minor pahnetio FACW |Araceae BR | S |L|L
Sabal texana Texas palm UPL  |Araceae BR | T R
Salix interior sand-bar willow OBL  |Salicaceae BRW| T CjA
Salix nigra black willow ~ OBL |Salicaceac: RWA| T |C|ICIALA
Salvia coccinea |scarlet sage UPL  |Lamiaceae B H | L|C]|C
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Table 1 Representative Species List (continued)
G&BR Study Sites: Victoria, Nursery. Gonzales, and Hearne
| Life Study Site
Scientific Name Common Name Wetland Family Envi Form Abundance Codes
G|N|V]|H
Samoltus parviflorus  |thin-Jeaf brookweed OBL  [Primulaceae RWA| H U
Sapindus saponaria Wingleaf soapberry FACU [Sapindaceac B TIR|UJATA
Sapium sebiferum Chinese tallow FAC |Euphorbiaceae B,R T C|C
Sesbania herbacea bigpod sesbania ~ NA Fabaceae R, W H : P
Sideroxylon lanuginosum gum burnelia FACU |Sapotaceae B T |R{UITU}C
Smilax bona-nox saw greenbrier FAC |Smilacaceae BRIWV]IAILA!IA]|A
Smilax tamnoides bristly greenbrier FAC |Smilacaceae BR | WV U
Solanum elaeagnifolivm sitverleaf nightshade UPL  [Solanmaceae B,R H|jC| R
Solidago altissima Canadian goldenrod FACU |Asteraceae B H A C
Spigelia texana Texas pinkroot UPL  {Loganiaceae B H Cl|U
Sphenoclea zeylanica chickenspike FACW [Sphenocleaceae B,R H ' R
Strophostyles helvola |amberigue-bean FAC |Fabaceae B H|U C
Symphoricarpos orbiculatus coralberry FACU |Oleaceae B 8 C
Symphyotrichum lanceolatum white panicle aster FACW |Asteraceae BR | H R
Taxodium distichum bald cypress OBL  |Cupressaceae RWA; T |R|[U|C
Teucrium canadense ‘|Camada germander FACW |Lamiaceae BR| H|lU|A|C]{C
Teucrium cubense coast germander UPL  |Lamiaceae B H C
Tillandsia usenoides Spanish moss FAC |Bromeliaceae B H A
Toxicodendron radicans poison ivy FAC |Anacardiaceae BR |[SV] ATA|A|lA
Tragia sp. noseburn NA  |Euphotbiaceae B H C
Ulmus americana Armerican elm FAC |Ulmaceae B T P
Ulmus crassifolia cedar elm FAC _ |Ulmaceae B | T]J]A|JA|A]|P
Ulmus rubra slippery elm FAC |Ulmaceae B T P
Ungnadia speciosa Mexican buckeye UPL  |Sapindaceae B,R T JIR{C]|C
Verbena halei Texas verain UPL  |Verbenaceae B H R
Verbesing encelioides cowpen daisy FAC  |Asteraceae BW | H | U[C U]
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Table 1 Representative Species List (concluded)
G&BR Study Sites: Vicloria, Nursery, Gonzales, and Hearne
, : Life — S;u_ld_y«Site
Scientific Name Common Name Wetland Family Envi | | Abundance Codes
Form (——7—=— :
- _ , GIN]v]m
Verbesina v-i}'ginica ‘ frostweed - FACU. |Asteraceae IBw| H|A]lAlA]C
Viburnum rviffidulum | rusty blackhaw UPL |Caprifoliaceae ! BR | S/T IR | R
Viola sp. - ‘ violet NA  |Violaceae B H Ul
Vitex agnus-castus Lavender Chaste Tree _ UPL  [|Verbenaceae . B | 8T R
Vitis aestivalis B long grape ' _ FACU |Vitaceae B,R | WV | A
Vitis cinerea ' _ winter grape ] ‘FAC |[Vitaceae B.R | WV A
Vitis mustangensis . mustang prape’ . _UPL _ |Vitaceae BR|wv|[ClA]A]A
Vitis vulpina . frost grape FAC |Vitaceae : B,R | WV ' R
Xanthium strumarium rough cockleburr . FAC |Asteraceae B,R| H c|R|L]|A|
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Table 2 USGS. Stream Gages Used to Select Flow Events
Periods of Record, IFS Sites, and Stream Distances to Study Sites:

Victoria, Nursery, Gonzales, and Hearne

Stream Distance *:
: : : i I — ______|Gage to Study Site
" Guadahipe USGS Stréam Gages: Victoria; Nursery, and Gonzales

Victoria: ~ 5.6 mi US
8176500 |GR at Victoria, TX  |12/1/1934-pres |Victoria |[Nursery & Victoria (full Nﬁ:;z,N e i Us

Gage # |Name Available Data|County [IFS Sites

8173900 GRat Gonzales, TX __‘_10_/1/1996-pres G_Qn_;_zales_ Ganales (_1_9_96-_pres) Gonzalcs_:_f-}j:'/’ mi DS
T Brazes USGS Stream Gage: Hearne ([IFS#12080)
8098290 [BR nr Highbank, TX [10/1/65-pres _|Falls  [12080 (full |Hearne: ~ 23.8 mi DS

* DS: Downstream, US: Upstream
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Table 3.1 Summary of Tree Layer Field Data
Victoria Study Site
Common Name Scientific Name Basazl Area Fl.'eqhency Density % Relative Valges *
m’/ha 5mincrements | trees/ha {Basal Area [Frequency |Density |[Importance
Live: |
sandpaper tree Ehretia anacua 4.27 28.75%) 187.50 19.95% 21.30%)| 31.25% 24.17%
cedarelm Ulmus crassifolia 3.17 - 22.50% 67.50 14.82% 16.67%} 11.25% 14.24%
Chinese tallow  |Sapium sebiferum 1.94 18.75%|  72.50 9.06% 13.89%| 12.08% 11.68%
hackberry Celtis laevigata 2.49 12.50% 42.50 11.66% 9.26%| 7.08%]| 9.33%
black willow Salix nigra 2.19| 8.75%t1  32.50 10.25% 6.48%| 5.42% 7.38%
pecan Carya illinvensis 2.00 8.75% 20.00 9.36% 6.48%| 3.33% 6.39%
osage orange Maclura pomifera _0.89 5.00% 47.50 4.16% 3.70%|  7.92% 5.26%
sycamore Platanus occidentalis 207 3.75% 7.50 9.70% 2.78%| 1.25% 4.58%
box elder |Acer negundo 0.49 7.50% 30.00 2.31% 5.56%| 5.00% 4.29%
deciduous holly  |7lex decidua 0.18 6.25%|  40.00 0.86% 4.63%| 6.67% 4.05%
sand-bar willow |Salix interior 0.29 3.75% 32.50 1.37% 2.78%| 5.42% 3.19%
Texas ash Fraxinus albicans 0.82 2.50% 5.00 3.84% 1.85%| 0.83% 2.18%
slippery elm N\Ulmus rubra 0.31 3.75% 7.50 1.47% 2.78%| 1.25% 1.83%
green ash Fraxinus pennsylvanica (.25 2.50% 7.50 1.18% 1.85%] 1.25% 1.43%
Live totals: 21.39 NA| 600.00 100.00%|  100.00%] 100.00% 100.00%
Snags:
unknown unknown 2.00 3.75% 7.50 63.42% 50.00%| 42.86% 52.09%
hackberry Celtis laevigata 0.89 1.25% 2.50 28.33% 16.67%| 14.29% 19.76%
cedar elm Ulmus crassifolia 0.03 1.25% 5.00 1.08% 16.67%| 28.57% 15.44%
honey locust Gleditsia triacanthos 0.23 1.25% 2.50 7.17% 16.67%| 14.29% 12.71%
Snag totals: 3.15 7.50% 17.50 100.00%]  100.00%)] 100.00% 100.00%
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Table 3.2

Nursery Study Site

Summary of Tree Layer Field Data

Density

. Basal Area: Frequency % Relative Values *
Common Name Scientific Name : 2 . ‘ , )
m /ha Sm increments trees/ha |Basal Area Frequency Density |[Fmportance

box elder Acer negundo 4.10 35.00% 192.50 14.96% 23.53%  31.93% 23.47%
sandpaper tree Ehretia anacua 6.60 23.75% 115.00 24,30% 15.97%|  19.08% 19.78%
hackberry Celtis laevigata 3.64 23.75% 70.00 13.27%] 1597%| 11.61% 13.61%
black willow Salix nigra 4.60 11.25% 40.00 16.80% 7.56% 6.64% 10.33%
sycamore Platanus occidentalis 3.99 11.25% 45.00 14.55% 7.56% 7.46%| 9.86%
cedar elm Ulmus crassifolia 1.41 13.75% 37.50 5.15% 9.24% 6.22% 6.87%
green ash Fraxinus pennsylvanica 1.40 6.25% 20.00 5.10% 4.20% 3.32% 4.20%
pecan Carrya illinoensis 0.59 6.25% 22.50 2.15% 4.20% 3.73% 3.36%
red mulberry Morus rubra 0.11 3.75% 25.00 0.40% 2.52% 4.15% 2.36%
gum bumelia Sideroxylon lanuginosum. 0.19 3.75% 10.00 0.69% 2.52% 1.66% 1.62%
bald cypress |Taxodium distichum 0.40 1.25% 2.50 1.44% 0.84% 0.41% 0.90%
bur oak Quercus macrocarpa 0.04 2.50% 5.00 0.16% 1.68% 0.83% 0.89%
slippery elm Ulmus rubra 0.02 2.50% 5.00 0.06% 1.68% 0.83%)| 0.86%
honey locust |Gleditsia triacanthos 0.23 1.25% 2.86 0.85% 0.84%| 0.47% 0.72%|
deciduous holly lex decidua 0.02 1.25%] 5.00 0.08%! 0.84% 0.83% 0.58%
Mexican buckeye Ungnadia speciosa 0.01 1.25% 5.00 0.04% 0.84% 0.83% 0.57%
Live totals: 27.41 148.75% 602.86 100.00% 100.00%| 100.00% 100.00%

Snags: )
box elder Acer negundo 0.20 2.86% 8.57 35.11% 33.33%| 42.86% 37.10%
unknown unknown 0.31 1.43% 2.86 55.24% [6.67%| 14.29% 28.73%
sycamore Platanus occidentalis 0.02 1.43% 2.86 4.00% 16.67%| 14.29% 11.65%
Mexican buckeye Ungnadia speciosa 0.02 1.43% 2.86 2.89% 16.67%| 14.29% 11.28%
|red mulberry Morus rubra 0.02 1.43% 2.86 2.76%) 16.67%|  14.29% 11.24%
' Snag totals: 0.56 8.57%| 20.00 100.00% 1006.00%)] 100.00% 100.00%

* o, Rel = (Species totalV/Alk-species Tota)*100
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Table 3.3

Gonzalcs Study Site

Summary of Tree Layer Field Data

L "Basal Area Frequency Density % Relative Values *
Common Name Scientific Name Ty . ;
m /ha Sm increments | trees/ha [Basal Area |Frequency lDe nsity llmportance

Live: _
sandpaper tree Ehretia anacua 8.28 55.71%j 328.57 30.42% 20.10%| 38.46% 32.7%
cedar elm Ulrrus crassifolia 542 41.43%| 180.00 19.90%{ 21.64%| 21.07% 20.9%
hackberry Celtis laevigata 2.14 30.00%|  100.00 7.86% 15.67%| 11.71% 11.7%
green ash Fraxinus pennsylvanica 4.54 10.00% 31.43 16.69% 5.22%]  3.68% 8.5%
pecan Carya illinoensis 2.58 15.71% 48.57 9.48% 821%| 5.69% 7.8%
box elder Acer negundo 0470 7.14% 65.71 1.72% 3.73%|  7.69% 4.4%
chinaberry Meliz azedarac L19| 7.14% 17.14 4.39% 3.73%| 2.01% 3.4%
deciduous holly llex decidua 0.10 7.14%| 4286 0.37% 3.73% 5.02% 3.0%
osage orange Maclura pomifera 0.71 4.29% 11.43 2.61% 2.24% 1.34% 2.1%
bur oak Chiercus macrocarpa 1.33 1.43% 2.86 4.89% 0.75%| 0.33% 2.0%
hawthorn Crataegus sp. 0.06 5.71% 14.26 0.21% 2.99% 1.67% 1.6%
red mulberry Morus rubra 0.30 1.43% 2.86 1.09% 0.75% 0.33% 0.7%
slippery elm Ulmus rubra 0.08} 1.43% 2.86 0.29% 0.75%| 0.33% 0.5%
roughleaf dogwood Cornus drummondii 0.01 1.43% 2.86} - 0.05% 0.75%} 0.33% 0.4%
gum bumelia Sideroxylon lanuginosum' 0.01 1.43% 2.86 0.02% 0.75%| 0.33% 0.4%

Live totals: 27.22 191.43%| 854.29 100.0% 100.0%| 100.0% 100.0%
Snags: ‘ '
unknown unknown 0.05 2.86% 8.57 29.73% 33.30%| 33.30% 32.11%
hackberry Celtis lnevigata 0.04 - 2.86% 8.57 23.12% 33.30%| 33.30%| 29.90%
box elder |Acer negundo 0.02 1.43% 5.71 10.15% 22.20%| 22.20% 18.18%
cedar elm Ulmus crassifolia 0.03 1.43% 2.86 16.70% 11.10%| 11.10% 12.97%
sandpaper free Ehretia anacua 0.04 1.43% 0.03 20.30% 0.11%| 0.11% 6.84%

Snag totals: 0.18 10.00% 25.74 100.00% 100.00%| 100.00% 100.00%

* 94 Rel = (Species total/All-species Total)*100
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Table 3.4 Summary of Tree Layer Field Data
Hearne Study Site
L Basal Area Frequency Density % Relative Values *
Common Name Scientific Name 3 N -
m’ /ha Sm incre me nts trees/ha |Basal Area [Frequency |Density [Importance
Live: B
slippery elm Ulmus rubra 3.15 40.00% 1292.50 17.53% 20.25%| 29.10% 22.30%
box elder Acer negundo 2.76 35.00% 192.50 15.34% 17.72%| 19.15% 17.41%
roughkeaf dogwood  |Cornus drummondii 1.35 35.00% 227.50 7.52% 17.72%| 22.64% 15.96%
black willow Salix nigra 4,53 22.50% 97.50 25.22% 11.39%] 9.70% 15.44%
hackberry Celtis laevigata 1.50 33.75% 110.00f 8.37% 17.09%} 10.95% 12.13%
eastern cottonwood | Populus deltoides 3.19 7.50% 15.00 17.77% 3.80%| 1.49% 7.69%
chinaberry Meliz azedarac 0.29 8.75% 27.50 1.62% 4.43%} 2.74% 2.93%
Amgrican elm Ulmus americana 0.29 5.00% 12.50 1.63% 2.53%] 1.24% 1.80%
sycamore Platanus occidentalis 0.77 1.25% 2.50 4.27% 0.63%} 0.25% 1.72%
green ash Fraxinus pennsylvanica 0.05 3.75% 10.00 0.27% 1.90%| 1.00% 1.05%
soap berry Sapownicus saponaria 0.02 1.25% 7.50 0.13% 0.63%| 0.75% 0.50%
red mulberry Morus rubra 0.02 1.25% 5.00 0.09% 0.63%| 0.50% 0.41%
honey locust Gleditsia triacanthos 0.04 1.25% 2.50 0.21% 0.63%| 0.25% 0.37%
deciduous holly Jlex decidua 0.00 1.25% 2.50 0.03% 0.63%| 0.25% 0.30%
' Live totals: 17.97 197.50% 1005.00 100.00% 100.00%| 100.00% 100.00%
Snags:.
box elder [ Acer negundo 0.58 16.25% 52.50 13.69% 42.00%| 42.00% 32.56%
eastern cottonwood | Populus delivides 2.75 6.25% 12.50 64.39% 10.00%)| 10.00% 28.13%
roughleaf dopwood  |Cornus drummondii 0.32 7.50% 30.00 7.43% 24.00%| 24.00% 18.48%
slippery elm Ulmus rubra 0.51 10.00% 25.00 11.90% 20.00%| 20.00% 17.30%
greenash Fraxinus pennsylvanica 0.07 1.25% 250 1.66%]  2.00%| 2.00% 1.86%
black willow Salix nigra 0.04 1.25% 2.50 0.93% 2.00%| 2.00% 1.64%
Snag totals: 4.27 42.50% 125.00 100.00% 100.00%] 100.00% 100.00%

* 9% Rel= (Species total/All-species Tota)* 100
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Table 4.1

Summary of Tree Layer Transect Data
Victoria Study Site

Cammon Name Scientific Name [ ! l L 3 | ¢ TA | L 1 LA I L1 J% Relative
I BA | Frq ] Dean ] BA | Frg | Den I BA | Fry } Ben [ BA } Frg | Den | BA| Frq { Den I BA | Frg l Den I BA ] Frg | Den [BA[ Frg I Den_|Importance

Eive: . .
sandpaper tree Lshrelia anacua 12.3] 30.0%; 400.0f 82| 60.0%| 38C.0| 96| 70.0%| 3800 O 1% 10.0%|  20.0] 1.5} 300%| 160.0 90] 0.0% 00 00] 0% 0.0] 2.4f 30.0%] 1600 24.2%
cedar elm Ulmus crassifolia 6.9 200%EF 4000 64| 100%| 200 01; 10.0%] 200[ 1.6 40.0%| 120.0] 0.0[ 0.0% 0.0 &1 60.0% 1800 00! 0.0%) 00} 42[ 40.0%| 160.0 18.2%
Ciazse tallow Supium sebiierum 0.0 0.0% 0.0 LS| 406 1000[. 3.3 200% 1200] 00; O00% 00 14 20.0%) 800 05 100%] 400| 7.3] 500%| 200.0{ 1.6] 10.0%] 400 11.7%
hackberry Celiis lngvigata Bl 10.0%] 200] 31f 100%| 200[ 00; 0.0% 0.0 6.1] 40.0%| 1500 18 10.0%[ 200] 00} 40% 00] 00] 00% 0.0} 7.9} 30.0%] 1200]. 9.3%)
black willow Serlx migra 0.0 0.0% 00| 00; G60% 0.0, 26 10.0% 200 00| c0% 00} 2.5] 200%| 40.0] 0.6] 0.0%] 0.0] 12.5] 40.0%| 200.0] 00| 0.0% 0.0] - 1.4%
pecan Carrya illinoensis 0.0] 0.0% 00| 00 0% 00| 00l 0.0% 0.0] 101 2008 400[ 00 0.0% 00 46 30.0%| 600] 0.0 00% 0.0] 1.3] 200%| 600 0.4%
o3age orange Maclr pomifera 0.0[  0.0%, 0.0] 00] 0.0% 0.0 00 0.0% 00| 00 00% 00 ool 0.0%) 0o 05| 10.0%] Boo| 66| 3000 30000 00 00% 0.0 5.3%
SYCamxre Platanus occidentalis 0.0] 0.0% 00 99 10.0% 200 00 0.0% 0.0 66| 10.0%] 2001 0.0 100% 200/ 00| 0.0% 0.0] 00| 0.0% 0.0] 00| 00% 0.0 460
bon clder | Aeer negundo ool 0.0% 00| ool ool ool 3.3 300% 1400 00 00%| 00| 06| 20.0%| 60.0{ 00| 0.0%] 0.0} 0.0 00%! 00 0.1} 100%) 400 ~ 43%)
tdeciduous holly Hex decidwa 00[ 0.0% 0.0] 03[ 20.0%} 16006 00| 00% 0.0} 0.7 300%| 1600, 00| 0.0% 0.0] 0ol 0.0% 00] 00] O0O% 0.0 00} 00% 0.0 4.1%
sand-Dbar willow Sarkix interior 00| 00% 00] 00 00% 00| ¢of 0.0% 0.0 00 00% 00| 20] 0.0% G0l 00 0.0% 0.0] 23| 30.0%| 260.8] 0.0 8.0% 0.0 3.2%
Texas ash Fraxinus albicans 00| 00% 00] 00 00 ‘00| 66| 200%| 400} 00] 00% 0.0 00[ 00% 00| 00| 00% 0.0] 00] 0.0% 00| 00| 0C% 0.0 22%
ishppery elm Ulmus rubra 0.0] 0.0% 00] 00 00% 00| 0.1f 100%| 200f 24| 200%| 400] 00] 00% 00| 00] 00% 00| 00[ 00%| 00 0.0} 0.0% 0.0 1.8%
areen ash |[Fraxinus pennsyfvanica 0.0] 0.0% 00§ 00] 00% 0.0] 00] G0% 00| 071 10.0%) 400| 0.0f 00% 00| 00] 0.0% 0.0f 00) 00% 0.0] 1.3; 10.0%| 200 1.4%

Live totals:] 203 NAJ] 4604; 300 NA| 700.0] 255 NA| 7400 283 Na| 6000] 2.9 NA| 3800] 11.7 NA| 360.0{ 286 NA| 960.0] 188 NA| 6809 100.0%
Snugs: ) B .
urkmown wnknown 2.2| 10.0%| 200 0.0% 00 00f 00% 00] 0.0] 0.0% 0.0 101} 10.0%| 200[ 1.7] 10.0%] 20.0) 00; 80.0% 00100 00% 0.0 Z21%
hackberry Celris laevigata 4.0 0.0% 001 60 0.0% 008/ 60|  0.0%)| 00{ 00 00%, 00l G0l 00% 00l 7.ip 10.0%] 200/ 001 0.0% 00, 00| 00% 0.0 19.8%
cedar efin Ulmus erassifolic 4.0 00% 00] 00 00% 00] 0.0 '0.0% 0.0 03] 10.0%; 400] 00| 00% 0.0, 00 00% 0.0] 00f 0.0% 00f 00 Q0% 0.0 15.4%
honey Jocust Gleditsia triacanthos 00l 00% 00] 00 0.0% 00i 00 0% 0.0 00] 0.0% 0.0} 0.0 0.0% 0.0] 1.8 100%| 2040 00| 0.0% 00] 00| 00% 0.9 12.7%

Snaug totatss} 22 NA| 2¢0] 0.0 NA 0.0] 0.0 NA Q0] 03 NA; 40.0[ 101 NA] 200} 106 NA| 6090[ - 0.0 NA 0.0] 0.0 NA 0.0 10:0%

* Basal Area (BA) = wi'/ha, Frequency (Frq} = per 3-m mcrements, Density {Den).— treesidi, NA = Not appleable
% Relative valus = (Species total/All-species total)* 100, 7» Relative Importance = Avernge (% Relotive basal area, % Relative ffequercy, » Relative density)
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Table 4.2 Summary of Tree Layer Transect Data
Nursery Study Site

Common Name Seientific Name [ 1A | 1B [ 1C [ 24 2B ] 2C [ . 3A | 3B |% Relative
[Ba ] Frq | Dew | BA | Fry | Den | BA] Fry | De. |BA| Frg | Den | BA | Frq { Deu | BA| Frq | Dew | BA| Frq | Den | BA] Frq | Den |Importaue
Live:
box elder EAcer negiclo ] 2.4] 30.0%| 260.0] 0.0 0.0% 0.0 80{ 0.0% 0.0 ¢9 100.0%| 6000[ 00| 0D0% 00l 00 0.0% 0.0] 16.6| 100.0%[ 480.0] 3.8 50.0%] 2000 23.5%
sandpaper ree iy etia anacua 0.0] 0.0% 00| G0l 00% 0.0 28.9] 90.0%| 580.0[ 0.0 0.0% 06| 00| 00% 0.0] 22.6] 80.0%| 3000 0.0 0.0% 0.0] 1.8| 20.0%| 400 19.8%
hackberry Celris laevigata 0.0] 0.0% G0 16| 200%) . 60.0] 6.5 30.0%| &6.0| 00 0.0% 00| 50| 50.0%| 140.0] 86| 600%) 1800) 00 0.0%. 0.0 7.5] 30.0%| 1200 13.6%,
black willow Sealin uaigra 28.1) 50.0% 2200| 00| 00% 00 00 0.0% 00f 7.6 30.0%| 800| 00 0% 00 00 00% 00f 11| 100%| 200| 00| 00% 00 .. 103%
Sycaore Platanus v idenialis 3.3] 60.0%| 2600 15.2| 10.0%| 200| 00| 0.0% 00| 10 100%| 400] 124] 1040%) 400 0.0 0.0% 00} 00 0.0% 00| 00 0.0% 0.0 9.9%
cedar el Liaa vewasifolia 00| 0.0% 00| 29| 40.0%| 140.0]- 5.1§ 20.0%| 400 00 0.0% 0.0} 47 100%{ 400 03! 30.0%| 600} 09 00%, 00| 02] 10.0%] 200 £.9%
|grewn ash | ¥ern seras pensylvanica - 0.0 0.0% 00| 46| 30.0%| 80.0] GO CGO0% 00] 24| 10.0%| 600[ 42| 100%] 200( 00| 0O0% 0.0 0.0 0.0% 0.0 0.0| 0.0% 0.0l 4.2%
pecan Carye itlitns asia 0.0 0.0% 00| 0.0] 0.0% 8.0 60/ 0.0% 0.0 & 200%| 1000f 1.9] 100% 200| 00| 00% 0.0] 0.0 0.0%: 0.0] 22| 20.0%| - 60.0 3.4%
_|zed mulberry Mow s ctthra 0.0 0.0% 001 60/ 0.0% 0.0 0.9 30.0%| 200.0] CO 0.0% 00} 00| 00% 00 00| 00% 000 0.0 0.0% 0.0; 0.0 0.0% 0.0] 2.4%
{gum bumelia Sicteroxylon famuginioswn 0.0 06.0% 00| 00 00% 00 00f 0.0% 0.0 00 0.0% 0.0f 00 0.0% 0.0 03] 20.0%| 400] 0.0 0.0% 9.0 1.2] 10.0%| 400 1.6%%
bald cypress Taxodium distichin. 6.0 0.0% 00| 0.0 00% 0.0 00 0.0% 00| 00 0.0% 00l 32 100%] 200 00] 0.0% 0o 0.0 0.0% 0.0]_0.0] 0.0% 00 0%
slippery elm Ultrais «udFa 0.0 0.0% 00| €0 00% 00 01| 10.0%| 200/ GO 8.0% 00| 00] 00% 00| 0l] 10.0%) 200 09 0.0% 0.0 00 0.0% 00 0.9%
honey locust Gleditsid triacauthen 0.3] 0.0% 00| 00| 00% 0.0] B.0{ 0.0% 0.0) 00 6.0% 19| i0.0%| 200 08| 0.0% 0.0 0.0 0.0% 0.0 00| 05.0% o1t . 0.7%
deciduous holly /e decidna 00| 0.0% 00| 02) 100%) 400 0.0 0.0% 6.0l oo 6.0% 00| 00| 0.0% 0.0 00| 0.0% 0.0] 0.4 0.0% 0.0 00 0.0% 0.0 0.6%
Mexican buckeye Lhipnadia specivan 0.6 0.0% 00] 00| 00% 0.0 o) 10.0% 400 ool . 00% 00| ool 00% 0.0 00f 0.0% 0.0 G0 C.0% 0.0] 00! D0% 00 0.6%
bur oak Qltcs v BACTOUGIPA 0.0 0.0% GOl 00] 0% 0.0] 03] 18.0%| 20.0] GO 0.0% 0ol 00 00% 0.0 00 0.0% 0.0 ¢0 G.0% 0.0] 06! 0.0% 0.0 0.5%
overwup oak Cttercnes fyrafo 00| 0.0% 00]  0.0]  00% 0.0f 00| 0.0% 0.0] 00 0.0% 00 00| 00% 00| 0OI] 10.0% 200/ 0.0 0.0% O.Uj 0.0 0.0% 0.0 04%
Live totals:} 13.9 NA| 7400 243 NA| 340.0] 1938 NA| 960.0[ 215 NA{ B8GO| 332 Na| 300.0] 320 NA| 620.0] 17.7 NA 500.0] 16.7 NAl 4800 100.0%
Snugs: 0.0%
box ¢lder Ace, egnido 0.0} 0.0% o] 6.0 00% 0.0f 00| 8.0% 00| 00 0.0% 00| 00} 0.0% 0.0{ 046 0.0% 0.0 14 200%| 600 01| 10.0%| 20.0 37.1%
unknown Hitkito e 0.0 0.0% 60} 0.0] 00% 0.0f 00| 0.0% 0.0] 00 0.0%; 0.0 0.0] 0.0% 0.0 1.8] 10.0%| 200 0.0% 0.0 00 00% 0.0 28.7%
SYCamore PlettQeeres wocidentalis 0.2] 100%] 200] 0.0] 00% 06, 00| 00% 00]- 00 0.0% 00 00| 0.0% 0.0l 00| 0.0% 0.0] 0.0 0.0% 0.0 00 0.0% 0.0 11.7%
Mexican buckeye Uingnadia specios. 0.6]  0.0% 0.0/ 0.0 00% 00 08| 0.0% 00 60 0.0% 0.0] 00/ 0.0% 0.0 O] 160.0%[ 200{ 00 0.0% 00 007 0.0% 0.0 C11.3%
red mulberry Min s ctthra 0.0 0,09, 0.0 0.0]. 0.0% 0.8 0] 10.0%] 200{ 00 0.0% 00 00| 6.0% 0.0] 058] 0.0% 0.0{ 0.0 0.0% 00 00] 00% 0.0 11.2%
Suag totals:] 02 NA{ 2000 0.0 NA 0.06] 0.1 NA|{ 200 6O NA 0.0l o0 NA 00 20 NA| 400 14 NA| 600] 01 NA;  20.0 100.0%

* Basal Area (BA) = mz.‘ha, Frequengy (Frq) =+ per 5- 1increments, Density (Den) = trees/ha, NA = Notapplicable
i Relative valye = (Species total/All-spe sies total }* 100, 7o Relative Importance = Average (% Relative basal irea  + Relative frequency, % Relativ » density)
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Table 4.3 Summary of Tree Layer Transect Data
Gonzales Study Site _
¢ . | ] [ 2 3A | 3B 4n 4B 4C % Relative
ommaon Name Scientific Name
[BA] Frq | Den | BA] Frq | Den | BA| Frq | Den | BA| Frq | Den | BA | Frq | Den | BA | Frg | Den | BA | firq | Den | lmportance
Live:
sandpaper tre¢ Ehretia anacua 185 90.0%) 600.0] 7.0f 50.0%( 220.0{ 13.6] 50.0%i 6200] 66| 70.0% 280.0] 27| 20.0% 6.0| 15.2] 70.0%: 400.0; 1.3 40.0%} 180.0 32.7%
cedar elm {mus crassifolia 0.1} 10.0% 2000 52| 50.0%| 2200 ©3] 10.0% 20.0] 46| 50.0%[ 1200 4.5] 40.0%] 1200 16| 40.0%] 100.0] 21.6] 90.0%| 660.0 20.9%
hackberry Celtis laevigata 33| 300%| 1200] 39 300%|_800] L2] 30.0%| 160.0] 10] 200%| 600 24] 300% 80.0[ 0.9] 10.0%] 1200] 23| 30.0%| 0.0 1.7%
Lgmen ash Fraxinns penn.sy!vanica/ .0 0.0% 601 00 H0% 0.0 11.3] 30.0%| 1400{ 5% 20.0%| 40.0] 147} 200%| 400 00| 00% 00| 00 00% 0.0 “8.5%
pecan Carya ilinoensis 0.6 0.0% 4.0 4] 468%] 1600[ 0.9) 0.0% 00] 11.6) 10.0%| 20.0f 0.0f 00% 00| 2.2 40.0%{ 120.0) 0.2| 20.09| 40.0 7.8%
box elder Acer negundo 401 0.0% 0.0 00 04% 0.0 03] 10.0% 40.0) ¢Ol 0.0% 0.0]  3.01 40.0%| 420.01 0.0} 0.0% 0.0 ao| o00% 0.0 4.4%
chinaberry Meliz azedarac 44 0.0% 0.0 0.0 4.0% 00| 1.9 10.0% 40.0[ 2.0{ 100%] 200{ 0.0/ 0% 0.0] 2.7] 200%)| 400] L7 10.0% 200 3.4%
deciduous. holly Hex decidua 04| 300%| 1600[ 0.1] 106%| 20.0[ 00! 0.0% 0.0] G0 00% 0.0 0.0 0% 0.0 02} 100%! 60.0{ 0.0 0.0% 0.0 3.0%
9sape oranje Maclura pomifera 4.5 10.0% 200| 441 100%| 400] 09| 0.0% 0.0 800 0.0% 0.0 0.0{ 100%[| 200] 00] 00% 00 0.0] 0.0% 0.0 2.1%%
bur oak Quercus macrocarpa 0.0 0.0% 00| 00] 0.0% 0.0] 0.0 0.0% 0.0] 93| 10.0% 200 00] €0% 0.0] 00} 0.0% 00[ .0.0] 00% 0.0 2.0%
hawthorn Crataegus sp. 0.2 20.0% 600| 0.} 100%) 40.0] 090] 0.0% 0.0] 0.0 0.0% 0o 00 ¢0% 0.0] 0.0} 00% 00] 02| 10.0% 0.0 1.6%
red nulberry (Morus rubra 0.0 0.0% 00l 00| 00% 0.0} 0.0] 0.0% 0.0 2.1 10.0%] 200 00f 0.0% 0.0] €0 00% 00] 0.0 0.0% 0.0 0.7%
stippery glm {imus rubra 0.0] 0.0% 0.0] 00| 0.0% 0.0; 05 10.0%] 200{ 0.0] 0.0% 04 00 00% 00} 00| 00% 0.0] 00| 0.0% 0.0 0.5%.
roughleaf dogwood  |Cornus drummondii 0.1] 10.0% 20.0] 0.0] 0.0% 00} 00 0.0% 0.0] 0.0 0.0% G0 0.0 0.0% 00 60 00% 00] 00} 80% 0.0 0.4%
|aum bumelia Sideroxylon lanuginosum 0.0] 0.0% 0.0] 00| 10.0%| 200; 09| 00% 0.0] 0.0 0.0% 6.0] 0.0 0.0% 0.0 00/ 0.0% 00 00 0.0%| 0.0 0.4%
Live tofals:} 16.0 NA| 10000 249 NA] 860.0] 29.1 NA{ 1040.0] 43.1 NA| 58001 273 NA| 680.0} 328 NA| 840.0] 274 NA| 9800 100.0%
Snugs:
unkdiown unknown 03] 10.0% 40.0) 0.0} 0.0% 0.0/ 00! 0.6% 0.0] 0.0 0.0% 04] 00] 0.0% 00] 0.1 10.0%| 20.0] 00] 0.0% 0.0 30.5%
hackberry Celiis laevigaia 0.0} 0.0% 0.0] 00} 0.0% 0.0] 0.0} 00%( 0.0] 02] 10.0%| 490 00 0.0% 00, 04 0.0% 00 0.1; 10.0%| 200 28.3%
box elder Acer negundo 0.0] 0.0% 00| 00} 00% 00 01 106% 4000 0.0] 0.0% 00 00 0.0% 0.0 00 00% 00 00 00% 0.0 15.5%
cedar etm Uilomus crassifolia 0.0] 00% 00] 0.0 0.0%{ 00 00] 00% 001 0.0] 0.0% 00] 00] 0.0% 00, 0.0] 0.0% 0.0 02 190%| 200 14.0%
sandpaper tree Lhretia aracug 0.0 00% 0.0 03] 10.0% 02f 0.0 0.0% 00{ 00! 8.0% 0.0 0.0} 0.0% 0.0, 0.0] 0.0% 00 D0 00% 0.0 11.6%
) Smag totuls:| 0.3 NA 4000 0.3 NA 02 0.1]° NA 40.0{ 0.2 NA| 400 o0 NA 0.0 0.1 NA}l 20.0] "03 NA! 40.0 100.0%

+ Basal Area (BA) = m'/ha, Frequengv (Frq} =per 3-m increments, Density {Den) = trees/ha, NA = Not applicablé

% Relaiive value = (Species total/All-specics total)*100, % Relative Importance = Average (% Relative basal area, 1 Relative frequency, % Relative density)
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Table 4.4 Summary of Tree Layer Transect Data
Hearne Study Site
Common Name Scientific N [ 2 I 54 T | 9A 9B 10 12 13 | % Relative
“lentitis Mame [ A Feg | Dew | BAL Frq | Dew | Ba] Frq | Den | BA | ¥y | Dew |BA| Trg | Den |BA] Ferg | Dew |BA] Frg | Den [Ba| Frq | Den| Smportanee
Live, i ) |
slippery cim Uimous nibra 70] 600%| 6an0] 00| 00% 00| o6l ob0% 00 18] 60.0%| 3400] sa] s00%] 180.0] 53| 60.0%| 5400| 21| 60.0%[. 3800 26| 30.0%| 260.0 22 3%
bas elder Acer wenindo 0.7 200%| 1a00 o1] 100%| 00| o0l oo ool s3] s00%| 2600] 4.1 400%| 1800 45| S0.0%| 3400[ 26 40.0%| 1200| 47| S0.0%[ 440.0 17.4%
red mulberry [Morus tubra 232 0.0%| 9z00] 64| 300%] 160.0] 11f 70.0%| 3000] 01| 1w00%] 6000 02| 200%} 1000] 04 300% 1000] 05| S0.0%| 1800| 00| 00% 0.0 16.0%]
black wilow Safix nigra 6.0 0.0%) 00, 71| soo%] z800| ool 00%| 00| 12.1] sos| 20000 o6 ofwl oo 16 100l  400] s3] 100w  600] 10.2) 60.0%| 200.0 15.4%]
ereen ash Fyaxinas permsylyonica 00 0.0%] 0ol 30 10.0%] 200] 8.f 200% 400] 60| 100%] 2000 75| 200%] 400 0.0 00% 00 oo 00 00 00] 00% 00 7.7%)
castern cottonwood | Papuius deftoides 0.0, 00% 0.0 05| 200%| 400 1st 300 600 03] 100% 8000 01] too%] 400 0.0 00% o0 oo 0.0%l 00] 00] 0% 00 2.9%)
|sycamon, Platanies accidentalis 0.0] _ 0.0% 0.0l 13| 100% 400 c0i ool o6l o 0o0% 00 00 oow] oo 1o 3004 s00 00 00w oo oo 06w 00 1.8%)
rough dogwoad Cornus druminondii 0.0 _0.0% 00 61 0.0 200 00 00wl oo 0ol 00% 00 a0l 00wl ool ool 0.0% a0 oo o.o% 00 00l oowl 09 1.7%]
hackbermy Ceitls laevigara 00 100% 200 o1] wow| 400 oo ocow] oo oo oew oo 6o oow 00 o0 0.0%] o o2 joow] 200 o6 o0 04 RES
soap berry Sapoticus saponaria T00 0.0%, 0.0 00] £8.0%)] 0.0 00 0.0% 0.0 0.0 0.0%| 00 02 10.0%| - 600} 0.0  0.0%) 00 00 0.0%) 0.0 0.0 0.0% 09 3.5%)
heney Jocust Gleduisia trigeanthos 0.0 0.0% o0 oo ocow] od oo oow oo oo oow o0 o0 cow[ o0 od 00% oo o1 100% 400 06] 00% 09 0.4%)
deciluous holly Jex decidua 04 00% oo oo 00w od oo o 00 00 00% 00 od cow 0¢ 00 0.0% o0 03 100w 200 oo ooul o 0.4%
Ameriean elm Ulmus americana 00 00% 0.0 oof oowl oo oo ooa 0o 00 0% 00, oo 1w0%] 200 oo 0.0 o0 o0 coeg 0.0 00 00% og 0.3%
Livototals] 131 nal 18000 260 Nal 7000 153 NAl ez00 257 wnNA| 10000 18]  Nal oo ta0l  Nal 12000] 136 Na[ 10600 17.5]  Na| 9000 160 .0%)
Snags:
sox elder Acer negunda . 22 40.0% 1200] ou] 1oo%] 400 oo oo%w oo ool 0.0% ool 00 oow] oo o] 200%] 1000 20| 400%| oo0] 03] 2008 60.0 326%
castern cofionwaod | Popelus delioide. 24 100% 200 0ol 00wl eof 23] ool 2000 00] c0% 0.0l 151 200%] 400 00] 0.0% 00[ 23] 100%| 200 ool cow co 28.1%)
rough dogwood Corus demmmondii 0.0 0.0%) 00 oo ool ool o6l 10.0%  200] 00] 00% ool 00 oow] 0o 19 soow 22000 0o 00% oo ool cow[ oo 18.5%
stppery elm Ulmes rubra 01 0% 200 00| 00%W 00| ool o 00| 3] 3000  soof ool 1oow] 200 06] 100% 400] .01} 200%| 400 oo cow| oo 17 3%
green ash Frazinus pennsyivanic. 80| 0.0% 00 00 00% 00| 06] 100% 200[ 00 00% 0.01 00 060% 0.0 00] 00% 00 06 0.0% 00 00] 0.0% 9.0 19%
black willow Sebix nigrat 0.0l 0.0% ool ool oo%l  col ool oow oo 03] 100w 2000 06| 00% 00 00/ 00% 00| 0o 00% o0 6o oo o0 1.6%
. Smag totals] 47 NA| 1600 0.1 Na| 400 34 NaAl 600 35 Nal w00 1s1]  Nal eoqf 29 wA| 3600] 44]  NA| 1600] 03] N[ seo 100 6%

* Busal Aren {BA) = mi/ha, Frequency (Frg} = per 5-m morements, Density (Den) = trees/ha, NA = Not applicable

+a Relative valug = (Specic s fotal'/All-species totaly* 100; % Relative Inportance = Average (% Relatis » basal area, % Relith » fequ  cy.% Relalis : density}
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Table S Percent Snag Versus Live Tree Layer Data
Hearne, Gonzales, Nursery, and Victoria Study Sites
Hearne: ‘
Tree Species % Snag/Live Basal Area
green ash Fraxinus pennsylvanica 148.36%
eastern cottonwood |Populus deltoides 86.08%
roughleaf dogwood |Cornus drummondii 23.46%
lbox elder Acer negundo 21.19%
slippery elm Ulmus rubra 16.13%
black willow Salix nigra 0.87%
All Species: 23.75%
Gonzales: _
Tree Species % Snag/Live Basal Area
box elder Acer negundo 4.00%
hackberry |Celtis laevigata 1.99%
cedar elm Ulmus crassifolia 0.57%
sandpaper tree Ehretia anacua 0.45%
unknowr unknown NA
All Species: 0.68%
Nursery:
Tree Species % Snag/Live Basal Area
Mexican buckeye |Ungnadia speciosa 159.96%
red mulberry Morus rubra 13.97%
box elder Acer negundo 4.80%
sycamore Platanus occidentalis 0.56%
unknown unknown NA
All Species: 2.05%
Vietoria:
Tree Species % Snag/Live Basal Area
hackberry Celtis laevigata 35.78%
cedar elm Ulmus crassifolia 1.07%
unknown unknown ‘ NA
honey locust Gleditsia triacanthos NA
All Species: 14.72%
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Table 6 Forest Canopy Cover Data
Hearne, Gonzales, Nursery, and Victoria Study Sites
Heame: Gonzales: Nursery: Victoria:
) Average ] Average - i Average ) Average
Transect: % Canopy Transect: % Canopy Transect.. 9% Canopy Transect: % Canopy
2|NA 1 77.64% 1A 96.56% 1 88.56%
S5A 66.98% 2 87.85% 1B 94.28% 2 87.00%
5Bl 64.77% 3A| 7543% 1C|  95.26% 4] 93.63%
9A 14.59% 3B 76.99% 2A 97.53% 6 91.68%
9B 23.04% 4A 78.29% 2B 92.53% ~TA 95.91%|
10 25.90%)| 4B 76.47% 2C 92.27% 7B 80.50%
12 83.62% 4C 69.97%|. 3A 77.58% 11A 97.60%
13[NA NA[NA 3B 85.57% 118 92.40%
Site Average: 46.48%i{Site Average: 77.52%|Site Average: 91.45%|Site Average: 90.91%
Four-Site Average: 71.82%
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Table 7.1 Summary of Shrub Layer Field Data

Victoria Study Sitc
Common Name | Scientific Name [Cover|Frequency _% Relative Values

Cover |Frequency | Importance

hardy orange Poncirus trifoliata 5.7% 15.0%| 39.6%| 343%|  369%

box elder Acer negundo 2.8% 6.3%| 19.8% 143%|  17.0%

sandpaper tree Ehretia anacua 2.4%]| 7.5%| 16.7% 17.1% 16.9%

Chinese tallow . |Sapium sebiferum | 1.5% 5.0%] 10.5% 11.4% 11.0%

sand-bar willow _|Salix interior 0.7% 2.5%| 4.7% 5.7% 5.2%

deciduous holly | Mex decidua 0.5% 2.5%| 3.3% 5.7% 4.5%

wingleaf soapberry [Sapindus saponaria | 0.4% 2.5%| 3.0% 5.7% 4.3%
osage orange Maclura pomifera 0.4% 2.5%| 2.5% 5.7% 4.1% -

Total| 14.4%| NA|[100.0%| 100.0% 100.0%
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Table 7.2 Summary of Shrub Layer Field Data
Nurscry Study Site
Common Name Scientific Name : % Relative Values
Cover| Frequency {Cover |Frequency |Importance

box elder Acer negundo 12.6% 17.5%] 60.2% 35.0% 47.6%
Mexican buckeye |Ungnadia speciosa 1.9% 7.5%{ 9.3% 15.0% 12.1%
pecan |Carya illinoensis 1.6% 3%]| 7.6% 12.5% 10.0%
red buckeye Aesculus pavia 1.6% 50%| 7.6%] 10.0% 8.8%
cedar elm Ulmus crassifolia 0.9% 3.8%] 4.1% 7.5% 5.8%
sycamore Platanus occidentalis 0.6% 2.5%| 2.8% 5.0% 3.9%
deciduous holly Ilex decidua 0.5% 2.5%( 2.5% 5.0% 3.7%
chinaberry Melia azedarach 0.7% 1.3%| 3.1% 2.5% 2.8%
sandpaper tree Ehretia anacua 0.3% 1.3%| 1.6%] 2.5% 2.0%
green ash Fraxinus pennsylvanica | 0.3% 1.3%| 1.2% 2.5% 1.8%
wafer ash Ptelea trifoliaia 0.0% 1.3%| 0.2% 2.5% 1.3%
Total 20.9% 50.0%] 100.0%|  100.0% 100.0%
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Table 7.3 Summary of Shrub Layer Field Data

Gonzales Study Site

Common Name | Scientific Name A o Relative Values
Cover | Frequency [Cover |Frequency |Importance
cedar elm [mus crassifolia 2.7% 18.6%| 20.8% 37.1% 28.9%
hackberry Celtis laevigata | 4.2% 7.1%| 32.9% 14.3% 23.6%
box elder Acer negundo 2.3% 8.6%| 18.3% 17.1% 17.7%
slippery elm Ulmus rubra 1.1% 43%| 8.8% 8.6% 8.7%
hawthorn |Crataegus sp. 1.0% 43%| 7.5% 8.6% 8.0%
pecan Carya illinoensis 0.8% C14%|  5.9% 2.9% 4.4%
sandpaper tree Ehretia anacua 0.4% 2.9% 3.0% 5.7% 4.4%
red buckeye Aesculus pavia 0.4% 2.9% 3.0% 5.7% 4.3%
Total ' 12.8% 50.0%] 100.0% 100.0% 100.0%:;
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Table 7.4 Summary of Shrub Layer Field Data
Hearne Study Site
Common Name Scientific Name Cover |Frequency % Relative Values

. ' Cover |Frequency|Importance
roughleaf dogwood  |Cornus drummondii 23.38%| 51.25%| 48.00%] 38.32% 43.16%
box elder . Acer negundo 7.93%| 25.00%| 16.27%| 18.69% 17.48%
slippery elm Ulmus rubra 5.49% 15.00%]| 11.27% 11.21% 11.24%
Virginia creeper Parthenocissus guinquefolia | 2.03%| 6.25%| 4.16% 4.67% 4.42%
hackberry Celtis laevigata 1.83% 6.25%| 3.75% 4.67% 4.21%
chinaberry Melia azedarach 2.07% 5.00%| 4.24% 3.74% 3.99%
trumpet creeper Campsis radicans 1.29% 6.25%]| 2.65% 4.67% 3.66%
pecan Carya illinoensis 1.68% 3.75%| 3.44% 2.80% 3.12%
greenash Fraxinus pennsylvanica. 0.88% 2.50%| 1.80% 1.87%| 1.83%
black willow Salix nigra 0.70% 2.50%| 1.43% 1.87%]| 1.65%
American elm Ulmus americana 0.29%|  2.50%| 0.59% 1.87% 1.23%
honey locust Gleditsia triacanthos 0.19% 2.50%| 0.38% 1.87% 1.13%
cedar elm Ulmus crassifolia 0.56% 1.25%| 1.15%]  0.93% 1.04%
American beautyberry |Callicarpa americana 0.30% 1.25%| 0.62% 0.93% 0.78%
snowberry Symphoricarpos spp. 0.08% 1.25%| 0.15% 0.93% 0.54%
poison ivy Toxicodendron radicans 0.05% 1.25%|  0.10% 0.93% 0.52%
Total|48.71% ‘NA|100.00%| 100.00%] 100.00%
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Table 8.1 Summary of Shrub Layer Transect Data
Victoria Study Site

) . 1 2 4 6 . TA . 7B 11A 11B Site Averages| % Relative

Common Name Scientific Name Cov | Frq |Cov| Frq [Cov| Frq |Coev| Frq | Cov | Frq 1 Cov| Frq | Cov | Frq | Cov | Frq | Cov | Frg | Importance
hardy orange Poncirus trifoliata 31.5%)| 60:0%)| 0.0%] 0.0%]0.0%| 0.0%] 0.0%| 0.0%] 6.4%)| 20.0%; 7.6%[ 40.0%] 0.0%| 0.0%| 0.0%! 0.0%| 5.7%|15.0% 36.9%
box elder Acer negundo 0.0%| 0.0%]0.0%] 0.0%)]0.0%)| 0.09%]0.0%| 0.0%| 2.1%[10.0%:; 0.0%]| 0.0%| 6.8%|20.0%] 13.8%] 20.0%| 2.8%| 6.3% 17.0%
sandpaper tree Ehretia aracua 0.0%| 0.0%] 0.0%] 0.0%)]0.0%| 0.0%)| 4.5%)| 20.0%| 5.6%| 20.0%! 0.0%| 0.0%| 0.0%] 0.0%| 9.1% 20.0%| 2.4%| 7.5% 16.9%
Chinese tallow Sapium sebiferum 0.0%f 0.0%] 1.2%} 10.0%] 3.5%] 20.0%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%| 0.0%| 7.3%)|10.0%{ 0.0%[ 0.0%] 1.5% 5.0% 11.0%
sand-bar willow Salix inferior . 0.0%| 0.0%] 0.0%]| 0.0%| 0.0%] 0.0%)] 0.0%| 0.0%| 0.0%| 0.0%]0.0%| 0.0%| 5.4%[20.0%| 0.0%| 0.0%{ 0.7%| 2.5% 5.2%
deciduous holly flex decidua 0.0%| 0.0%]0.0%)| 0.0%| 0.0%] 0.0% 3.8%] 20.0%] 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%] 0.5%| 2.5% 4.5%
winglkeafsoapberry  |Sapindus saponaria | 3.4%[ 20.0%] 0.0%| 0.0%)| 0.0%]| 0.0%] 0.0%| 0.0%] 0.0%| 0.0%]0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.4%| 2.5% 4.3%)|
osage orange Maclura pomifera 0.0%)| 0.0%|0.0%| 0.0%] 0.0%] 0.0%]0.0%| 0.0%| 0.0% 0.0%)|0.0%| 0.0%| 2.9%)20.0%| 0.0%| 0.0%| 0.4%| 2.5% 4.1%
Total| 34.9% Na[1.2%] Na|3.5%| Nal83%6] Na[14.1%] NA[7.6%] NA[22.4% NA|22.9%| NA[144%| NA 100.0%

Table 8.2 Summary of Shrub Layer Transect Data
Nursery Study Site

Common Name Scientific Name 1A 1B 1C 2A 2B 2C 3A 3B Site Ayerages % Relative
Cov | ‘Frq [Cov| Frq | Cov | Frq | Cov | Frq | Cov | ¥rq | Cov | Frq | Cov] Frq | Cov | ¥Frq | Cov | Frq | Importance

box elder Acer negundo 558%]| 80.0%| 0.0%| 0.0%| 0.0%| 0.0%[40.5%]| 50.0%] 0.0%] 0.0%] 0.0%| 0.0%|4.1%; 10.0%| 0.0%| 0.0%}12.6%) 17.5% 47.6%
Mexican buckeye |Ungnadia speciosa 0.0%]  0.0%| 0.0%] 0.0%| 9.4%]40.0%| 0.0%| 0.0%] 0.0%] 0.0%] 6.1%]20.0%| 0.0%! G.0%[ 0.0%| 0.0%] 1.9%| 7.5% 12.1%
pecan Carrya illinoensis 1.2%] 10.0%| 0.0%] 0.0%] 0.0%| 0.0%| 0.0%]| 0.0%]0.0%] 0.0%] 0.0%| 0.0%]|0.0%] 0.0%| 11.4%)|40.0%| 16%| 63% 10.0%
red buckeye Aesculus pavia 0.0%| 0.0%] 5.6%] 20.0%| 7.0% 20.0%| 0.0%] 0.0%|0.0%| 0.0%| 0.0%| 0.0%)|0.0%| 0.0%| 0.0%| 0.0%| 1.6%| 5.0% 8.8%
cedar elm Ulmus crassifolia 0.0%| 0.0%]0.0%| 0.0%| 00% 0.0%] 0.0%] 0.0%]0.0%] 0.0%] 6.9%)] 30.0%| 0.0%:; 0.0%| 0.0%| 0.0%[ 0.9%] 3.8% 5.8%
sycamore Platanuy occidentalis 4.7%| 20.0%| 0.0%| 0.0%] 0.0%] 0.0%] 0.0%| 0.0%]0.0%)]0.0%| 0.0%} 0.0%] 0.0%] 0.0%| 0.0%| 0.0%| 06%| 2.5% 3.9%
dectduous holly  |fex decidua 0.0%| 0.0%]0.0%] 0.0%| 0.0%| 0.0%| 0.0%] 0.0%]0.0%]0.0%] 4.1%!20.0%] 0.0%| 0.0%| 0.0%| 0.0%| 05%| 25% 17%
chinaberry Melia azedarach 0.0%| 0.0%]0.0%| 0.0%] 0.0%] 0.0%| 0.0%| 0.0% 0.0%]0.0%| 0.0%| 0.0%! 5.2%| 10.0%{ 0.0%[ 0.0%| 0.7%| 1.3% 2.8%
sandpaper free Ehretia anacua 0.0%| 0.0% 0.0%| 0.0%! 0.0%] 0.0%] 0.0%| 0.0%)] 0.0%) 0.0%| 0.0%| 0.0%}0.0%| 0.0%)| 2.6%]10.0%)| 0.3%| 13% 2.0%
green ash Fraxinus pennsylvanica 2.0%| 10.0%] 0.0%| 0.0%] 0.0%| 0.0%| 0.0%| 0.0%;0.0%]0.0%| 0.0%] 0.0%; 0.0%[ 0.0%| 0.0%] 0.0%| 0.3%| 13% 1.8%
wafer ash Plelea trifoliaia 00%|  0.0%f0.0%] 0.0% 00%] 0.0%] 0.0%] 0.0%0.0%] 0.0%| 0.0% 0.0%] 0.3%] 10.0%| 0.0%] 0.0%] 0.0%| 13% 1.3%
Total| 63.7% NAJ 5.6%| NA:164% NA|40.5%| WNAJ0.0%; NA|17.0%1 . NAI9.6%| NA[14.0%] NA|20.9% NA 100.0%
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Table 8.3 Summary of Shrub Layer Transect Data
Gonzales Study Site

Common Name | Scientific Name 1 2 3A 3B 4A 4B 4C Site Averages| % Relatiw'e
Cov| Frq | Cov Frq |Cov| Frq |Cov| Frgq | Cov Frg Cov | Frq | Cov| Frq | Cov | Frq | Importance

cedar elm Ulmus crassifolia | 0.0%)| 0.0%| 8.6%| 50.0%] 3.0%| 10.0%] 2.4%{ 20.0%| 0.7%| 10.0%| 1.7%]| 10.0%]| 2.3% 30.0%)| 2.7%i 18.6% 28.9%
hackberry Celris laevigata 1.79%] 10.0%| 4.5%] 20.0%| 0.0%] 0.0%)| 0.0%| 0.0%[ 0.0%| 0.0%]| 23.3%| 20.0%)| 0.0% 00%| 4.2%| 7.1% - 23.6%
box elder Acer negundo 0.0%| 0.004 0.0%| 0.0%)| 0.0%] 0.0%)| 0.0% 0.0%} 16.4%! 60.0%| 0.0%| 0.0%] 0.0%| 0.0%| 2.3%| 8.6% 17.7%
slippery elm Ulrmus rubra 0.0%| 0.0% 0.0%| 0.0%]0.0%] 0.0%]0.0% 0.0%] 7.9% 30.0%| 0.0%| 0.0%)|0.0%] 0.0%| 1.1%| 4.3% 8.7%
hawthormn Crataegus sp. 0.0%| 0.0% 6.7% 30.0%| 0.0%]| 0.0%]0.0%| 0.0%| 0.0%; 0.0%] 0.0%| 0.0%]0.0%| 0.0%| 1.0%{ 4.3% 8.0%
pecan Carrva illinvensis | 0.0%] 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%]| 0.0%| 5.3%i 10.0%| 0.0%]| 0.0%]0.0%| 0.0% 0.8%| 1.4% 4.4%
sandpaper tree  [Ehretia anacua 0.0%| 0.0%! 0.0%| 0.0%] 2.3%]| 10.0%] 0.4%| 10.0%} 0.0% 0.0%| 0.0%| 0.0%|0.0%[ 0.0%| 0.4% 2.9% 4.4%
red buckeye Aesculus pavia 2.7%| 20.0%! 0.0%]  0.0%] 0.0%]| 0.0%] 0.0%| 0.0%| 0.0%; 0.0%] 0.0%| 0.0%]0.0%| 0.0%| 0.4%| 2.9% 4.3%
Totall 4.4%| NA!19.9%}' NA}3.3%| NAJ2.8%| NA]30.3% NA|25.0%| NA[2.3%| NA|12.8%| NA 100.0%

Table 8.4 Summary of Shrub Layer Transect Data
Hearne Study Site

. ' 2 A 5B . A 9B 10 12 13 Site Averages | % Relative

ommon Name Scientific Narlne Cov Frq Cov Frq | Cov | Frq | Cov [ Frq | Cov | Frq | Cov Frq | Cov Frq Cov Frq | Cov | Frq | Impertance
roughleaf dogwood Cornus drimmondii 52.7%] 60.0%] 10.4%! 30.0%|[ 24.6%| 70.0%] 0.0%[ 0.0%]23.0%( 60.0%|26.2%| 60.0%]33.2%| 60.0%; 16.9%] 40.0%[23.4%| 51.3% 432%
box elder Acer negimdo 40%] 10.0%| 4.7%)| 40.0%| 0.0%| 0.0%] 19.0%] 30.0%| 3.4%)] 10.0%| 8.5%| 30.0%)] 6.1%h 20.0%j 17.7%; 60.0%| 7.9%| 25.0% 17.5%
slippery elm Ulmus rubra 7.4%] 200%| 0.0%| 0.0%| 0.0%| 0.0%]180%)30.0%| 05%| 10.0%)| 1.4%| 10.0%]14.0%| 40.0%] 2.6%] 10.0%| 5.5%| 150% 11.2%
Virginia creeper Parthenvcissus quinguefolia | 0.0%]  0.0%| 6.0%| 10.0%] 102%| 40.0%| 00%] 0.0%| 00%| 0.0%| 0.0%| 0.0%; 0.0%| 00%; 00%; 00%| 20%| 63% 4.4%
hackberry Cellis luevigata 5.6%) 200%| 0.0%! 00%] 2.6%| 10.0%] 0.0%] 00%| 00%] 0.0%| 0.0%[ 0.0%) 54%| 10.0%] 10% 10.0%) 1.8%| 6.3% 4.2%
chinaberry Melia azedarach 0.0%] 00%| 85% 30.0%| 0.0%] 0.0%] 80%[100%| 0.0%] 0.0%| 0.0%| 0.0%] 0.0%| 0.0%; 00%; 00%| 21%| 50% 4.0%
trumpet creeper Campsis radicans 4.7%] 20.0%| 0.0% 00%| 0.0%] 0.0%] 00% 00%| C0%| 0.0%| 0.0%| 00%) 22%| 10.0% 34% 20.0%| 13%[ 63% 3.7%
pecarn Carrye illinoensis 0.0%] 00%| 4.4% 100%]| 0.0%| 0.0%| 0.0%] 0.0%| 9.0%{ 20.0%| 0.0%[ 0.0%] 0.0%] ‘0.0%] 0.0%| 00%)|) t.7%| 3.8% 3.1%
green ash Freinus pennsylbvanica 00%) 0.0%] 0.0% 00%| 0.0%| 00%] 20%! 10.0% 0.0%]| 0.0%| 00%| 00%; 5.0%| 10.0%; 00%| 00%| 0.9% 25% 1.8%
black willow Selix nigre 0.0%  0.0%] 3.3%F 10.0%] 0.0%] 0.0%] 2.3% 10.0%| 0.0%]| 00%| 0.0%] 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.7% 2.35% 1.7%
Aurerican elm Ulmus americana 0.0%  0.0%)| 009 00%| 00%| 0.0% 00% 00%| 00| 00%] 2275] 200%F 0.0%] 0.0%] 0.0%| 00%| 03% 2.5% 1.2%
honey locust |Gleditsia triacanthos 0.0%! 00%]| 0.0% 00%| 00%| 00%]| 0.0%] 0.0%| 0.6%| 10.0%| 0.0%| 0.0%] 0.9%] 10.0% 0.0%| 0.0%| 02%] 25% 1.1%
cedar elm . Uimus crassifelia 0.0%; 0.0%] 4.5%] 10.0%| 0.0%| 00%] 00%] 0.0%| 0.0%| 0.0%| 0.0%| 00% 0.0%| 0.0%] 0.0%| 00%] 06% 13% 1.0%
Asrerican beautyberry | Callicarpa umericana 00% 00%| 0.0% 00%] 0.0%| 0.0%| 0.0% 0.0%| 2.4%] 10.0%| 0.0%| 0.0%] 0.0%| 0.0%] 0.0%| 00%; 03%] 13% 0.8%
snowberry . Symphoricarpos spp. 0.0%| 00%] 06% 100%| 0.0%| 0.0%] 00%| 0.0%| 00%] 0.0%| 00%, 0.0%] 0.0%] 0.0% 00%| 00% 0.1%] 13% 0.5%
poison vy Toxicodendron radicans 0.0%) 00%]| 0.4%! 10.0%| 0.0%| 0.0%| 00%| 0.0%| 00%{ 0.0%| 0.0%) 0.0%; 0.0%| 00%: 00%| 00% 0.1% 13% 0.5%
Total] 74.4% NA| 42.8% NA| 37.4% NA[49.3%] NAj| 38.9% NA| 38.4% NA{ 66.8% NA| 41.6% NA| 48.7% NA 100.0%
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Table 9.1 Summary of Herb Layer Field Data
Victoria Study Site
Common Name Scientific Name Cover |Frequency % Relative Values

Cover |Frequency|Importance
frostweed Verbesina virginica 180.39%|  31.37%)]| 36.20%| 31.45% 33.83%
mnland sea oats Chasmanthium latifolium 136.27%| 23.53%| 27.35% 23.59% 25.47%
unknown unknown 53.92% 9.07%| 10.82% 9.09% 9.96%
caric sedge Carex sp. 40.93% 0.80%| 8.21% 9.83% 9.02%
Virginia wild rye Elymus virginicus 36.27%| 10.54%| 7.28%} 10.57% 8.92%
peppervine Ampelopsis arborea 10.29% 1.96%| 2.07% 1.97% 2.02%
Macartney rose Rosa bracteata 8.09% 2.21%| 1.62% 2.21% 1.92%
switchgrass Panicum virgatum 10.29% 1.72%| 2.07% 1.72% 1.89%
sandpaper tree Ehretia anacua 6.13% 1.72%| 1.23% 1.72% 1.47%
{rifoliate orange Poncirus trifoliata 6.62% 1.47%| 1.33% 1.47% 1.40%
skender yellow woodsorrel |Oxalis dillenii 1.47% 2.45%| 0.30% 2.46% 1.38%
mustang grape Vitis mustangensis 3.19% 1.47%| 0.64% 1.47%| 1.06%
saw greenbrier Smilax bona-nox 0.74% 0.74%| 0.15% 0.74% 0.44%
Virginia creeper Parthenocissus quinquefolia 1.23% 0.49%| 0.25% 0.49% 0.37%
Wright moming-glory Ipomoea wrightii 1.23%|  0.49%| 0.25%|  0.49% 0.37%
basketgrass Oplismenus hirtellus 0.98% 0.49%| 0.20% 0.49% 0.34%
cat-claw vine Macfadyena unguis-cati 0.25% 0.25%| 0.05% 0.25% 0.15%
Total| 498.28% NA|100.00%] 100.00%; 100.00%

19 abed




Table 9.2 Summary of Herb Layer Field Data
Nursery Study Site
Common Name Scientific Name Cover | Frequency % Rglatlve Values

Cover | Frequency | Importance
frostweed Verbesina virginica 202.70% 3022%| 52.91% 41.67% 47.29%
basketgrass Oplismenus hirtellus 42.89% 13.24%| 11.20% 14.06% 12.63%
caric sedge Carex sp. 29.41% 10.54%| 7.68% 11.20% 9.44%
Virginia wild rye Elymus virginicus 25.74% 8.58%| 6.72% 9.11% 7.92%
unknown unknown 10.54% 4.17%| 2.75% 4.43% 3.59%
sandpaper tree Ehretia anacua 8.33% 2.94% 2.18% 3.13% 2.65%
box elder Acer negundo 10.78% 221%| 2.82% 2.34% 2.58%
inland sea oats Chasmanthium latifolium 9.07% 221%| 2.37% 2.34% 2.36%
Canadian goldenrod Solidago altissima 10.29% 1.72%| 2.69% 1.82% 2.26%
switchgrass Panicum virgatum 7.84% 1.96%| 2.05% 2.08% 2.07%
castor bean Ricinus communis 4.41% 1.72%] 1.15% 1.82% 1.49%
rustyseed paspalum Paspalum langei 5.39% 1.23%) 1.41% - 1.30% 1.35%
red buckeye Aesculus pavia 6.13% 0.98%| 1.60% 1.04% 1.32%
Texas skeleton weed Lygodesmia texana 4.41% 0.74% 1.15% 0.78% 0.97%
cedar elm 1Ulmus crassifolia 2.21% 0.74%! 0.58% 0.78% 0.68%
Carolina snailseed Cocculus carolinus 1.23% 0.49%| 0.32% - 0.52% 0.42%
horseherb Calyptocarpus vialis 0.49% 0.49%| 0.13% 0.52% 0.32%
pecan Carya illinoinensis 0.49% 0.25%| 0.13% 0.26% 0.19%
roughleaf dogwood Cornus drummondii 0.25% 0.25%| 0.06% 0.26% 0.16%
slender yellow woodsorrel  |Oxalis dillenii 0.25% 0.25%| 0.06% 0.26% 0.16%
mustang grape Vitis mustangensis 0.25% 0.25%| 0.06% 0.26% 0.16%
Total} 383.09% NA| 100.00%| 100.00% 100.00%
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Table 9.3 Summary of Herb Layer Field Data
Gonzalcs Study Site
Common Name Scientific Name Cover [requenc % Relative Valucs
Cover | Frequency | Importance

basketgrass Oplismenus hirielluy 47.62%| 24.37%| 27.16%|  25.74% 26.45%
horseherb Calyptocarpus vialis 36.69%]| 15.97%| 20.93% 16.86% 18.90%
unknown NA ‘ 28.29%| 17.93%| 16.13% 18.93% 17.53%
Turk's cap Malvaviscus arboreus var. drummondii 17.37%| 9.52%| 9.90% 10.06% 9.98%
Virginia wild rye Elymus virginicus 13.17%)| 8.68%| 7.51% 9.17% 8.34%
frostweed Verbesina virginica 13.73%| 6.16%| 7.83% 6.51% 7.17%
sedge Carex sp. 4.48%| 3.64%| 2.56% 3.85% 3.20%
sandpaper tree Ehretia anacua 4.48%]| 2.80% 2.56% 2.96% 2.76%
red buckeye Aesculus pavia 2.24%| 1.68%| 1.28% 1.78%)| 1.53%
cat-claw vine Macfadyena unguis-cati 1.96%| 0.56%| 1.12% 0.59% 0.85%
rustyseed paspalum Paspalum langei ' 1.40%| 0.84%| 0.80% 0.89% 0.84%
dewberry Rubus trivialis 1.12%} 0.56%| 0.64% 0.59% 0.62%
Pennsylvania cucumber plant | Parietaria pensylvanica 0.84%| 0.56%| 0.48% 0.59% 0.54%
cedar elm Ulmus crassifolia 0.84%| 0.56%| 0.48% 0.59% 0.54%
giant ragweed Ambrosia trifida 0.56%| 0.28%| 0.32% 0.30% 0.31%
pigeonberry Rivina humilis 0.28%]| 0.28%| 0.16% 0.30% 0.23%
chinaberry Melia azedarach 0.28%| 0.28%| 0.16% 0.30% 0.23%

Total| 175.35%] 94.68%] 100.00%| 100.00% 100.00%
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Table 9.4 Summary of Herb Layer Field Data
Hearne Study Site
Common Name Scientific Name Cover | Frequency : o Relative Values

Covér | Frequency | Importance
Virginia wild rye Elymus virginicus 30.64% 15.20%| 47.35% 51.58% 49.46%]
inland sea oats Chasmanthium latifolium | 11.27% 2.94%| 17.42% 9.98% 13.70%
trumpet creeper Campsis radicans 3.68% 1.72%|  5.68% 5.82% 5.75%
mist flower FEupatorium colestinum 3.92% 1.47%| 6.06% 4.99% 5.53%
spiny chloracantha  |Chloracantha spinosa 2.94% 0.74%)| 4.55% 2:50% 3.52%
caric sedge Carex sp. 1.72% 1.23%| 2.65% 4.16% 3.41%
box elder Acer negundo 2.21% 0.74%; 341% 2.50% -2.95%
spiny aster Xanthium spinosum 0.98% 0.74%; 1.52% 2.50% 2.01%
bristly greenbriar Smilax tamnioides 1.47% 0.49%1 2.27% 1.66% 1.97%
giant ragweed Ambrosia trifida 0.98% 0.49%| 1.52% 1.66% 1.59%
slippery elm Ulmus rubra 0.74% 0.49%| 1.14% 1.66% 1.40%
mland sea oats Chasmanthium latifolium_ | 0.49% 0.49%| 0.76% 1.66% 1.21%
saw greenbrier Smilax bona-nox 0.49% 0.49%| 0.76% 1.66% 1.21%
unknown NA - 0.49% 0.49%| 0.76% 1.66% 1.21%
roughleat dogwood  |Cornus drummondii 0.74% 0.29%] 1.14% 1.00% 1.07%
soapberry Saponicus saponaria - 0.49% 0.25%| 0.76% 0.83% 0.79%
peppervine Ampelopsis arborea 0.49% 0.25%| 0.76% 0.83% 0.79%
hackberry Celtis laevigata 0.25% 0.25%| 0.38% 0.83% 0.61%
pink boneset Eupatorium incarnatum 0.25% 0.25%| 0.38% 0.83% 0.61%
chinaberry Melia azedarach 0.25% 0.25%| 0.38% 0.83% 0.61%
green ash Fraxinus pennsylvanica 0.25% 0.25%| 0.38% 0.83% 0.61%
Total} 64.71% NA| 100.00%} 100.00% 100.00%
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Table 10.1

Victoria Study Site

Summary of Herb Layer Transect Nata

Common Name Seientific Name 1 2 4 [ TA ‘ B 11A IIB Site Averages [ % Relative

] Cov Frq | Cov I Cov Frq | Cov Frg Cov Frq | Cov Frg | Cov | Frq | Cov Frq | Cov | ¥rq | Importance

frostweed Verbesing virginica 0.0%| 0.0%)| 123.5851 19.6%| 0.0%| 0.0%| 70.6%[ 17.6%]233.3%/ 52.9%| 423.5%| 70.6%| 331 4% 35.2% 260.8%| 51.0%| 180.4%| 31.4% 33.8%
miand sea oats Chasmanthiwm latifolion 215.7%] 36 20| 178 4% 37 3% 178.4%] 27.5%| 431.4%]| 54 9% 37.3%| 0.8%| 0.0%| 0.0%] 0.0%] c.00% 49.00]19.6%|136.3%]23.5% 25.5%
unknown unkrown 725000 15.7%)| 74.5%] 13.7%)] 0.0%| 0.0%| 15.7% 3.9%i213.7%|17.6%| 0.0%] 0.0%| 0.0% 00%] 569%|21.6%| 53.9%| 9.1%] 10.0%)
caric sedge” Carex sp. 66.7%] 23.5%| 43.1%1 7.8%| 120.6%] 25.5%] 35.3%| 5.9%). 7.8%| 2.0%| 17.6%| 3.9%| 0.0%| 0.0%] 353%| 9.8%| 40.9%| 98%] 9.0%)
Virginia wild rve Folymus virginicus $2.9% 10 6%| 76.5%¢ 15.7%| 9.8%| 7.8%| 11.8%| 5.9%| 25:5%| 7.8%| 41.2%]|11.8%| 25.5%| 5.9%] 47.1%[11.8%| 36.3%[10.5% 8.9%)
pepperving Ampelopsis arborea 0.0%] 0.0%| 0.0% 00% 00% 00% 00% 00%] 00% 0.0% 7.8%| 20%| 74.5%|13.7% 00%| 0.0%| 10.3%| 2.0% 2.0%)
Macariney rose Rusa bracteata 43.1% 98%| o00%F 0.0%| o00% oocs] 00% 0.0%] (1.8%| 3.9%| 9.8%| 3.9%| 00%[ 0.0%] 00%| 0.0%| 81%| 2.2% 1.9%)
switchgrass Panicum virgatum D.0% 0.0%| 00%] 0.0% o0 00 0.0% 0.0% 255%| 2.0%|  98%) 20%| 47.1%| 9.8%| 00%| 0.0%| 10.3%| 1.7% 1.9%
sandpaper tree Ehretia anucug 11.8% 2.0%| 00%| 0.0%| 9.8% 39% 00%| co%el 98%[ 3.9%| 17.6%] 39%| 0.0%| 00% 0.0%| 00%) 6.1%| 1.7% 1.5%
trifoliate orange FPoncirus trifpliata 31.4%] 7.8%] 00%| 0.0 00%| 0.0%] 0.0%| 00%] 11.8% 2.0%| 9.8%| 20%| 00%[ 0.0% ©0% 0.0% 66%| 15% 1.4%
slender yellow woodsorrel  |Cxalis dillenii 11.8% 19.6%] 0.0%| 0.0% 00% 00% 00% 00%] 0.o0% cow| 0.0%] 0.0%[ 00%|) 0.0%  0.0%) 0.0% 15%| 2.5% 1.4%
mustang grape Vitis mustangensis 78%| 3.9% 00%| 00% 00%| 00% 00%] 00%| 17.6% 7.8%| 0.0%| 0.0%| 0.0% 0.0% 00% 00% 32%| 1.5% 1.1%
saw greenbrier Smiitacs bona-nox 0.0% 00wl o00% cow 00 000 20%| 2.0%l 39% 39%| 0.0%| 0.0%] 00%| 0.0% 00% 00% 07%| 0.7% 0.4%
Virginia creeper Purthenocissus guinguefolia 00w 0.0%  00%| cose  00%| 00%  9.8%| 3.9% 00wl 0.0%  0.0%] o0%] 000 00%| 0.0% 00%] 1.2%; 0.5% 0.485
Wripht morning-glory Ipemoea wrightii® 0.0%| 0.0% 00%| 0.0% -00%] 00wl oo%| 0.0% 5.9%| 20% 39%| 20%%] 0.0% 0.0%| 00%| 00%: 12% 0.5% . (.48
baskeigrass Oplisments hrirtellus 000 00% o00% co0% 780 39% 0.0%| 00%] 00% 0.0% 0.0%] 0.0%] 00%| 0.0%| 0.0%| 00%; 10%| 0.5% 0.3%
cat-claw vine. Mecfadvena unguis-cals 0.0%| 00 00%| 00% 00%| 00% 2.0%| 2.0%] 00% 00% 0.0%| 0.0%| 00%| 0.0%| 00% 0.0% 02%] 02% 0.1%
Total| 513.7%| Nal496.1%| Nal32735%] NA{576.5%| Nal603.9%] NA|5412%| NAj478.4%| NA[449.0%; NAi4983%] NA 100.0%
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Tablc 10.2  Summary of Herb Layer Transect Data
Nursery Study Site

Commion Name Seientific Name 1A 1B 1C A _ 2B 2C 3A 3B Site Averages | % Relative
Cov | Frgq | Cov § ¥rq [ Cov | Fq | Cov | Frq | Cov | Frg | Cov Frq Cov | Frq | Cov | Frq | Cav Frq { Importance |.

frostweed Verbesing virginice §0.4%] 17.69%] 227.5% 37.3%] ©.8%| 3.9%] 105.9%] 25.5%| 0.0%; 0.095] 329.4%( 70.6%| 423.5%] 80.4%4] 445.1%8] 78.4%| 202.7%)| 39.2% 47.3%
basketgrass Ciplismenus hirtetiuy 49.0%| 17.6%] 143.1%| 49.0%| 0.0%| 0.0%] 102.0%| 15.7%| 0.0%]| 0.0%] 59%| 20%| 43.1%|21.6%[ 0.0%| 0.0%] 42.9%)|13.2% 12.6%
cark sedge Cuarex sp. 29.4%, 7.8%} 51.0%| 19.6%|21.6%| 59%4 2.0%| 2.0%| 94.1%|31.4%5 29.4%| 11.8%; 0.0%[ 0.0%| 7.8%| 5.9%) 29.4%] 10.5% 9.4%
Virginia wild rye Elymus virginicus - 33305 9.8%{ 17.6%| 5.9%| 7.8%| 2.0%] 00%| 0.0%| 54.9%|19.6%] 0.0%| 0.0%| 588%19.6%| 33.3%| 11.8%| 25.7%| 8.6% T9%
inknown wnknown 0.0%| 0.0%; 0.0%| 00%| 0.0%| 0.0%| 0.0% 00%] 00%| 0.0%] 00%| 00% 2.0%| 2.0% 82.4%[31.4%[ 10.5%| 4.2% 3.6%
sandpaper free Fhretia anocua 0.0%| - 0.0%}F 11.8%| 3.9%|47.1%)| 1579 0.0%| 0.0%] 0.0%| 0.0% 7.8%| 3.9% 0.0%| 0.0%] 0.0%[ 0.0%| £3% 29% 2.7%
box elder Acer negundo 58.8%[11.8%| 0.0%| 0.0%] 00%| 0.0%| 275%| 59%] 0.0%| 0.0%{ 0.0% 0.0% 0.0%]| 0% 00%| 0.0%| 10.8%| 22% 2.6%
inland sea oats Chasmunthium latifolivm 0.0%] G.0%| 72.5%| 17.6%] 0.0%| 0.0% 0.0%{ 00%| 0.0% 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 5.1%| 2.2% 2.4%
Canadian goldenrod Solidaga altissima S 68.6%]1 7:8%| 0.0%| 0.0%| 0.0%] 0.0%| 0.0%{ 0.0%| 0.0%| 0.0%[ 0.0%( 00%| 13.7%] 59%| 0.0%| 00%| 10.3%] 1.7% 2.3%%)
switchgrass Fanicum virgatim 20.4%i 7.8%| 0.0%| 0.0%| 00%| 0.0%| 33.3%| 7.8%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 00%| 00%| 7.8%| 2.0% 2.1%
castorbean Ricinus commuis 21.6%] 7.8%| 00%| 00%| 0.0% 0.0%| 13.7%| 59% 0.0%{ 0.0%[ 0.0%| 0.0%[ 0.0% 0.0%[ C.0%{ .0.0% 4.4%| 1.7% 1.5%
rustyseed paspalum Paspalim langei 0.0%, 0.0%| 31.4%| 7.8%| 0.0% 0.0%| 0% 0.0%] 00%] 00%| 0.0%] 00% 11.8%| 2.0% ool oou] s4%f 12% 1.4%)
red buckeve Aesculuy pavica L00%| 0.0%] 49.0%) 7.8%| 0.0%] 0.0%] 0% 0.0%] 0.0%{ 00%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0% 00% 61% 1.0%, 1.3%
Texas skeleton weed Lygodesmia texana 1 00%| 0.0%] 0.0% 0.0%| 0.0%| 0.0%] 353%| 59%| 0.0%| 00%] 0.0%| 0.0% 0.0%| 0.0%| 0.0%[ 0.0%] 44% 0.7% 1.0%
cedar efm Ulmuy crassifolia D.0% 0.0%] 0.0%] 00%| 0.0% 0.0%| 0.0%| 0.0%| 59% 2.0%[ 3.9%[ 2.0%| 00%[ 0.0%] 7.8%| 20%| 22% 0. 7% 0.7%
Carolina snailseed Cocculus carolinus 0.0%] 0.0% 00%| 0.0%| 0.0%] 0.0%| 0.0%| 00%| 0.0%] 00%| 00%] 00%] 0.0%! O9.8%| 39%[ 12% 05% 0.4%,
horseherb Calyptocarpus vialis 0.0%! . 3.9%| 3.9%| 0.0%| 0.0%] 0.0%] 0.0%] 0.0%| 0.0%{ 0.0% 0.0%] 00%] 0.0% 0.0%; 0.0%[ 0.5%[ 0.5% 0.3%
pecan Carya illinoinensis 0.0%]  0.0%] 0.0%| 00%] 0.0% 0.0%| 000 0.0%] 00%] 0.0% 00%| 00%! 0.0% 3.9% 2.0%| 05% 0.2% 0.2%
roughkaf dogwood Carrus drummondii . 0.0%|  0.0%] 0.0%! 0.0%| 00%|[ 0.0%] 0.0% 0.0%| 0.0%| 0.0% 0.0%| 2.0% 2.0% 0.0%| 0.0%] 0.2%| 0.2% 0.2%%
slender vellow woodsorrel | Oxaliy diflenii 2.0%| 2.0%|  0.0%| 0.0%F 0.0%| 0.0%| 0.0%] 0.0%| 0.0%] .0%[| 0.0%| 0.0%| G.0%| 0.0%| "0.0% 0.0%% 02%| G.2% 0.2%
mustang grape Vitis mustangensis 20%| 2.0%| 00%| 0.0% 0.0%] 0.0%| 0.0%] 0.0%] 0.0% 0.0%] .0.0%| 0.0%| 0.0%| 0.0%[ 0.0%| 0.0%] 02% 02% 0.2%
) Totall 374.5%] NA|607.8%| NA[86.3%] NA|310.6%[. NA[1549%] NA[376.5%| NA[554.9% NA|5902%)| NA|383.1%| NA 100.0%
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Table 10.3  Summary of Herb Layer Transect Data

Gonzales Study Site

Common Name Scientific Name. 1 2 3A ) 3B 4A 4B 4C Site Averages % Relative
) Cov Fry Cov Frg Cov I'm Cov Fmqy Cov Fryg Cov Trg Cov Frq Cov. Ty Importance
basketgrass Oplismerny hirfiliu anoal  nno 314%| 73.5%]  40.09%) 33.3%| §4.3%| 47.1%]  0.0%[ 0.0%|  0.0%| 0.0%%] 168.6%] 66.79(| 47.690 24.43 26.4%
horsehert Calyptocarpus vialis 089 30wl o8| o8%| o41%f 412w 2550 7.8%| 23.5%] 13.7% 27.5%] 13.7%[ 66.7% 21.6%! 36.7%| 16.0% 18.9%
wnknown unknown 43.1%| 35.39%] 39.2%] 333% 20%] 2.0%|  00%)| 0.0%| 78.4%| 31.4%] 353%| 23.5%|  0.0% D.0%; 28.3%| 179%) 17.5%
Turk's cap Adatvaviscus arborews var. drummondii 23.5%| 15.7%| 5.9%] 3.9%| 17.6%| 11.8%| 39.2%| 15.7%, 59%| 3.9% s.oug 599 23.5% 9.8% 17.4% 9.5%) 10,0%|
Virginia wild rye FElymins virginicuy 21.6%| 15.7%| so%l soul T11m%w| 7.8%]  7.8%) s.o%e] 11.8%] 3.9%  7.8%| 3.9%| 25.5%] 17.6%: [32% ~8.7%) 8.3%
frostweed ‘| Perbesina virginica 35.3%| 13.7%| 0.0% 0.0% 2.0%| 2.0% 0.0%] 0.0%| 137%| 98%| #41.2%| 15.7% 3.9% 2.0% 13.7% 6.2%| 7.2%
canc sedge Carex sp. 0.0%] 0.0%| 0.0%[ 0.0% 0.0%| 00%| 25.5%: 21.6%[ 0.0%| 0.0%| 0.0%[ 0.0% 59% 3.9% 45% 36% 3.2%
sandpaper tree FEhretic anucna 15.7%] 5.9%| 00%( 00% 0.0%| 00%] 39%F 3.9%| 0.0%| 0.0%| 39%[ 3.9% 7.8% 5.9  435% 28% 2 8%
red buckeye Aesciddus pavia 15.796] 11.8% 0.0%| 0.0% 0.0%| 00%| 00% 0.0%[ 00%| 0.0%| 00% 0.0%] 00% 60% 22%| 1.7% 1.5%
cat-claw vine Mucjadyend unguts-cali 0.0% 00% 00% 00%l 13.7%] 3.9% 0.0% 00% 00%| 00% 00% 0.0% 0.0% 00% 2.0% 06% 0.9%)
rustyseed paspahuim FPaspatuin langei 0.0%6 0.0% 0.0% 0.0% 0.0%| 00%| 0.0% 00%| .00%| 00%| 00% 00%] 98% 59% 14%  0.8% 0.8%
dewberry Rubus trivialis 3.0%] 2.0%| 00% 00% 3.9% 2.0%| 0.0% 0.0%| 00%] 0.0% 0.0% 0.0% 00% 00% Li% 06% 0.6%,
Pennsylvania cucumber plant |Parietaria pensylvanica 0.0%] 0.0%)| 0.0% 0.0% 0.0% 0.0%| 0.0% 00%|  0.0%| 00% 00% 0.0% 59% 3.9% 0.8% 0.6% L 0.5%)
cedar elm Ulmus crassifolia 0.0%] 0.0%] 55%[ 3.9% 0.0%| 00%| . 0.0% 0.0%| 00%]| 00% 00%| 00% 00% 00% 08% 06% 0.5%
ant rapweed | Ambrosia trifida 0.0%( 0.0%] 0.0%| 0.0% 39% 2.0%| 0.0% 0.0%] 00%| 00% 0.0%| 0.0% 0.0% 00% 0.6% 0.3% 0.3%
pigeonberry Rivina humilis 0.0%{ 0.0%| 0.0%| 0.0% 20% 20%|  0.0% 0.0%  0.0%| 00%] 0.0%] 0.0% 0.0% 006% 03%  03% 0.2%
chinabesry |Melia azedarach 0.0%] 0.0%| 0.0%| 0.0% 0.0%| 00%| 0.0% 0.0%] "0.0%] 00% 20%| 20%| 00% 0.0% 03% 03% 0.2%
Totall 168.6%) NaA| 98.0% MNAP 200.0% NA] 186.3%]  NAl 1333%] Nl 123.5% NAL 317.6%) NA] 175.4%: NA 100.0%
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Table 10.4

Summary of Herb Layer Transect Data

Hearne Study Site

Common Name Seientific Name 2 5A 5B 9A 9B 10 12 13 Site Averages | % Relative
Cov | Frq | Cov Frq | Cov § Frq { Cov | Fiq Cov Frq | Cov | Frg | Cov | Frq | Cov | Frg | Cov | Frq | Importance

Virginia wild rye Elymus virginicus 51.0%| 17.6%| 0.0%] 0.0%] 0.0%] 0.0%; 19.6%{ 11.8%] 100.0%]| 41.2%] 72.5%| 49.0%] 0.0%] 0.0%| 2.0%)| 2.0%| 30.6%| 15.2% 49.5%
inland sea cats Chasmanthium latifolium | 0.0%)] 0.0%)| 78.4%)| 17.6%| 11.8%; 5.9%; 0.0%| 0.0%] 0.0%| 0.0%] 0.0%| 0.0%[ 0.0% 0.0%| 0.0%]{ 0.0%)| 11.3%| 2.9% 13.7%
trumpet creeper Campsis radicans 23.5%)| T8%| 0.0%| 0.0%] 0.0%]0.0%f 2.0%] 2.0% 0.0%| 0.0%] 0.0%[ 00% 0.0%[0.0%| 3.9%|3.9% 3.7%| 1.7% 5.8%
mist flower Eupatorium colestinum 0.0%| 0.0%| 0.0%; 0.0%] 0.0%!0.0%[ 0.0%| 0.0%| 31.4%| 11.8%] 0.0%|" 0.0%[ 0.0%]0.0%| 0.0%0.0%| 3.9%| 1.5% 5.5%
spiny chloracantha  |Chloracantha spinosa 0.0%| 0.0%| 23.5%! 59%| 0.0%}0.0%| 00%| 0.0%] 0.0%| 0.0%]| 0.0%| 0.0%[ 0.0%)0.0%| 0.0%{0.0%]| 29%| 0.7%| . 3.5%
wnknown sedge ] 0.0%| 00%] 9.8% 5.9%| 2.0%]2.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%| 0.0%[ 2.0%:2.0%| 0.0%]|0.0%] 1.7%] 1.2% 3.4%
box elder Acer negundo 0.0%| 0.0%] 0.0% 0.0%| 0.0%}0.0%| 0.0%| 0.0%] 0.0%| 0.0%| 5.9%| 2.0%[ 0.0%;0.0%|118%|3.9%; 22%| 0.7% 3.0%
spiny aster Xanthium spinosum 5.9%| 3.9%| 2.0%; 2.0%| 0.0%] 0.0%| 0.0%| 0.0%| 0.0%)| 0.0%| 0.0%| 0.0%| 0.0%j 0.0%| 0.0%} 0.0% 1.0% 0.7% 2.0%
bristly greenbriar Smilax_tamnioides 0.0%| 00%  7.8%] 2.0%| 0.0%|0.0%| 0.0%| 0.0%| 3.9%| 2.0%| 0.0%] 0.0% 00%]0.0%| 0.0%[0.0% 15% 0.5% 2.0%
{giant ragweed Ambrosia trifida 0.0%| 0.0%] 3.9%| 2.0%| 0.0%[0.0%| .3.9%| 2.0%| 0.0%| 0:0%| 0.0%| 0.0%| 0.0%|0.0%; 0.0%|0.0%[ 1.0%! 05% 1.6%
slippery elm Ulmus rubra 20%| 20%| 3.9%| 2.0%] 0.0%|0.0%] 0.0%] 0.0% 0.0%] 0.0%] 0.0%] 0.0%| 0.0%|0.0% 00%|0.0% 0.7% 05% 1.4%
inland sea oats Chasmanthium latifoliom | 0.0%[ 0.0%|  0.0%| 0.0%[ 0.0%]| 0.0%[ 3.9%| 3.9%| 0.0%]| 0.0%| 0.0%| 0.0%]| 0.0%| 0.0% 0.0%|0.0%| 05%| 0.5% 1.2%
saw greenbrier Smilax_bona-nox 0.0%| 00%| 0.0%| 0.0%| 0.0%|0.0%] 0.0%| 0.0%| 3.9%| 3.9%| 0.0%| 0.0%] 0.0%]0.0%! 0.0%]0.0%[ 0.5%| 0.5% 1.2%
unknown dicot . 0.0%| 00%| 0.0%| 0.0%| 0.0%)|0.0%] 0.0%| 0.0%| 0.0%] 0.0%]| 0.0%| 0.0%| 3.9%|3.9%] 0.0%[0.0%[ 0.5% 0.5% 1.2%
ronghleafdogwood  {Coraus drummondii 0.0%| 0.0%| 2.0%| 2.0%| 0.0%]0.0%| 0.0%] 0.0%] 0.0%] 0.0%| 0.0% 0.0%| 3.9%| 0.4%)| 0.0%]0.0%| 0.7%| 0.3% 1.1%
soapbemy Saponicus sapohqria 0.0%| 0.0%| 0.0%| 00%| 0.0%[0.0%| 0.0%| 0.0% 3.9%| 2.0%| 0.0%] 0.0%] 0.0%|0.0%)| 0.0%[0.0%| 0.5%| 0.2% 0.8%
pepperving Ampelopsis arborea 0.0%] 0:0%| 3.9%| 2.0%| 0.0%)|0.0%| . 0.0%| 0.0%| 0.0%{ 0.0%; 0.0%| 0.0%| 0.0%]0.0%[ 0.0%]{0.0%[ 05% 0.2% 0.8%
hackbery Celtis laevigata 0.0%| 0.0%| 00%| 0.0%| 2.0%[2.0% 0.0%] 0.0%] 0.0%| 0.0%] 0.0%| 0.0%] 0.0%]0.0%| 0.0%[0.0%| 0.2%| 0.2% 0.6%
pink boneset Fupatorium ncdragiun 0.0%| 0.0%| 2.09%| 2.0%| 0.0%)|0.0%] 0.0%| 0.0%| 0.0%] 0.0%; 0.0%| 0.0%| 0.0%]|0.0%[ 0.0%]{0.0%] 0.2%| 0.2% 0.6%
chinaberty Melia azedarach 0.0%| 0.0%| 2.0 2.0%| 00%)|0.0%| 0.0%| 0.0%] 0.0%] 0.0% 0.0%| 0.0%| 6.0%]|0.0%[ 0.0%]0.0%| 0.2% 0.2% 0.6%
green ash Fraxinus pennsyivanica 0.0%| 00%| 0.0%)| 0.0%| 0.0%)|0.0%] 0.0%] 0.0%| 0.0%| 0.0%; 0.0%| 0.0%| 2.0%|2.0%[ 0.0%]{0.0%] 02% 0.2% 0.6%
Totall 82.4%] NA|1392%| NA|15.7%| NA[29.4%] NA|143.1%| NA[784%| NA|I11.8%| NA|17.6%| NA| 64.7%] NA 160.0%
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Table 11 Ground-Cover Transect Data
Hearne, Gonzales, Nursery, and Victoria Study Sites
Gonzales fransects: 1 2 34 3B 4A 4B 4C Mean
Forest floor 86.3%| 94.1%| 54.9%| 86.3%| 58.8%| 84.3%| 76.5%| 77.3%
Bare mineral soil 20%)| 20%| 412%| 20%)| 23.35%| 0.0%| 00%| 10.1%
Woody debris, fine (3.5<10 cm dia) 59%| 39%| 39%| 118%| 7.8%| O98%| 98%| 76%
Woody debris, coarse (>20 cm dia) 20%| 0.0%! 00% 00%| 78%| 20%| 118%| 34%
Woody debris, medium (10<20 cm dia) 39%| 00%: 00% 00%| 20%| 39%| 00% 1.4%
Living tree or shrub bole 00%| 00% 00% 00%| 00%| 00% 20%| 03%
Total| 100.0%| 100.0%) 100.0%| 100.0%| 100.0%| 100.0%| 100.0%| 100.0%
Nursery transects: 1A 1B 1C 2A 2B 2C 34 3B Mean
Forest floor 49.0%| 94.1%| 9G2%| 882%| 96.1%| 86.3%| 100.0%| 902%| 86.8%
Woody debris, medium (10<20 cm dia) 78%| 39%| 39% 20%| 00%| 118%| 00%| 00%| 3.7%
Bare mineral soi 13.7%| 0.0%| 00% 59%| 00%| 00% 00% 00%| 25%
Disturbed ground 196%| 00%| 00% 00%| 00%| 00%| 00%| 00%| 25%
Woody debris, coarse (>20 cm dia } 2.0% 20%| 59%| 00%| 39%| 00%| 00%)| 39%| 22%
Woody debris, fine (0.5<10 cm dia) T8%| 00%| 00%| 39%| 00%| 20% 00% 59%| 25%
Living tree or shrub bole 00%| 00%| 00% 00%| 00%)| 00%| 00%| 00%| 00%
Total| 100.0%)| 100.0%)| 100.0%| 100.0%)| 100.0%| 100.0%)| 100.0%| 100.0%| 100.0%
Jictoria transects: 1 2 4 6 TA 7B 11A 11B | Mean
Forsast floor 74.5%| T4.35%| 64.7%| 70.6%| 66.7%| 64.7%| 45.1%| 82.4%| 67.9%
Herbaceous wetland 0.0%| 196%| 13.7%| 118%| 196%| 59%| 39%| 0.0%| 93%
Barz mineral soil 00%| 00%)| 17.6%| 0.0%| 00% 59%| 353%| 00%| 7.4%
Woody debris, coarse (>20 cm dia) 13.7%| 59%| 00%| 20%| 11.8%| 13.7%| 59%| 39%| 7.1%
Woody debris, mediam (10<20 cm dia ) 11.8%| 0.0%| 20%| 7.8%| 00%| 98%| 98%| 59%| 59%
Woody debris, fine (0.5<10 cm dia) 00%| 00%| 20% 78%| 20%| 00% 00%| 7.8%| 235%
Total| 100.0%)| 100.0%| 100.0%/| 100.0%| 100.0%)]| 100.0%| 100.0%| 100.0%| 100.0%
Hearne transects: . 5A 5B 9A 9B 10 12 13 Mean
Forest floor 84.3%)| 8R2%| 76.5% 76.5% NA NA| 94.1%| 743%| 82.4%
Woody debris, fine (0.5<10 cm dia.) 0.0%]| 7.8%| 7.8%| 118% NA NA| 20%| 13.7%| 7.2%
Barz mineral soil 98%| 20%| 00%| 7.8% NA NA| 39%| 78%| 52%
Woody debris, coarse (>20 cm dia) 59%| 0.0%| 118%| 0.0% NA NA| 00%| 20%| 33%
Woody debris, medfom (10<20 cm dia ) 00%| 20%| 39% 20% NA NA| 00%| 20%| 1.6%
Living tree or shrub bole 0.0%| 00%| 00%| 20% NA NA| 00%| 00%| 03%
Total| 100.0%| 100.0%] 100.0%| 100.0% NA NA| 100.0%| 100.0%| 100.0%




Table 12 Inundation Data Synopsis: Habitat Inundation (ha) versus River Flow (cfs)
Guadalupe River: Victoria- Nursery Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GNGV.Inund.Final.6-6-16

Date: 01/21/90| 03/01/07| 01/17/06| 02/02/06| 02/25/94| 02/04/98| 01/21/93| 03/01/10| 03/22/12| 11/06/02] 10/29/02
Mean Dally Dlschalge (CfS) 465 763 784 795 955 | 740 2,190 2,350 9,690| 16,900 22,400
C 8 ﬁon*RrpamnHabmaw "iﬂ'amo 5 Mlle owaer Centerlme** . i :
Hertnceous Wetlands (ha) 23.74 20.05 26.24 20.] 5 20.83 23.89 29.01 25.93 46.62 75.25] 137.29
Bottomland Forests (ha): 25.66 18.45 25.89 18.56 19.53 20.92 28.61 22.50 44.77 47931 105.10
Total Bottomland Habitats (ha): 51.82 40.11 54.39 40.33 42.20 47.10 60.85 51.24 98.51 132.18] 257.03
Open Water (ha): 5.41 5.46 6.69 5.56 4.38 4.65 5.83 5.02 9.98 9.42 13.04
TOtdl Inundated Habltats (ha) 57.96 45 97 61 71 46. 36 47.12 52.47 67.63 56.87 110.34 143.64| 274.61
Herbaceous Wetlands (hd) 87.92 93.60 106.]8 92.95 109.45| 128.68] 130.50| 118.67| 125.31| 249.25| 556.59
Bottomland Forests (ha): 37.06 29.22 37.79 26.47 38.32 39.16 47.13 34.45 53.62 80.02( 19447
Total Bottomland Habitats (ha): 129.57| 126.98| 148.70| 123.08] 15197 173.24| 184.38| 158.01 188.14| 344.87| 786.32
Open Water (ha): 140.55 172.62| 174.28| 168.65| 160.22| 172.52| 157.08 168.49( 167.60] 189.01| 206.97
Total Inundated Habitats (ha): 271.86] 32228 34234 311973 3133 353.56| 346.62| 353.91| 390.69| 557.43|1,087.84

* Habitat Types by Ecoregions, Texas Ecological Systems Data: https:/tpwd.texas.gov/gis (Elliott, L.F., et al. 2014)
*% No channel-connected inundation occurred more than 0.5 mi from river cente Hine
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Table 13 Inundation Data Synopsis: Habitat Inundation (ha) versus River Flow (cf5s)
Guadalupe River: Gonzales Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GG.Inund.Final.6-3-16

Date: 03/03/14| 01/16/97| 03/06/15| 02/21/07| 01/09/00| 03/01/10| 01/06/02] 01/14/05| 03/15/01] 02/17/03| 12/31/02| 01/01/03| 12/04/04
Mean D.zlly Dlscharge (cfs) 446 512 567 729 364 2,5]0_ 2,570 3,450] 4,480 4,980 6,160 7,2’_’0 7,650

Channei-(kmnnected Habltat Inundatmn“':j Iiipamnl?{abltats WIthm{) 5 Mlle ofRNer Centerhne** .;i:?' -

Herbaceous Wetlands (ha): 384 2394] 2683 27.78] 33.93] 2829] 29.04] 33.04 3617 4000 34.04] 4210 45.09
Bottomland Forests (ha): 18.83]  8.58] 21.60] 1975 27.08] 25.66] 21.81] 4025 4432] 7650 47.83 7873 8637
Total Bottomland Habitats (ha): 4415 3374 5037] 49.40[ 6345 55.66] 5281] 7598] 83.73| 12039 84.75] 124.78] 135.71
Open Water (ha): 23.75]  20.79] 2456] 2321] 2627 2566 23.63] 2723 27.5] 3150 27.22] 31.83] 3241
Total Inundated Habitats (ha): 68671 ss.01] 7583] 73271 90.87] 82.38] 77.60[ t104.80] 112.88] 15442 11398 160.08] 17191
All Habi dation*: Floodplain Habitats wnhm” wo Mikes of River centermg;#fﬁ;.'f . .

Herbaceous Wetlands (ha): 31.02]  33.10]  37.21] 4081] 4321] 49.61] 4558] 5129 100.17] 74.18] 134.85] 121.49] 109.15
Bottomland Forests (ha): 00 919 2267 2095 2799 2753 25.70] 45.10] 50.28] 85.78] _57.05] 92.95] 97.64
Total Bottomland Habitats (ha): 5269 43.70]  61.93] 63.85] 73.83] 79.66] 72.01] 98.09] 157.21] 166.39] 201.87] 22521| 214.84
Open Water (ha): 25.14]  2293] 2628 27.07] 2852] 3077] 26.46] 3221] 3234] 37.30] 32.55] 38.13] 3735
Total Inundated Habitats (ha): 8239] 74.01] 96.54] 98.60] 108.89] 12521 109.19] 144.67] 241.72] 228.23] 300.80] 322.65] 279.12

* Habitat Types by Ecoregions, Texas Ecological Systems Data: https://tpwd.texas.gov/gis (Elliott, L.F., et al. 2014)
** No channel-connected inundation occurred more than 0.5 mi from river centerline
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Table 14 Inundation Data Synopsis: Habitat Inundation (ha) versus River Flow (cf5s)
Brazos River: Hearne Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.BH.Inund.Final.6-6-16

Date: 12/09/14 [ 12/12/89{03/20/14 {02/01/91 | 01/21/93 | 02/20/98 | 01/14/05 | 01/19/92
Mean Daily Discharge (cfs): 8 463 1,180 2,300] 2,520] 2,650] 4,430] 36,300
Herbaceous Wetlands (ha): 6.88 5.85 7.11 16.41 16.91 13,79 14.50 59.97
Bottomland Forests (ha): 25.54 2800 228 11,33 58.04 50.66 40.07] 122.00
Total Bottomland Habitats (ha): 32.42 32.62| 30.34] 87.74 74.95 64.45 54.57| 181.97
Open Water (ha): 114.64| 274.79| 341.89| 457.14] 450.95| 486.90| 490.03| 487.46
Total Inundated Habitats (ha): 148.89] 309.10] 373.61] 550.07] 533.60] 557.27 549.72| 682.66
All Habitat Inundation*: Floodplain Habitats within Two Mikes of River Centerlie .
Herbaceous Wetlands (ha): 43.41 24.55 72.23 81.34] 67.81| 108.11] 101.17| 252.28
Bottomland Forests (ha): 46.19 38.85 70.07| 117.40 89.89] 105.95 80.13] 272.05
Total Bottomland Habitats (ha): 90.09 64.97| 145.90| 205.63| 160.51| 218.81| 183.27| 600.70
Open Water (ha): 344.00] 310.83| 437.45| 524.74| 509.75| 575.96] 610.74| 556.85
Total Inundated Habitats (ha): 441.70| 381.84| 617.13| 763.69| 687.08| 841.98] 824.22|1.405.29

* Habitat Types by Ecoregions, Texas Ecological Systems Data: https:/tpwd.texas.gov/gis (Elliott, L.F., et al. 2014)
** No channel-connected inundation occurred more than 0.5 mi from river centerline
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Table 15

Channel Connected Inundation Summary Data: Victoria- Nursery Riparian Study Reach

Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GNGV .Inund.Final.6-6-16

* No channel-connected inundation extended more than 0.5 mi from chanel centerline

** Habitat Types by Ecoregions, Texas Ecological Systems Data: https://tpwd.texas.gov/gis (Elliott, L.F., et al. 2014)

Victoria-Nursery Riparian Study Reach: 0-0.5 mi from River Centerline* Total 405 cfs 763 cfs 784 cfs 795 cfs 955 cfs 1,740 cfs
Channel-Connected Inundation versus River Flow Habitat Area| 01/21/90 | 03/01/07 01/17/06 02/02/06 02/25/94 02/04/98
Central Texas/Coastal Bend/Post Oak Sav‘mna Habitat Types** ha _ ha % ha % ha % ha % ha % ha | %
BOTTOMLAND HABITATS: Totals -  5,025.7|51.8| 1.0% [40.1/0.8% | S4.4[1.1% | 403{0.8% | 42.2|10.8% [47.1{0.9%
Bottomland Forest Subtotals 1,927.0|25.7|1.3% [ 18.4| 1.0% | 25.9|1.3% | 18.6/1.0% | 19.5/1.0% |20.9|1.1%
Bottomland Shrubland Subtotals 274.1| 24| 09%| 1.6] 0.6%| 23| 0.8% 1.6] 0.6% 1.8] 0.7%| 23| 0.8%
Herbaceous Wetland Subtotals 2,824.6(23.7/0.8% |20.0|0.7% | 26.2|0.9% | 20.1|/0.7% | 20.8|0.7% |23.9(/0.8%
UPLAND HABITATS: Totals 7424 02| 0.0%| 0.1] 0.0%| 02| 00%] 0.1] 00%| 02| 0.0%| 02| 0.0%
Upland Forest/Woodland Subtotals 2793 0.1] 0.1%| 0.1 0.0%| 02| 0.1%| 0.1] 0.0%| 0.1 0.0%] 0.2] 0.1%
Upland Shrubland Subtotals 869 0.0] 0.0%| 0.0 00%| 0.0] 00%| 0.0] 0.0%] 0.0[ 0.0%] 0.0{ 0.0%
Upland Grassland Subtotals 3762 0.0] 0.0%]| 0.0] 0.0%]| 0.0[ 00%] 0.0 0.0%] 00] 0.0%| 0.0] 0.0%
DISTURBED & INVASIVE HABITATS: Totals 775.4) 06| 0.1%| 02| 0.0%| 04] 0.1%] 04] 0.0%| 04] 0.0%| 05| 0.1%
OPEN WATER: 764] 54) 71%| 55| 71%| 67| 87%| 56| 7.3%| 44| 57%| 47 6.1%
INUNDATION GRAND TOTALS: 6,619.9/58.010.9% |45.9|0.7% | 61.7|09% | 46.4|0.7% | 47.1]0.7% |52.5|0.8%
Victoria-Nursery Riparian Study Reach: 0-0.5 mi from River Centerline* Total 2,190 cfs | 2,350 cfs 9,690 cfs 16,900 cfs | 22,400 efs
Channel-Connected Inundation versus River Flow Habitat Area| 01/21/93 | 03/01/10 | 03/22/12 11/06/02 10/29/02
Central Texas/Coastal Bend/Post Oak Savanna Habitat Types“‘ ha ha % ha % ha % ha % ha Yo
BOTTOMLAND HABITATS: Totals 5,025.7/60.8|1.2% | 51.2| 1.0% | 98.5(2.0% |132.2|2.6% |257.0|5.1%
Bottomland Forest Subtotals 1,927.0|128.6|1.5% |22.5|1.2% | 44.8|12.3% | 47.9|2.5% |105.1{5.5%
Bottomland Shrubland Subtotals 274.1( 3.2 1.2%| 2.8 L.0%| 71| 2.6%| 9.0| 3.3%| 14.6] 53%
Herbaceous Wetland Subtotals 2,824.6(29.0/1.0% [25.9{0.9% | 46.6|1.7% | 752|2.7% | 137.3|14.9%
UPLAND HABITATS: Totals 7424 03] 0.0%| 02| 0.0%| 07] 0.1%| 0.5 0.1% 1.3] 0.2%
Upland Forest/Woodland Subtotals 279.3| 03| 0.1%| 0.1] 0.0%| 0.1 0.0%] 02| 0.1%| 0.7 03%
Upland Shrubland Subtotals 86.9| 0.0 0.0%| 0.0] 0.0%]| 0.0] 0.0%] 00| 0.0%| 0.0] 0.0%
Upland Grassland Subtotals 376.2| 00| 0.0%| 0.1] 0.0%| 05| 0.1%] 03] 0.1%| 05| 0.1%
DISTURBED & INVASIVEHABITATS: Totals 7754 0.7] 0.1%| 04| 0.0%| 12| 0.2% 15| 02%| 3.2 04%
OPEN WATER: 764 5.8] 7.6%| 3.0 6.6%| 10.0{13.1%| 9.4|123%| 13.0{ 17.1%
INUNDATION GRAND TOTALS: 6,.619.9]67.6/1.0% |56.9]0.9% [ 110.3] 1.7% | 143.62.2% | 274.6 | 4.1%
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Table 16 Channel-Connected Inundation Summary Data: Gonzales Riparian Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GG.Inund.Final.6-3-16
Gonzales Riparian Study Reach: 0-0.5 mi from River Centerline** Total 446 cfs 512 cfs 567 efs 729 cfs 864 cfs 2,510 cfs 2,570 cfs
Channel-Conne cted Inundation versus River Flow Habitat Area 03/03/14 01/16/97 03/06/15 02/21/07 01/09/00 03/01/10 01/06/02
Central Texas/Post Oak ‘aavanna Habltat Types* 0-0.5 mi ha Yo ha % ha % ha %o ha Yo ha Yo ha Yo
BOTTOMIAND HABITATS: Tofals e i 44.15| 1.07%] 33.74] 0.82%]| 50.37| 1.22%)] 49.40] 1.20%| 63.45] 1.54%)| 55.66] 1.35%|52.81] 1.28%
Bottomland Forest Subtotals 1,465.53| 18.83] 1.28%]| 8.58] 0.59%| 21.60] 1.47%]| 19.75| 1.35%]| 27.08| 1.85%| 25.66| 1.75%|21.81| 1.49%
Bottomland Shrubland Subtotals 43522] 149 034%)| 1.22] 028%| 1.94] 045%| 1.87| 0.43%| 2.44] 0.56%| 1.71{ 0.39%| 1.96] 0.45%
Herbaceous Wetland Subtotals 2.221.71| 23.84] 1.07%] 23.94| 1.08%| 26.83] 1.21%| 27.78| 1.25%]| 33.93| 1.53%| 28.29| 1.27%]29.04| 1.31%
UPLAND HABITATS: Totals 501.88) 055 0.11%| 009 0.02%| 0.50] 0.10% 044] 0.09% 0.71] 0.14%| 0.83] 0.17%| 0.85] 0.17%
Upland Forest/Woodland Subtotals 182.10] 055 030%| 009 0.05%| 0.50] 028%| 0.42] 023% 0.67] 037%| 0.83] 0.46%| 0.85] 0.47%
Upland Shrubland Subtotals 222 000 0.00% 0.00] 0.00% 0.00] 0.00% 0.02] 0.78%| 0.04] 1.85%| 0.00] 0.00%| 0.00] 0.00%
Upland Grassland Subtotals 31756/ 0.00] 0.00%| 0.00] 0.00%| 0.00] 0.00%| 000 0.00%| 0.00] 0.00%| 0.00] 0.00%| 0.00] 0.00%
DISTURBED & INVASIVE HABITATS: Totals 47651 022 005%| 038 0.08%| 040] 0.08% 022 0.05%| 043] 0.09%| 023 0.05%| 0.30] 0.06%
OPEN WATER: 50.20| 23.7547.30%| 20.79]41.42%]| 24.56|48.929%| 23.21|46.23%| 26.27|52.34%)| 25.66|51.11%)|23.63|47.07%
INUNDATION GRAND TOTALS: 5151.05] 68.67] 1.33%| 55.01] 1.07%]| 75.83] 1.47%] 73.27] 1.42%] 90.87] 1.76%| 82.38] 1.60%|77.60] 1.51%
Gonzales Riparian Study Reach: 0-0.5 mi from River Centerline** Total 3,450 cfs 4,480 cfs 4,980 cfs 6,160 efs 7,220 cfs 7,650 cfs
Channel-Conne cted Inundation versus River Flow Habitat Area 01/14/05 03/15/01 02/17/03 12/31/02 01/01/03 12/04/04
Central lcms/[’oalOak Savanna llahltat Typcs* 0-0.5 mi ha Y% ha % ha Yo ha Yo ha Y% ha %
) AND | e ; 4,122.45] 75.08] 1.84%] 83.73| 2.03%|120.39] 2.92%| 84.75| 2.06%|124.78] 3.03%] 135.71| 3.29%
Bottomland I-«orest‘subtotals 1,465.53| 40.25 2.75%| 44.32| 3.02%| 76.50| 5.22%| 47.83| 3.26%| 78.73| 5.37%| 86.37| 5.89%
Bottomland Shrubland Subtotals 43522 268] 0.62%| 3.24] 0.74%| 3.90] 090%| 2.88] 0.66%| 3.95] 091% 425 0.98%
Herbaceous Wetland Subtotals 2,221.71] 33.04| 1.49%)| 36.17| 1.63%| 40.00] 1.80%] 34.04] 1.53%| 42.10] 1.89%| 45.09| 2.03%
UPLAND HABITATS: Totals 501.88) 1.06] 021%| 1.54] 031%| 1.95] 039%| 1.48] 030%| 2.57] 0.51%| 2.88] 0.57%
Upland Forest/Woodland Subtotals 182.10]  1.02] 056%| 1.54] 0.84%| 193] 1.06%| 1.48] 0.81%| 247 136%| 2.80] 1.54%
Upland Shrubland Subtotals 222 0.02] 097%| 000 0.00%| 000 0.00% 0.00] 0.19%| 0.05] 2.06%| 0.05] 2.06%
Upland Grassland Subtotals 317.56] 002] 0.01%| 0.00] 0.00%| 0.02] 0.01%| 000 0.00%| 0.05] 0.02%| 0.03] 0.01%
DISTURBED & INVASIVE HABITATS: Totals 47651 054 0.11%| 047] 0.10%| 058 0.12%| 053] 0.11%] 090 019%] 092] 0.19%
OPEN WATER: 50.20] 27.23[54.24%| 27.15|54.07%| 31.50{62.74%)| 27.22{54.22%| 31.83]|63.40%| 32.41|64.57%
5.151.05/104.80] 2.03%]112.88] 2.19%|154.42] 3.00%]113.98] 2.21%]|160.08 3.11%| 171.91| 3.34%

* No ch mnel—mnnuted inundation more than 0.5 mi from river centerline

** Habitat Types by Ecoregions, Texas Kcological Systems Data: https://tpwd.texas.govigis (Elliott, L.F,, etal. 2014)
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Table 17 Channel-Connected Inundation Summary Data: Hearne Riparian Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.BH.Inund.Final.6-6-16
Heame Riparian Study Reach: 0-0.5 mi from River Centerline* Total 85 cfs 463 cfs 1,180 cfs 2,300 cfs
Channel-Connected Inundation versus River Flow Habitat Area| 12/09/14 12/12/89 03/20/14 02/01/91
Columbia Bottomlands/Post Oak Savanna Habltat Types** O O Smi ha % ha % ha %o ha %
BOTTOMLAND HABITATS: Totals : 5777.8] 324] 06%| 32.6] 0.6% 30.3] 05% 877 15%
Swamp Forest Subtotals 0.9/ 0.0 0.0%| 00 00% 0.0/ 00%| 00/ 0.0%
Bottomland Forest Subtotals 2,940.7| 25.5| 0.9%| 26.8] 0.9%| 23.2| 0.8%| 713| 2.4%
Bottomland Shrubland Subtotals 142.2| 0.0 0.0% 0.0| 0.0%| 0.0/ 0.0% 0.0 0.0%
Herbaceous Wetland Subtotals 2,694.0 6.9 0.3% 59 0.2% 7.1| 03%| 16.4| 0.6%
UPLAND HABITATS: Totals 1,320.8 13| 0.1% 0.6/ 0.0% 0.8 0.1% 14 01%
Upland Forest/Woodland Subtotals 235.6 1.1] 0.5% 05 02%| 0.7 0.3% 1.4] 0.6%
Upland Grassland Subtotals 1,085.2 0.2 0.0% 0.0] 0.0%| 02| 0.0% 0.0 0.0%
DISTURBED & INVASIVE HABITATS: Totals 413.00 05 01%| 1.1] 03%| 0.5/ 0.1%| 3.8/ 09%
OPEN WATER 716.8| 114.6| 16.0%| 274.8| 38.3%| 341.9| 47.7%| 457.1| 63.8%
GRAND TOTALS: 8,2284| 1489| 1.8%| 309.1| 3.8%|373.6| 4.5%| 550.1 6.7%
Hearne Riparian Study Reach: 0-0.5 mi from River Centerline * Total 2,520 cfs 2,650 cfs 4,430 cfs - | 36,300 cfs
Channel-Connected Inundation versus River Flow Habitat Area| 01/21/93 02/20/98 01/14/05 01/19/92
Columbia Bottomlands/Post Oak Savanna Habltat Types** 0-0.5 mi ha %o ha % ha % ha Y
BOTTOMLAND HABITATS: Totals 5777.8| 749 13%| 644 11%| 546 0.9%| 182.0] 3.1%
Swamp Forest Subtotals 09| 00 00%| 00/ 00% 0.0/ 0.0% 0.0 0.0%
Bottomland Forest Subtotals 2,940.7| 58.0| 2.0%| 50.7| 1.7%| 40.1| 1.4%| 122.0) 4.1%
Bottomland Shrubland Subtotals 142.2| 0.0 0.0% 0.0] 0.0% 0.0/ 0.0% 0.0 0.0%
Herbaceous Wetland Subtotals 2,694.0) 16.9| 0.6%| 13.8/ 0.5%| 14.5| 0.5%| 60.00 2.2%
UPLAND HABITATS: Totals 1,320.8 1.1} 0.1% 1.9 0.1% 1.8| 0.1% 1.6 0.1%
Upland Forest/Woodland Subtotals 2356 1.0 04%| 18] 0.7% 1.6/ 0.7%| 15| 0.6%
Upland Grassland Subtotals 1,085.2 0.1 0.0% 0.1] 0.0% 0.2| 0.0% 0.1 0.0%
DISTURBED & INVASIVE HABITATS: Totals 413.0 6.6 1.6% 4.0, 1.0% 3.3] 0.8%| 11.6| 2.8%
OPEN WATER 716.8| 451.0] 62.9%| 486.9| 67.9%| 490.0| 68.4%| 487.5| 68.0%
GRAND TOTALS: 82284 533.6] 6.5%| 557.3] 6.8%| 549.7] 6.7%| 682.7] 83%

* No channel-connected inundation extended more than 0.5 mi from chanel centerline

** Habitat Types by Ecoregions, Texas Ecological Systems Data: https://tpwd.texas.gov/gis (Elliott, L.F., et al. 2014)
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Table 18 All Inundation (0-2 mi) Summary Data: Victoria- Nursery Riparian Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GNGV.Inund.Final.6-6-16

Victoria-Nursery Riparian Study Reach: 0-2 mi from River Centerline Total l 463 cfy 763 fs T8 ofs 195 cfs
Total Inundation versus River Flow Hahitat Arca | 32,8940 39,142.0 38,7340 | 38,750.0
Central Texas/Coas tal Bend/Post Ouk Swyunna Hibitat Types” wi:.-lui-l i 2o 02w (051 431 mi 1o | O-2miTotal | 0-05mi 051w 12 | O2uloral | UdSm S-lui -2 (-2 o Total (05 1m0 051 i 1-2mi | G2 mi Total
ha ha by | % | ho | % ho | % 2 | ha | % |bo] % | ba )l % | ha| % |[ha | % | ha | % hu % | ho | % | ha | % |haf % | ha | %
JOTTOMLAND HABITATS: Totals i [5.023.7] 2.1388] TH606] 604[12% | 43.8]2.0% 254 129.6{16% T0% ] A9.6123% | 25| 36%| 1270 16% | T4.7] 15%] 4BE| 13%| 2541 36%| 1487] Lo%] 586|u1%] 452021%[223132%] 123.1]1.6%
Bottomland Forest Sulkotals 1,927.0] 6185 281.3) 2826.6] 27.3|1.4% 5.6{09%| 41]1.5%| 371]|13% 10%)  6.6[1L1%| 29|1.0%)] 292/1.0%| 28.3| 1.5% 6.1| 1.0%| 33| 1.2% 378 1.3%| 19.6/1.0%| 4.7/0.8%| 22/08%| 265[0.9%
Bottumiand Shrubland Subtotals E T 068 a3 23| o] 12| owe| ou] 1aw]  se] tom| 1] ome] usf ewe] (3] 2om]  42) 0w 23] owel 8] 0] 13 20m 23] we] 9] ome]  oe| esw| L] 1ews] 37| 08%
Herbaceous Wetland Subotals 2,824.6] 1.388.9 348.2 45617 305/1.1%] 37.0]2.7%[204|5.9% | 87.9|19%| 30.6|1.1%| 42.1|3.0%|26.9]6.0%| 93.6/2.1% 138] 1.6%] 41.6| 3.0%| 208] 6.0%| 1062] 23%| 341[1.2%]| 39.912.9%|19.0/5.5%| 93.0]2.0%
UPLAND HABITATS: Totals 24| 22518 67855 om0z oeee] o] owes] oo] ows] o2 o] 02| o] vof etee] 04] nes]  07) ulg] 03] O] D) BBl U1 01FW U5 ol 01| 00%]  00] G0%] 03] U0%] 63| G0%
Upland Fores /W oudland Subgorals 2793 4910 10739 M3 01 01%) ool veee] ool coeel  02] o0es]  w] 0] ool U0k 00 DO 00 oeee] 02 01| 00 O 0l 00% 03] O w1 s 00| 0Pe] 00] 0| O] %
Uplaind Shrubland Subtotals 809 2004 326.5) 637 0o e 0] 0] 00] (RG] 00 URa) o] o0] 0wl o D] 00f 0l Lg) ousel 00l 00| Ou] DR ool weed] o] odee]  ouf 0] 00] s DU O
Uplund Gi 3762 1.3605( 53852 73208 oo tus| 00| o] Dof Gotf 0] 008 otea] o] oies] o4] ool oo] o] 0ol oms]  oa] oame] 01 o 12l b 00| 0% 0D G0%] 02] U] 02] 0%
DISTURBED & INVASIVE HABITATS: Totals 7734] 12052 29550 4938 5 06] 0.1%) 03] 0| 07 00%| 0 L3] 0% L7%]| 83| 0| Oo] Oime| 220 O4%| 133 L[ 48| 04% O8] U0 159) 04%| 129] 1| 62| 05%] 06] 0.0%| 197] 04%
64| w0 560) 2w4| 36afa7es] cus{enie] 4337740 1405610 63.4%] 773 78| 453[SL0%| 1T26| M| S30| ebdv) TES| BUI%) 427 F63% st2feroee] a7l 412 7364
i T |6619.9] 56958 104958| 22.8094] 97.8] 1.5%|164.9] 1 8% ]69.4]0. 12%|115.6[1.7%] 71410.7% 3223 14% | 1412] 2.1%] 132 1198]18%{127.7]2.2%]613]0.6%
Victoris-Nursery Riparian Study Reach: 0-2 mi from River Centerline Total 955 cfs 1,740 iy 2,190 ¢y 2,350 cfs
Taotal Inundstion versus River Flow Habitut Area 34,390.0 H2/04/98 01/21/93 H301/10
Central Texas/Cous ful BendPost Ouk Suvanna Habits Types* GOS |05 mi| 1-2ma [0-20u Total] 003m 0.5-1 un 1-2 un 142 i Towl (45 i 0.5-1 ni 12m (-2 mae Total 0.5 1-2m 32 ma Total 005 031 i 1-2 (-2 i Jotal
ha ha hit bt ha Y hit Y% | ha| % i Y ha % [ha| % ha Y b “ ha % ha % hiy % ha Y% | ha | % ha Y
BOTTOMIAND HABITATS Tomls . |5wes7|zases] ew63]  78606) 655 13%] 56.0126% 304 44% (1520 15% | 649130% 309} 4% 173.2]2.2% | 91.2] 1.8%] - 349] 50%| 1844| 23%)| A04|16% | 53:6]25%[24.1]35% [ 1580{2.0%
Bortomland Farest Sublutals 1,927.0| 6183 2813 2,826.6| 254[1.3%| B.B|L4%| 4.1/1.5%] 383 1.3%] 104]1.7%| 3.9/14%] 392|14%| 327] 1.7% 4.9] 1.8% 47.1| 1.7%| 255/1.3%| 6.7[1.1%] 2.3|0.8%| 34.5/1.2%
Sublotals a1 1314 6.4 an3| 2ol ome] 03] nas] L5] 23] 42 Vel 0S| viw] 1s] ame]  sal Liw]  3s] 3w 1] ows] 20 3 o] tas] 30| viel 1] oss] 09] 13%] 4] 10%)
Herbaceous Wetland Subiotals 2,824.6|1,388.9 348.2 4,561.7] 38.11.3%| 46.5{3.4% | 24.8]7.1% | 1094 1.8%| s30]38%|256]74%] 128.7(28% | 55.0] 1.9%| 47.6] 34%| 27.9] B.0%| 1305] 2.9%| S1.9|18%| 45.913.3%20.9|60% | 118.7|2.6%
UPLAND HABITA'TS: Totals F424] 22508 6,835 wre| 2] 0] 00| 0t 01) uiee] U3 ol 02] owre] 16| i) 2] oees)  04] 00%]  00] Uiel 1Y) U 230 00| 03] wigs] 03] 0% 14] Gifal  20] D%
Upland Forest/Woodland Sublotuls 2m3| WLl LT 1843 01| GPe o] 0tgal 00 0 01 0(8%| 02 0.1% Ol vEe] 0l Gt 03] UiEY 03 01% wl  00%) 01] e 0d] e 0] 00| 00 O] 02] 0% O3 0%
Uplund Shrubland Sultotals %69 2004 3263 37 oul veral 00| o] ou] oee]  oo] oes] ool el wof oee| vo] 00| 00| ugse]  Oul D0%) 00| Glwe]  00] o abf vee]  oo] owe]  o0o] o] oo] aies]  00f i
Upland Grasslund Sublotals 3762| 15605 53852 73219 [T 00 el O] 0w [N O 0] O] tire] 16| Ore Bl UEETY O Uies [TV TRt 18] D) 19 00 02 1% 03] vieel 12| v [ A
DISTURBED & INVASIVE HABITATS: Totaly TI54] 12052 29580 0385 od| voe] 03] vosa] 01 vese] O8] v 03] 01%| 45| 04%| 07] 0% 0l 08 01%[ 13 Oik) 29 O1%] 183] 24%| 03] 03| 0T7] uRe] 254] 0%
OPEN WATER: Tod| 9 6. 2304] 3w2[s00m] 760]775%] d6.1] 82390 1602{60.5%[ 431 50.1%| 811182 %) 46,3 K28 s3e] on3| euma] 483 sedw| 1571] evan] suyleedsa] 756 T71%| H20[ TS 0%) 168 S| T31%
INUNDATION GRANDTOTALS: e fh 6,619.915,693.8| 10,495.8]  22,809.4[104.2]1.6% | 132.3{2.3% | 76.7 0.7%]3133][14% ] 123.3] 19% 6% | 79.6|0.8% 20% | 127.4] 22% | 863 08% | 346.6] 15%]149.9|23% | 135.8|2.4% [68.2| 0.6% [353 8| 1.6%
Nursery-Victoria Riparian Study Reach: 0-2 mi from River Centerline Total 4,690 cfs 16,900 cfs 22400 cfs
Total Inundation versus River Flow Habita Area 03/22/12 11/06/02 1029/02
Centrad Texus/Constal Bead/Post Ouk Savanna Habitst Types * O3 | 051 mil B2 (02 i Towlf  (H13ne 151 me 121t -2 m Total (405 (5= 12 - i Total -3 U351 1-2 i (-2 i Total
et ha ha ha ha Y ha Yo | hu | % ha Y Lt i ha % | ha ha k) ha Y it Yo ha ba %
BOTTOMLAND HABITATS: Totals T T [Beaalaiseal o eed) 7860611222 7 4% 43.2|20% | 32,7 3.3%| 188,1 | 24%| 22894 3% ] 936144 ]29.4 3449[34%  sa01 | 100%|2328] 109%| 53.5) “THE.3 | 10.0%
Forest Subtotals 1,927.0] 6185 2813 28266 466/24%| 48|08%| 2.3[08%| 33.6[19%| 634]33%| 13.312.1%] 3.3 80.0|28%| 150.0] 7.8%| 343| 5 10.2] 3.6%| 1945 6.9%
Bottomland Shrubland Subutals 2741 1314 08| an3|  74] 2] 04] 03] 14 21 g2l Lwel LLOf 40l 33 Z4%| 14 156] 33| 28] &6 87 ouw] 3] 3o6%) 333 T3%
Herbaceous Wetlund Subiotals 2,824.6( 1,388.9] 348.2 14,5617 68.2[2.4% | 38.0[2.7% | 19.1|5.5% | 125.3|2.7% | 147.5{52%| 77.1|5.5%|24.7|T.1% 249.3|5.5% | 327.3| 11.6% | 189.8] 13.7% | 39.6|1L.4%| 556.6/12.2%
UPLAND HABITATS: Totals 7424] 22518] 7855 wrmu| 25 oxa] 03] owea] oof wow] 37f ome] 15| 0] 13 vits] 2ef ome]  SAf Ul 27| U4k 23] 01%) 43 1% 91 0%
Upland Fores W usdlund Subtotals 2793 el 1073y L sl o] o] ool ows] ool omsl o] wo] 02 019 03] oise] 02l bl ve) bive]  68) 03%) 03 0 UA| Dk 14 0%
Upland Subtotals 8:9] 2004 3265 a3 wol ol oo veme] v v pof ws]  oo) we]  00) 008] 00] Guse)  00] 06l 00 00 00] G0%W)  OO) N Qu) Gitds
Uptand Gras sland Subiotals T702| 15603 53852 79| 2| ] 03] oma] o9] oos| 36l ool 03[ vase]  nif o] 23] owe] 48] oise] 19| 0sG] 20] O] 3K 0% 77 0%
DISTURBED & INVASIVE HABITATS : Totals TI54| 12052] 29580 49385 283) 3o 2ol 0296 o] vose] 313 06|  Ta| L] s4] 0] 21 0% 182) 0] 373) AR%| 434] Se%) 47 0% 34| 17|
T 48 0] S6.40) 24| 555 mave] 7s| Tme] ool el 1676 TaRve] sus{ TR REs|RaSv| 44d4] TU%) IROO|R2 M6 637] MG MIM) 9IRM| 49d) BE2W] 2070 Bash
; (6619|5693 8] 10,455.8]_22,800.4| 2085 5.1 % | 114.912.1% | 63.3] 0:6% [ 390.7}1.7% [ 29 1.0]44% [ 188.4] 3.3%, {785 07% [ 557.4]24% | 603 8] 92%[370.5] 65% [ 1117] 11 %[ 10878} 8%

= Habitat Types by Ecoregions, Texas Feological Systems Duta: hitps /fgnabtexas govigis (Elliott, LE, et al. 2014)
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Table 19 All Inundation (0-2 mi) Summary Data: Gonzales Riparian Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.GG.Inund.Final.6-3-16

Gonales Riparian Study Reach: Total Hubitat Arca (ha) I 446 cfs 512 efs 567 cfs 729 ofs
0-2 mi from River Centerine By Buffer Distance 03/03/14 01/16/M7 0306/15 022107
Total Inundation versus River Flow 0-0.5 ma]05-1 na] 1-2mi [0-2 maTotal] _ 0-05m | 05-1mu 1-2n3 | O-2midotsl | 0-05m | 05-1m 1-2m | 0-2miTe 0-0.5 mi 05-1mi 12 | O-2miTowl | 005 05-1ni | 1-2mi -2 ns Toul
Centeul Texus/Post Ouk Savannu Habitat Types ha a fa_ % | bn % |ha % |t % | b % |k % |m % | % [ m %
S 5 : 4,12245] 1,157.10]  790.35 | 5269] 0.7 0 "476] 0.60%| 43.70] 0.72%| 54.95] 1.33%| 0.82] 0.07%| 6.16] 0.7B%| 6193 1,02%)
L4b5.53| 12862 13041 20,04 1 16%) 0.00| 0.00%| 4.18| 0.93%( 2238 153N n.ml 0.1%%| 0.07| 0.06%| 22.67| 1.31%|
43522| 105.71) 53.43 . A 163 0.27% X 000 000%| 141 0.24%| 205 047%| 0.00| 0.00%| 0.00| 0.00% 05) 0.35%
Herb: ‘We tland Sulby 222171 92277 60641 3,750.! 27.12| 1.22%| 005 0.01%| 384 063%| 31.02| 0.83%| 27.54] 1.24% D.ml 0.09%| 4.76( 0.78%| 33.10) 0.88%| 30.54 L37%| 0.57 0.06%| 6.09| L00%| 37.21] 0.99%
UPLAND HABITA’ o S01.88) 1,275.72| 3,325.52| 5103.14] 0.74] 0.15% n,m\ 0.00%| 0.97] 003%| 171] 0.03%| 018 0.04%) 0.05) 0.01 348] 010%| 375 00m| 061 012%| 0.18] 0.01%| 284] 009%| 363 0.07%|
UEJ Ferest/Woodland Subtotals 182. ﬂ 150.90{ 283.02) 626.03] 073 0.40%| 000 0.00%| 0.00] 0.0 073 0.12%| 009 0.05%| 0.07 ﬂ,m%.ﬁj Q00%| 016 0.03%| 054 030%| 0.03] 0.02%| 021 007%]) 0.78) 0.12%|
Upland Shrublind Subtotals 29| ay zam 882] 0.00] 0.00%| 0.00 0oo%| 0.00] 0.00%] 0.00] ooms| ooo| o.o0x| ooo| ooos| ooof coow| ooof coox| o.oof vosx| 0.0 ocox] ool coox| aoo] ook
Upland G d Subtoral 317.56| 1,120.641 3,030 08| 4468290 0.01] oook| 000l 000%| 057 003%| 098] 0.02%| 009 0.03%| 0.02| 0.00%| 348] 011%| 3.59) 0.0B%| 0.07] 0.02%| 015 001%| 263] 0.09%| 28S| 006%
DISTURBED & INVASIVE HABITATS: Totals 476.51] 986.37] 1,956 76 341966 0.24] 0.05%| 021 0o2%| 239 0.12%| 285 0.08%| 047] 0.20%| 045 0.01%| 3.01] 0.15%| 3.63] 011%| 054 0.11%| 0.26| 0.03%| 390| 0.20%| A4.70| 0.14%
OPEN WATER: 50.20) 2.05) 1,63 5533| 24.46)48.72%| 000 n12%| D68l 18.78%| 25.14]44.99%] 21.55(4202%| 0.00] 0.00%| 1.38|39.16%| 22.93|41.03%| 25.20|50.20%{ 0.27|13.21%| 0.81]22.77%| 26.28|47.02%| 25.01/49.83%| 0.52] 25.43% 1.54]!2.&)% 27.07| 48.45%
INUNDATION GRAND TOTALS: . [515005 3.401.24| 60756 14,64848] 73.57] 1aax] aas| oosx| 797 odax] s2.39] osen| 6034] 147% “noax{12.64] n2a%| 7am| 0s1%| srao] 15k 153 oosmi1an] 0.23%) 96.54] 233 aoml 138 07| seedl peml
Gonzales Riparian Study Reach: Total Habitar Area (ha) 864 cfs 2510 efs 2,570 cfs
@2 mi from River Centerdine By Buffeer Distance 01109100 #301/10 01/06/02
Total Inundation versus River Flow 005 m05- m| 12w [02milowl] OU5m | O50m | 12m | 02miloal | 0-05m | O5-tm | -2m | O02mitolal | 0-05m | 05-1m | 1-2mi [ 0-2mTotal
Central Texas/Post Ouk Savanna Habitat Types® | b % |l % |l % | W %
BOTTOMIAND HABITATS: Toiak S 225 i 80| o7e] oar| 7.02] osex] 7383 1229 813 7201] 119%)
Butiomiund Forest Subfofals 106553 pse| 13041 56| 27.99] 191%| 0.00] 0.00%| 0.00| 0.00%| 27.99] 162%) 26.92 ¥ 23,70 137%
d Shrubland Subtatals 435.22] w0571 2.63| 060%| 0.00] 000%| 000 00ms 263 044%| 230| 053%| 043] 0.40%| 000} 0.00%| 2.73] 0.46%| 2.73| 0.63%| 0.00| 0.00%| 000| 0.O0%| 2.73) 046“6
Herbaceous We tland Subtotals 2,221.71 922.77 35.41) 1.59%| 0.78] 0.08%| 7.02| 1.16%| 43.21] 115%| 38.90| 1.75%| 1.99| 0.22%| B.72| 144%| 49.61] 1.32%| 36.60| 1.65%| 1.14] 0.12%| 7.84| 1.29%/| 45.58| 1.22%
UPLAND HABITATS: Totals 501.88 1,275.72] 3,325.52 510314] 095 0.19%| 0.63| 0.05%| 18] 0.0%%]| 3.40] 0.07%| 1.27| 0.25%| 0.80] 0.06%| 440{ 013%| 647 0.13%| 1.06| 0.21%| 0.85] 0.07%| 376 0.11%| 5.68| 0.11%|
E&d Forest/Woodkand Subiotals 182.10§ 15050| 293.02) 626.03| 0.86) 047%| 0.00| O.00%) O 00m]| 086 014%| 087] 053%| 003 0.02%| 0.08] 0.03%| 1.08] 0.17%| 0.95| 0.52%] 0.15] 0.10%| 008] D.0I%| 1.18] 0.19%|
Upland Shrubland Subtotals 2. 12| 4.18] 2.41] s82] o004 189w ooof oook| oool 0o0%| ©004] 0.48%| 0.00] 0.04%] 0.00| DO0%| 000 0.00%| 0.00] 0.01%| 0.00{ 0.04%| 0.00] 0.00%| 006 00K 000 0.01%
Upland Grassland Sublotals 317! 56] 1,120.64] 3,030.08] 4468230 004] 001%| 063 0.06%| 1.82| 0.06%! 2.49) 0.06%| 030 0.09%] 0.77| 0.07%| 4.33] 0.14%| 539 0.12%| 0.11] 0.03%| 0.71] 0.06%| 368 D.12% _:1,50 ‘gﬂ
DISTURBED & INVASIVE HABITATS: Totals 476.51]  986.37| 1,956.76 3419660 097 0.20%| 026 003%| 192] 010%] 314 0.09%| 1.50] 0.32%| L52| 0.15%| 528 (Ll?i_ﬁi 830{ 0.24%| 080 0.17%| 0.42] 0.04%| 3B2] 0.20%| 5.04] D.15%
OPEN WATER: 50. 20f 2.05) 3.63) 55.88] 27.37154.51%| 0.26{1271%| 0.89|24.50%| 28.52|51.03%| 28.51]|56.79%| 0.70|34.18%| 156)43. li“l 30.77|55.07%| 24.51|48.83%| 0.48|23.16%| 147]40.56%] 26.46|47.35%|
INUNDATIONGRAND TOTALS: ~~ |sssios|aanoafeomie] 146a8a8] 95.30] 185%) - 1165] oton[10ass] o7ax] wa0] 193] 5| ov|200] namw s oas sees| 1yaw| 139 aoelaros o O
Gonzales Riparian Study Reach: Tatal Habitat Area (ha) I 3,450 cfs 1480 ¢ 4,980 cfs
0-2mi from River Centerdine By Buffer Distance | 01/14/05 03/15/01 0211703
Total Inundution versus River Flow U-0.5 w051 maf 1-2 nu wlowl] 0-03m | 05l 1-2 m O-2 s Tow) | 0-0.5me U3l m -2 O-2muTowl | 0-0.5m @51 1-2 mi 0-2 mi Total
Central Texas/Pust Oak Savanna Habitat Ty pes* ut ha ™ hu W % |l % |t % | W % | w % |k % [ % | b % | % [wm % [m % |k %
[BOTTOMUAND HABITATS: Totals | a12245) 135730 " 5.0w980, 87.81] 2.13%) L83] 0.10%| BAS| 107%| S.05] 1.62%) 125.66] 3.0%%|13.07] 113%|18.69] 2.34%|157.21] 2.59%| 148.58] 3.60%%| 4.59] 0.40%| EI 1.67%| 166.39] 2.74%
lBﬂllnllﬂnlld Forest Subtotals 1,465.53| 128.62| 130.41 1,724.56| 42.31] 2.89%| 0.36 0.2B%| 0.43) 0.33%]| 43.10) 2.50%  48.35 3.30%| 0.96| 0.75%| 0.97| 0.75%| 50.28| 2.92%| B2.71| 5.64%| 1.46| 1.13%| 162| 1.24%| 85.78| 4.97%
B d Subtatals 435.22] ws7| 5343 59435 3.51] 0.81%) 0.16] 0.15%] 000] 000w 3.70] 2% 547 1.23%)] 1.40] 132%| 0o0| 000%| 6.77] 11aw| 595 1.37%| 0.0 o3sx| cos] otex| 6.44] Lo
Herbuceous Wethind Sublotals 22217| s2277] 0641  3,75089) 41ss| 19 71.95] 3201071 116%[17.52] 2.89%)100.17] 2.67%] s9.92] 270%| 2.73| 030%|1153| 190%| 7418 198%
UPLAND HABITATS: Totals 501.88| 1,275.72| 3,325.52 5,103.14 0.27% 447 0.8%%| 2.14] 017%[12.90] 0.39%| 19.51] 0.38%| 2.54] 0.51%| 1.86) 0.15%) 7.40| Q.22%| 11.80| 0.23%
Ml‘ Forest/Woodland Subtotals 182 1 150.90f 293.02 626.03] 66| 0.91%| 040 0.26%| 0160 005K| 2.22] 0.35%| 2.13] 1.17%] 0.24] 0.16%) 0.41] 0.14%| 2.79] 0.45%
Upland Shrubland Subi s 2.221 4.18} 2.41] B.82/ J 0.04%| 0.00] 0.00%| 000 000 000 001%| 006 280%| 0.00] CO00%| 00O O00%| 06| 0.7C%
UEIH.Ild Grassland Sublutals 317 56| 1,120.64} 3,030.08] 4,468.29) 0. 11] 0.03% 281 0.88%] 1.75| 0.16%|12.74] 0.42%| 17.30] 0.39%| 034 0.11%| 162] 0.14%| 6.99| 0.23%| 8.95| 0.20%
DISTURBED & INVASIVE HABITATS: Totals 476.51| 986.37) 1,956.76| 3,419.66] 1.53| 0.32% 3.08| D.65%| 9.19] 0.93%|20.38] 1.04%| 3265 0.95%| 186 0.3%| 5.31] 0.54%| 556| 0.28%| 12.73| 0.37%
OPEN WATER: 5020 25| 3.63| S5.88 29.77) 59.30%| 29.60|58.96% 0.93]45.53%| LB1[{49.87%| 32.34|57.87%| 3 & 1.80139.75%| 37.30] 66.75%
INUNDATION GRANDTOTALS:  ~ ['5151053,421.24/5,076.16] 14, 120.8] 23] 162.80] 3.36%{25.33] 0.74%|53.58] osex|24172] 165% .6 “0.37%|27.99{ 0.96%| 228.23) 1.56%)
Gonzales Riparian Study Reach: Total Habitat Arva (ha) e 6,160 ¢fs 7220 cfs 7,650 efs
-2 mi from River Centerine By Buffer Distance 12/31/02 013 1204404
Total Inundation versus River Flow 0-2 g Towl]  0-05 nu 0.5-1 na 1-2 mu 0-2 mi Total 0-05mi_ | 05-1n 1-2 m 0-2 mu Total 0-0.5 mi 0.5-1 nu -2 mi 0-2 nu Total
Centrul Texas/Post Ouk Savanna Habitat Ty) ]nq‘ e % % | b % | b %
BOTTOMLAND HABITATS: Totaly g 3154 2.73% 371%| 16596 4.03%| a11] 0.36%2
Bottomland Furest Subtotals 117| 0.91% A 5.39%| 9530, 6.50%| 0.99] 0.77%
Botiomlind Shrubbind Subtotals 167| 158%| 0.00] 00| 997 168%| 915 2.10%| 134 1.26%| 0.28] 053%| 10.77] 181%| 7.52] 173%| 0.32] 0.30%|
Hetbaceous Wetlind Subtotals ¥ 2870) 3.13% : 63.14) 284%| 2.80| 0.30%]
UPLAND HABITATS: Totals s01.88] 1.275.724 3,325 52 .06 0.47% 5.200 10w 123] 0.10%]
Upland Forest/Woodland Subotals 82100 15090] 293.02] 0.29] 0.15%| 304 167%
Upland Shrubland Subtotals 22| 418 24 | 000 0.00% 0.05 2.10%)
Upland Grassland Subtotals 317.56] 1,120.64| 3,030.08 5.77] 0.51% 212] 067% .11] 0.1
DISTURBED & INVASIVE HABITATS: Totals 47651 986.37) 2005 207% 414] 087% 15.08| 0.60%
‘OPEN WATER: 0.75] 36.36% 34.83| 69.37%| 37.35/ 66.83%|
INUNDATION GRAND TOTALS: | 5e.80f 1.72%| x| 210.13] it 27012 191%/

* Tlabitat Types by Frorcgions, Texas F u;lm-ymm.m. lllpuxpulkwgm-‘gl»t“lltt!.l ¥ ctal 2014)
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Table 20 All Inundation (0-2 mi) Summary Data: Hearne Riparian Study Reach
Summary and Detailed Data Available in Companion Spreadsheet: G&BR.TCS.BH.Inund.Final.6-6-16

Heame Riparian Study Reanch: 0-2 mi from River Centedine Total Habitat Arca (ha) B3 ofy 1,180 efs 2,300 efs
Total Inundation versus River Flow By Buffer Distance 12009114 U3/20/14 0201491
Columbia Bottombands/Post Oak Savanna Habitat Types* O0Sm | 05l | 1-2m | O-2a ot Total 12 i Total 051 mi -2 mi Total Gosmi | 03-imi 12w -2 mi Total
ha s
BOTTOMLAND HABITATS: 7 |'srmal Too]
Swamp Forest Sublotaly 0.8 26 6.3) 0.0%)
Bottomland Forest Sublotals 2,540.7| 1,186.8| 1,567.8| 1.3%
Bottormlind Shrubland Sublotal: 142.2] 932 065 1.5%)
Herbaceous Wetland Subtotals 2,694.0 1,951.9) 3,092.5| 05%| 321) 1o%| 722 oo9%| 453 17%| 103 05% 257 0.B%
UPLAND HABITATS: 1,320.8] 1,445.1 2,187.2 02%| 24] oax| s31] o1%| 17 01%| 57 04%| 83| 04%
Upland Forest/Woodland Subtotaly 2356 957 209 03%| 01 01| 00| oo 0.5%| 00
Upland Gi fand Suby ! 1.085.2| 1,3494| 2,166.3] 00%| 00| 0.0%] 00 0.0% 0.1% 2.4)
DISTURBED & INVASIVE HABITATS: 413.0| 9209 2,681.0 1o%| 01 oow| 12| oo% 0.0%| 23.2]
OPEN WATER 7168 187 8BS 388%| 53] 28.4% 27.5 311%| 310.8 50.6%| 35.6]
GRAND TOTALS: 82284] 5613, )7 3ox| 164] oax| a0s| oax| g “oa%] 1209] 1
Heame Riparian Study Reach: 0-2 mi from River Centerdine Total Habitat Area (ha) 2,630 cfs 4430 efs
Total Inundation versus River Flow By Buffer Distance 01/2193 0220098 01/14M5
Columbia Bottombands/Post Ouk Savannu Habitat Types* O0Smi | G51em | 1-2wi | 02w Total 005 i 051 wi Total 008 mi 051 wi i 0-2 i Total 003w | esdm 2m -2 i L otal 0405 i 051 mi [ v2mitow
ha I e ha we | % | ba] % so | owe | % fwn ]| % | ome | s | ww | % ] ome ] % Jwe] s | owe | e f ke | w -
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Figure 1.1 Riparian Habitats in the Lower Guadalupe River Study Areas: Victoria, Nursery, and Gonzales
Landscape Context, Tree Species, and Hydrology
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Figure 1.2 Riparian Habitats in the Middle Brazos River Study Area: Hearne
Landscape Context, Tree Species, and Hydrology
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Figure 2.1 Vicinity Map
Victoria, Nursery, and Gonzales Study Sites
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Figure 2.2 Vicinity Map
Hearne Study Site
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Figure 3.2 Location Map: Nursery Study Site
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Figure 3.3 Location Map: Gonzales Study Site
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Figure 3.4 Location Map: Hearne Study Site
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Figure 4.1

Victonia Study Site: Transect Locations
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Figure 4.2 Nursery Study Site: Transect Locations
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Figure 4.3 Gonzales Study Site: Transect Locations
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Figure 44 Heame Study Site: Transect Locations
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Figure 5
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Channel-Connected Inundation: Victoria-Nursery Study Reach
Habitat Inundation (ha) versus Mean Daily Discharge (cfs)
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Figure 6

All Inundation: Victoria-Nursery Study Reach
Habitat Inundation (ha) versus Mean Daily Discharge (cfs)
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Figure 7
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Channel-Connected Inundation: Gonzales Study Reach
Habitat Inundation (ha) versus Mean Daily Discharge (cfs)

200
180
160
140
120
100

Habitat Inundation (ha)
oB8838

446

Guadalupe River: Gonzales Study Reach
Channel-Connnected Inundation:
Riparian Habitats within 0.5 Mile of River Centerline
Habitat Inundation (ha) versus River Flow (cfs)

ih

512 567 729 864 2510 2570 3,450 4,480 4,980 6,160 7,220 7,650
Mean Daily Discharge (cfs)

B Her baceous Wetlands mss Bottomland Forests s Total Bottomland Habitats

mmmm Open Water All habitats

All Tnundation: Gonzales Study Reach
Habitat Inundation (ha) versus Mean Daily Discharge (cfs)
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Figure 9 Channel-Connected Inundation: Hearne Study Reach
Habitat Inundation (ha) versus Mean Daily Discharge (cfs)
Brazos River: Hearne Study Reach
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Figure 10 All Inundation: Hearne Study Reach
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Figure 11.1

Inundation Maps: Victoria-Nursery Study Reach

Legend for Central Texas/Coastal Bend/Post Oak Savanna Habitat Types
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BN Non-Native Invasive: Chinese Tallow Forest, Woodland, or Shrubland
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l Figure 11.2 Channel-Connected Inundation Map: Victoria-Nursery Study Reach
10/29/02 Inundation Event: 22,400 cfs
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Figure 11.3  Channel-Connected Inundation Map: Victoria-Nursery Study Reach
01/21/93 Inundation Event: 2,190 cfs
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Figure 11.4  Channel-Connected Inundation Map: Victoria-Nursery Study Reach
01/21/90 Inundation Event: 465 cfs
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Figure 11.5  All Inundation Map: Victoria-Nursery Study Reach

10/29/02 Inundation Event: 22,400 cfs
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Figure 11.6  All Inundation Map: Victoria-Nursery Study Reach
01/21/93 Inundation Event: 2,190 cfs
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Figure 11.7  All Inundation Map: Victoria-Nursery Study Reach
01/21/90 Inundation Event: 465 cfs
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Figure 12.1
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Inundation Maps: Gonzales Study Reach

Legend for Central Texas/Post Oak Savanna Habitat Types
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Figure 12.2  Channel-Connected Inundation Map: Gonzales Study Reach
12/04/04 Inundation Event: 7,650 cfs
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Figure 12.3 Channel-Connected Inundation Map: Gonzales Study Reach
01/14/05 Inundation Event: 3,450 cfs
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Figure 12.4  Channel-Connected Inundation Map: Gonzales Study Reach
03/03/14 Inundation Event: 446 cfs
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Figure 12.5  All Inundation Map: Gonzales Study Reach
12/04/04 Inundation Event: 7,650 cfs
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Figure 12.6  All Inundation Map: Gonzales Study Reach
01/14/05 Inundation Event: 3,450 cfs
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Figure 12.7  All Inundation Map: Gonzales Study Redch
03/03/14 Inundation Event: 446 cfs
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Figure 13.1  Inundation Maps: Hearne Study Reach
Legend for Columbia Bottomlands/Post Oak Savanna Habitat Types
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Figure 13.2 Channel-Connected Inundation Map: Hearne Study Reach
01/19/92 Inundation Event: 36,300 cfs
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Figure 13.2  Channel-Connected Inundation Map: Hearne Study Reach
01/14/05 Inundation Event: 4,430 cfs

. Legend
| vt P N E 14l
A Y o N
) | e Consertion
L ; S - laree gg—
2 1 0 08 2
l o Felge 5 _— - g Mmoo - 8 1 2 Ak
o imagery Ewl, Digtwiiobe, Caofys, Eartte Geogmti, CNESAN U8, LS0A, USGS, AEX,
¥ S| ety Amrogrid, ION, 1GP, petestoso. erd e (1Y Use Commusity

e R 3 7;—*‘”"“’“ LR : P3N T “"'-"&T""“‘H"'z FHEE S A AT ?ppa':f-.r-j;m_- L T — )
e e %
st Earme
S s !
[ErEren T S L A
Brasms Truniry \ s
X S
T
PR
Py
Frera
FaE Ay

Fibkhear
e

i
& i Sneis
% S e e -
RSNt
7 _— —-ﬂ"‘""‘"-’*m-‘ A -~
o PR s iy VO
- East-Rerma g LAY
3our 10
.-'.
o~
> f""
e et Lyl
: g W1 i At
! 4+ e
P Pargfy Sieisow
o A







Page 112
Figure 13.4  Channel-Connected Inundation Map: Hearne Study Reach
12/12/89 Inundation Event: 463 cfs
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Figure 13.5

01/19/92 Inundation Event: 36,300 cfs

All Inundation Map: Hearne Study Reach
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Figure 13.6  All Inundation Map: Hearne Study Reach
01/14/05 Inundation Event: 4,430 cfs
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Figure 13.7

All Inundation Map: Hearne Study Reach
12/12/89 Inundation Event: 463 cfs
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Appendix 3: Response to 6/14/16 Comments by the Texas Water Development Board
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NOTE: All required and suggested changes were made, in addition to expanding the data
analyses and re-writing much of the report. Tom Hayes

Riparian Assessment on the Guadalupe and Brazos Rivers
‘Draft-final report to the Texas Water Development Board

Contract number 1248311359
REQUIRED CHANGES
General Draft Final Report Comments:

1. Please title the report “Riparian assessments on the Guadalupe and Brazos Rivers.”

2. Please reference “TWDB Contract No. 1248311359 on the cover of the report.

3. Please correct the following typos:

a. Page 13, 1% paragraph, last sentence, “as described Section 3.1.2” should be “as
described in Section 3.1.2.”
b. Page 17, 1% paragraph, 3™ sentence, “limited to a rising or stable flows” should be

“limited to rising or stable flows.”

Page 19, 3" paragraph, 4" sentence, “set to .5” should be “set to 0.5.”

Page 20, 3" paragraph, 1% sentence, “was used apply” should be “was used to apply.”

Page 22, 3 paragraph, 4" sentence, “may farthest” should be “may be farther.”

Page 24, 1% paragraph, 3" sentence, “meandered most than” should be “meandered

more than.” |

Page 25, 4™ paragraph, 1% sentence, “higher the river stages” should be “higher river

stages.”

Page 25, 4 paragraph, last sentence, “IN this manner” should be “In this manner.”

Page 26, 4™ paragraph, 2™ sentence, “have been are” should be “have been.”

Page 31, “Van Dyke. 2012. Hydrological shifts” should be “Van Dyke. 2013.

Hydrological shifts.” ‘

4. On page 4, in the 1% paragraph, 1 sentence, introduces the abbreviation CLI which is not
used anywhere else in the document. Please remove this abbreviation from the document.

5. On page 4, in the 1* paragraph, reference is made to a larger “Texas Parks and Wildlife
Department -Texas Water Development Board (TPWD-TWDB) project.” More specifically,
this is a Texas Instream Flow Program (TIFP) project. The TIFP is a cooperative effort of
TPWD, TWDB, and the Texas Commission on Environmental Quality. Please refer to the
larger project as the TIFP throughout the document. ‘ ‘

6. The abbreviation “DBH” is used on page 11, last paragraph, 1% sentence before it is defined
cn page 12. Please insure all abbreviations are defined in the text before they are used.

7 The abbreviation “MHWM?” is defined on page 11, 2™ paragraph, 2™ sentence and again on
page 12, 2" paragraph, 1% sentence. Please remove the second definition of this abbreviation
on page 12.

8. Please provide definitions for the following abbreviates used in the document: ENVI, ESRI,
1M, NAHP, NAPP, TOP, NAIP, OBL, FACW, and FAC.

9. For Figures 4.1-4.4 on pages 41-44, please provide an explanation in the legend regarding the
significance of the yellow lines.
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10.
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In Table 1 on page 43, it is unclear if the column heading “Life Form” is equivalent to
“Growth Form” in the footnotes. Please adopt one or the other designation to avoid
confusion. Please add a footnote to confirm that the G, N, V, and H labels on the four, far
right columns designate the Gonzales, Nursery, Victoria, and Hearne study sites,
respectively. Also, please designate the contents of the four far right columns as being
abundance codes.

SUGGESTED CHANGES

11

12.

13.

Page 8, 2™ paragraph, last sentence. Reference is made to “the average rate of seedling root
growth, which is less than one inch or 2.5 cm per day.” The value of 2.5 cm per day was
developed specifically for cottonwood seedlings in western North America. As
acknowledged by Hughes and Rood (2003), “decline rate is influenced by floodplain
substrate texture, plant species, and the ambient weather conditions related to water demand,
particularly temperature, rainfall events, wind and sunshine.” For other riparian tree species
in different physical settings, it’s reasonable to expect a different decline rate (either more or
less than 2.5 cm per day) may be appropriate. Therefore, please consider amending your
statement to read something like: “the average rate of seedling root growth, which they found
to be less than one inch or 2.5 cm per day for cottonwood in Western North America.

Page 8, 3™ paragraph, 2™ to last sentence states “early spring floods following leaf
emergence probably should last a total of two to four weeks.” This statement seems to be
related specifically to bottomland hardwood forests, which were apparently the subject of
research by Gosselink et al. (1981) and Townsend (2001). For other situations, different
flood durations may be more appropriate. Please consider amending the statement to read
something like the following “for bottomland hardwood forests, early spring floods following
leaf emergence should last a total of two to four weeks.”

On page 23, 3™ paragraph, last sentence mentions that the three most important tree species
at the Victoria site include Chinese tallow. Chinese tallow is an invasive species in Texas.
Please mention this in the report and consider including some discussion of the implications
of this species becoming important at this study site in the Discussion section of the repoit.




