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CHAPTER |
Comparing Hydrological Conditions of Wetlands Reserve Program and Natetiainds

in Central Oklahoma (USA)

INTRODUCTION

Wetland losses caused by destruction and conversion by humans have decreased
the total area of wetlands in the United States. Historically, wetland deaamal
destruction were an accepted practice for the establishment of agridigddsaand for
commercial and residential development (Mitsch and Gosselink 2007). Approxidhately
million ha of the 89 million ha of wetlands that existed in what is now the UnigdsSt
at the beginning of European settlement have been lost (Dahl 2006). The lossiohsunc
that wetlands provide is the primary reason of concern regarding wetland losses
Wetlands provide hydrological functions including surface and subsurface storage of
water, floodwater dissipation, and groundwater recharge and discharge (Gathith e
1995). Biogeochemical wetland functions include nutrient cycling, removing iatport
elements and compounds, retaining particulates, and exporting organic carltbre(Sm
al. 1995). Biological wetland functions include providing vertebrate, invertebrate, a
plant habitat (Smith et al. 1995). It is the loss of these functions which raisesrics
regarding wetland losses and has created a need for research thatdoausttand

ecosystems.



Wetland conservation practices such as wetland restoration and creagon ha
become more common as the importance of the functions and values of wetlands are
better understood and appreciated by society and the preservation of functions have
become a concern. In response to wetland losses, government programs such as the
“Swampbuster” provisions in the 1985 Food Security Act and the Wetlands Reserve
Program (WRP) have been enacted that assist in protecting wetlands. Téaedd/etl
Reserve Program is a voluntary United States Department of Agric(ItBi2A)

Natural Resources Conservation Service (NRCS) program established in 1990 under
amendments to the 1985 Farm Bill. The goal of WRP is to offer landowners “the
opportunity to protect, restore, and enhance wetlands on their property at minimal cost
themselves” (NRCS 2008: 1). Landowner assistance is offered by WRP throtigh cos
share agreements and other forms of financial and technical support to neaxetiend

and wildlife habitat functions on landowner properties (NRCS 2008). Typical WRP

projects involve the restoration of wetlands on lands impacted by agriculture.

Of the functions of wetlands, many scientists believe those linked with wetland
hydrology are most important in the assessment of wetlands. Wetland hydedagy
influences functioning and processes, is important as it relates to biogécadhem
processes, wetland ecosystem structure, the accumulation of organic matter, and
ecological functions (Cole and Brooks 2000, Maltby and Barker 2009). Hydrologic data
are an important component used in the assessment of wetland restorationatam$cre
or projects designed to create or restore wetlands, which are ofteedutdlizompensate
for lost wetland area. Within wetland restoration and creation projects, creating

appropriate wetland hydrology is a factor that can limit restoratiooess. Restoration



of hydrology can be the most important aspect of a wetland restorationrabd ca

difficult to implement (Tweedy and Evans 2001).

To determine if wetland restorations are successful based on resemblance to
natural wetlands, a comparison of the hydrologic characteristics oahaiat restored
wetlands is often implemented (Galatowitsch and van der Valk 1994). Many dtad&s
focused on the comparison of restored or created wetlands to natural siteal $ites
are often used to represent normal wetland conditions in a region and to assess the
success of a wetland restoration or creation. For example, Wisconsin sexdpgvme
wetlands research determined that greater fluctuations of watereable Within
restored wetlands and a greater range of mean water table levedd beisteen all
restored sites when compared to natural sites (Ashworth 1997). Cole and Brooks (2000)
discovered that created mainstem-floodplain wetlands in Pennsylvaniadiififem
natural wetlands by having deeper standing water, being wet for longer penigds, a
having larger open-water components. Stolt et al. (2000) compared water table
fluctuations of constructed palustrine wetlands to paired natural sites inis(iegid
determined water table fluctuations to occur similarly between mektigpes. Research
by Barton et al. (2008) established that hydroperiods were longer in testetlands
than in natural sites in Carolina Bay wetlands. The results of these stuldiesthef
importance of hydrologic features in wetland creation and restoration ass¢ssrd also
indicate the variability that can be encountered in the assessment ondifetand
types in different regions. Similarities in hydrologic charactesdietween created or
restored wetlands to natural wetlands are interpreted as sinslanifienctionality, or

level of function, and indicate success of a wetland restoration.



The primary objectives of this study were to compare the hydrologic
characteristics of restored WRP wetlands to natural wetlands in c®kteddoma. No
similar studies have been conducted in this region of Oklahoma. The measurement of
hydrologic characteristics of wetlands was used to determine iésharation and
management practices of WRP wetlands in this study region have daesufiéferences
in hydrologic characteristics compared to natural wetlands. Comparisoreebe
restored and natural wetlands were made using data gathered from the meisofem
water table levels and soil moisture readings. Differences betweemavbtfses were

then related to potential differences in wetland functions and restoratiossucce



CHAPTER |

METHODS

Description of Study Area

The study was conducted along the Deep Fork River in Lincoln, Creek, Okfuskee
and Okmulgee counties in central Oklahoma (Figure 1). A total of 16 wetlands, 8 WRP
wetlands and 8 natural wetlands, were examined between June 2009 and Ma&ll2010.
wetlands examined in the study were riverine wetlands, which were seleséetidra
hydrogeomorphic (HGM) classification of wetlands (Brinson 1993). Riverinealatur
wetlands were utilized to attempt to standardize wetland classes used indhiassthis
wetland class was the dominant classification of the WRP wetlands ingiua.réhe
HGM classification of wetlands was used due to its link with the functionadamsat of
wetlands (Smith et al. 1995), which was a goal of this study. Wetlands wecteddbr
inclusion in the study if they received occasional to very frequent flooding rerdeep
Fork River based on soil survey flooding frequency classification data
(websoilsurvey.nrcs.usda.gov). All wetlands in this project were charexddyy

emergent and submergent herbaceous vegetation.



The WRP wetland restorations were chosen for inclusion within the study based
on a set of requirements that characterized typical WRP wetlands ofgfiois. rfEhese
requirements included a history of active management of water table bgvel
landowners using water control structures, installation of dikes at least ors 2isitdey
construction, and excavations established within them to provide soil for dike building.
Characteristics of WRP wetlands, including restoration history, maregehistory, and
age (Table 1), were provided by NRCS personnel. Management strategesmitar
for all WRP wetlands. Typically, landowners lower water table lefggbsvdown) in the
spring to manage for moist-soil vegetation, followed by the raising of wélerlevels
in the late fall and winter months to increase waterfowl habitat during moigraad duck
hunting seasons. The time since restoration of WRP wetlands in this study framg&

to 13 years in 2010.

Natural wetlands were identified using aerial photography, National kdstla
Inventory data, soil survey maps, and topographic maps. When potential natural wetlands
were identified, site visits were conducted to verify that no evidence ofluisices
related to anthropogenic modifications existed and hydrophytic vegetatiqoregest.

Further verification of site histories were provided by landowner accdvatsral
wetlands included in the study were required to possess hydrophytic vegetation
communities predominately composed of emergent and submergent plants as WRP
wetlands in the area were only inhabited by these types of plant communitesteBor

natural wetlands were not included in the study.

Wetland sizes range between 1 and 40 ha (natural wetland mean area = 10.7 ha;

WRP wetland mean area = 8.57 ha). Four sites were established and monitored per

6



wetland in this study. Originally, 8 sites were selected for monitoring usitngtidied

random method based on the percent of vegetative cover type being either emergent or
submergent. However, 4 sites were randomly selected from these 8 due to buatgktary
time constraints. Sites were selected using ArcView version 3.3 (E8RariRIs, CA,

USA).

Water table Level Monitoring

Water table monitoring wells were implemented to determine differences
hydrologic features between natural and WRP wetlands due to the importance of
hydrologic features to wetland functioning and restoration success as eitabsse.

Well construction followed methods outlined by Wakeley (2005). A 1.5 m long, 5-cm-
diameter PVC pipe served as the well casing. The bottom 85 cm segment cdgagh

was slotted at 1.3 cm intervals using a hacksaw. Screening was used to prendes part
from entering the well. An 8.5 cm diameter auger was used to create holesdlfor w
installation at the 4 sites established in each wetland. Each welhstakbed to a depth

of 1.0 m below the soil surface. After the casing was inserted, coarsevaamnged to fill
around the well to the top of the slotted segment. A 2.5 cm thick layer of bentonite pellet
covered the sand to prevent surface water from entering alongside daltivasing. Soil

was used to create a mound around the well at the soil surface to prevent sudace wa
from entering the hole. The top of each well was capped to prevent precipitation and

debris from entering.

The monthly monitoring of shallow groundwater wells was implemented to assess

water table levels and water table level fluctuations over time (Cale 297, Confer



and Niering 1992, and Stolt et al. 2000). Wells were monitored between June 2009 and
May 2010. Measurements of water table levels were collected relativedoiltsarface

using a measuring tape. Water table levels were recorded as either &) depth from

the soil surface (0 cm). Water table levels were determined in thewsdin the water

table was at or below the soil surface. Water table levels weralegcbeside the well

when standing-water at or above the soil surface was present (inundatioe)dates

were used to provide depth to water tables annually, seasonally, and monthly. These dat
were also used to determine the residence time of water above the soé sudan the

upper 30 cm of soil as this zone relates to the depth of saturation used in wetland
delineations and is the typical rooting zone of wetland plants (Lewis 1995, Cole and

Brooks 2000).

Air-filled Porosity

To determine differences in the potential of each wetland for subsurfaagestor
of water, percent air-filled porosity (% AFP; defined as pore spaciladtwith water)
was calculated using the soil water content and total por&ityf(each wetland. The %
AFP was used as it directly affects the gas diffusivity in a wetlahd:vaffects the
uptake and release of biologically important gases such gaNgQ, and CH (Smith et
al. 2003). Soil aeration and saturation also effects levels of reduction and reguen
processes in wetlands. Porosity and the air or water filling those pores isant@sr it
relates to the movement of gases and nutrients in the soil, which control biological
activity (Richardson et al. 2004). In wetlands, porosity is also important to suesurfa

water storage, water table fluctuations, plant available water, rainatiiliy and gas



exchange (Gerla 1992, Lott and Hunt 2001).Subsurface storage of water was of interest

in these systems due to its role in floodwater storage.

Once a month, soil water content samples were collected at depths of 5 cm and 20
cm at each well site (Magee et al. 1993, Stander and Ehrenfeld 2009) using an auger.
When the water table level was at or above the soil surface, samples wederenhai
field capacity (100%) and were not gathered. Samples were returneddbdtegory,
mixed within their storage bags to evenly distribute moisture, and subsamptes wer
placed in preweighed sampling tins, weighed to determine total mass, dried ttaatcons
weight at 105°C for 24 hours, and reweighed to determine dry soil mass and water mass
lost (Faulkner et al. 1989). Gravimetric water contégf)(was calculated as the mass of
water divided by the mass of dry soil. Gravimetric soil water content was thenteshve

to a volume-basis using the equation
va = (p/pw)gdw

whereé,, = volume-basis water contepts= soil bulk density, ang,, = the density of

water (1 g/criy Gardner 1986).

Total porosity, or the percent of the soil thédfilled with water or air, was

estimated using the equation

<74

wherep, = particle density (Danielson and Sutherland 1986§ standard particle

density of 2.65 Mg/mwas used for the equation (Chong et al. 1996, \Ateit. 1996).



Field samples of soil bulk density were not samgle@n estimate based on direct
measurement of soil texture and soil organic maitey calculated. A direct
measurement of site soil bulk density would havenb®ore accurate, but it became
impractical within the timeline of this project attempt to sample soil bulk density

directly. Soil bulk density (g/cihwas estimated using Adams (1973) equation for soi

bulk density
100
P = 100- X
St
Po Pm

whereX = percent soil organic matter (SOM),= average bulk density of SOM (0.224
g/cnt), andp= bulk density of mineral matter (g/énRawls 1983). Percent soil organic
matter (SOM) was converted from total organic carpltOC) samples collected at 5 and
20 cm below the soil surface at each site durieggtiowing season (Hoeltje and Cole
2009, Xu et al. 2009) by multiplying TOC by 1.7Z3asselink et al. 1984). Samples of
TOC were analyzed using the dry combustion methuiiihed in Methods of Soil
Analysis (Nelson and Sommers 1996) by the OSU B¢alter, and Forage Analytical
Laboratory. Mineral bulk density values were vispaktimated from approximate
midpoint values based on soil texture from the mahleulk density contour map in
Rawls (1983). Solil texture had been determine@émh soil horizon using solil profile
descriptions conducted at each sample site (4 siteen to 30 cm using standard field-

texture methods (Soil Survey Division Staff 1998h&neberger et al. 2002).

10



The percent air-filled porosity (% AFP) was usediétermine the amount of free
air space in the total volume of pore space fohedte for each month. This value was

calculated as

%APS=S -0,

The % AFP was used to determine differences betwediand site soil moisture and
their potential to store subsurface waldre % AFP was determined for every month at
all well sites in each wetland. The % AFP for WR&lands were compared to natural

wetlands seasonally and annually.

Climate Characterization

Total monthly precipitation values were collecteahi the Oklahoma Mesonet
website (http://climate.mesonet.org) from the 3rastaweather stations (Chandler,
Bristow, and Okmulgee stations). Each wetland vgaggaed climate data from the
corresponding weather station in closest proxinfttgcipitation values were used to
determine if the amount of precipitation was typfoa the sampling period (Cole et al.
1997) and if precipitation had similar effects grdiologic properties of WRP and
natural wetlands. Total monthly precipitation valweere compared to USDA WETS
tables (http://www.wcc.nrcs.usda.gov/water/w_clitmh published by the National
Weather Service and Climate Center, which publighesipitation values from the
nearest National Weather Service weather statiothéopast 30 years. The WETS tables
provided ranges of normal monthly precipitationdéach county. Methods outlined in
Woodward (1997) were used to establish if eachoselad normal, high, or low

precipitation based on antecedent precipitatiois ftiormation was used to establish if

11



the study period was characterized by normal, leglhgw precipitation. Monthly,
seasonal, and annual precipitation data from eaglesponding weather station were
correlated to median water table levels for eacttand to determine if precipitation
trends were correlated with fluctuations in wagdalé levels and if these correlation
results were similar between wetland types. The WEDles also provided the average
length of each county’s growing season, and weliged to determine differences
between natural and WRP wetlands in water tabt#ifations within the period most

critical to plant growth.

Data Analyses

All statistics were calculated using MINITAB vergsid6 (MINITAB, Inc., State
College, Pennsylvania, USA). Allvalues were set at 0.05. Comparisons were corglucte
using independent sample 2-sample t-tests to eeatliiferences between wetland types
when data were normally distributed, which wasfietiusing an Anderson-Darling test.
Variances were pooled when variance between tredsmes equal, which was verified
using an F-test, and were not pooled when variarasenot equal. When data were not
normally distributed and could not be transformeele categorical, or when medians
were used, a Kruskall-Wallis H test was used (@ole& Brooks 2000). Pearson’s
correlation coefficient was used to correlate patmindata. Spearman's rank correlation

coefficient was utilized to establish if relatiofshexisted between nonparametric data.

Monthly water table level measurements were andlyaeompare WRP and
natural wetlands. Water-depth measurements werktasmlculate the monthly median

water table level rather than mean water tabld |J@gesome wells went dry during the

12



study period and a direct measure of the actuamable level was not possible (Cole et
al. 1997, Cole and Brooks 2000). This measuremewviged a more conservative
estimate of water table levels as actual levels haaxg been deeper than the values
reported. Seasonal and annual median water depteach wetland were compared
between WRP and natural wetlands using a 2-santpla-ind a Kruskall-Wallis test.
Water table standard deviation, minimum values,imar values, and range of all wells
within each wetland were compared between WRP atdal wetlands as also
performed by Ashworth (1997) by using observatione differences in mean values, a
2-sample-t-test, and a Kruskall-Wallis test. Trendard deviation of monthly water table
levels of each well were used to assess the defjfeectuation in water tables in each
wetland. The percent time that the water tablel lexs at or above 30 cm below the soil
surface at each well was chosen to compare betwetand types due to the importance
of this depth to wetland delineations and plantgho The percent time the wetlands
were inundated was also determined and compareceetwetland types. Both depths

were compared using a Kruskall-Wallis test.

Porosity and soil bulk density were compared betweetland types at both 5 cm
and 20 cm using a two-sample-t-test and Kruskallig/est. The mean of monthly %
AFP values were calculated seasonally and annat#gach wetland for both 5 cm and
20 cm samples. Mean 5 cm % AFP was compared ton2% AFP samples using a
Kruskall-Wallis test to determine which portiontbe soil contained less moisture
annually. Seasonal and annual precipitation mea&ns worrelated with seasonal and
annual water table fluctuations and % AFP usingaBpan’s correlation analysis to

determine the effects of precipitation on watetaddvels and % AFP.

13



Precipitation data were also utilized in determgnifithe seasonal and annual
precipitation was normal of the sampling perioddobgn historic precipitation data
collected by each weather station. Precipitaticaratterization was determined by
applying a value for precipitation to each montk=(dry, 2 = normal, and 3 = wet),
determining the mean for each season and for e §ad rounding to the nearest value
to determine which precipitation category the tipagiod best fit (dry, normal, or wet;

Woodward 1997).

14
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RESULTS

Water table Level Monitoring

General water table level characteristics comgjstf water table medians of
WRP and natural sites for the course of the stuehed are presented in Table 2 and 3
and Figure 2. Comparisons of hydrologic data betW&&P and natural wetlands (Table
4) determined that WRP wetlands had larger fluatnat(i.e., standard deviations) in
water table levels when compared to natural welafile percent time the water table
level was located 30 cm below the soil surfacebava (saturated) was significantly
greater in natural sites versus WRP wetlands bathaly and during the growing
season. The percent time the wetlands were inuthaads not different annually between
WRP and natural sites higher in natural sites caoathto WRP sites during the growing
season. The WRP wetland wells had a greater rangater tables levels with lower

minimum and greater maximum levels compared torahwetlands.

Air-filled porosity

Comparisons between porosity data of natural andP\WBtlands (Table 5)
determined several differences between wetlandstypamples at 5 cm and 20 cm in

natural site soils were more porous than WRP sits.SThe 5 cm and 20 cm soil bulk

15



density samples were higher in WRP soils than tarahsoils. The annual % AFP was
higher in WRP than natural sites in 5 cm samplésbti20 cm samples. Seasonal 5 cm
and 20 cm % AFP samples indicated WRP wetlandsaceed higher 5 cm % AFP in the
summer and 5 cm and 20 cm % AFP in the fall. Howestanmer 5 cm and winter and
spring 5 cm and 20 cm % AFP samples were not diftdoetween WRP and natural
sites. The annual mean % AFP was lower at 5 cm2Barm in both wetland types. The
% AFP at 5 cm and 20 cm were negatively correlatiéad median water table levels €

-0.862, P < 0.001p = -0.885, P < 0.001).

Climate Characterization

Mean annual and seasonal precipitation (Figure3he study period was
relatively normal for the study-region, except tioe fall season, which had higher
precipitation levels than normal. Precipitation wassidered similar between wetland
types and the mean of all county data was calaliagevetlands within the study-region
were within relatively close proximity to one anettfapproximately 80 km between the
most distant wetlands). No relationships existdd/een water table levels and
precipitation within either wetland type on a sead®r annual basis (Table 6). However,
5 cm % AFP was negatively correlated with prectptalevels annually and during the
fall season, but not during winter and spring seasA positive correlation existed

between summer precipitation and 5 cm % AFP.
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DISCUSSION

Evidence suggests that WRP wetlands possess diffeydrologic characteristics
compared to natural wetlands. The restorationsahgr@ater degree of water-depth fluctuation,
decreased amount of time saturated in the rooting,zdecreased time inundated, and higher %
AFP values as compared to natural sites. Ashw@8B7) produced similar findings for restored
and natural wetlands in Wisconsin with restoredamets possessing more variable water table
level fluctuations than natural wetlands. Contragti, Confer and Niering (1992) determined
natural wetlands in Connecticut to have greateatdiations of water table levels than created
wetlands. Also, within this study, water was foundhe rooting zone or above the soil surface
more often in natural wetlands than WRP wetlandschvis in contrast to the findings of Confer
and Niering (1992), Ashworth (1997), Cole and B®¢R000), and Hoeltje and Cole (2009). All
of these studies determined constructed/restoréddmds to be wetter than natural wetlands.
However, none of those authors discussed the usatef control structures or other water table

level manipulations, which were present in thiglgtu

Some of the physical features of the wetlandsisidtudy were different between

wetland types as well. The lower porosity and higtwél bulk densities in WRP sites compared
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to natural sites indicate differences in the phalgicoperties of the soils, likely caused by
compaction from agricultural practices or the restion process, textural differences, and
differences in SOM content. Similar findings weepaorted by Bishel-Machung et al. (1996) and
Campbell et al. (2002), with natural wetlands comntg lower mean bulk densities than
created/restored wetlands. The lack of relationbkigveen soil bulk density and age of WRPs
suggests that the effects of compaction do notgdanmer time, which was also determined by

Campbell et al. (2002).

The similarity of median water table levels betweatland types could have been due to
the high variability within wetland types. Withinetvands, study sites ranged between dry and
wet and varied seasonally in median water tablel$ewhich produced overlap of median water
table levels between WRP and natural wetlands. & ressilts suggest that WRP and natural
wetlands both possess variable surface and subsuwif@racteristics such as macrotopgraphy
and soil texture, which may have created the vditiabnd overlap between wetland types. The
dikes, excavations, and water control structuresracteristic of WRP wetland restorations, did
not seem to create hydrological differences betWw&§&#¥ and natural wetlands regarding

median water table levels.

Precipitation levels were normal to slightly highrithg the study-period (see appendix)
so the hydrologic properties of both WRP and natuedlands are representative of typical
characteristics of these wetlands. The lack ofreetation between precipitation and water table
levels may be explained by factors including atiage following precipitation. This lag time can
be influenced by runoff rates into wetlands depegdin rainfall intensity and surface
characteristics of the surrounding landscape, bbwhich potentially slowing the ability of

water table levels to accurately reflect preciptainputs. This lag time and the lack of
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relationships between precipitation and water téhlels would have been influenced by several
factors including open water control structureMRP wetlands allowing water to be released,
dikes surrounding WRP wetlands and other barreevgater runoff, the rate of runoff from
uplands into wetlands, infiltration, evapotranspma, the effects of flooding, and the effects of
groundwater fluxes. It has been shown that, ircse of riverine wetlands, surface flow and
groundwater are more important water sources thecitation (Brinson 1993). Further
explanation for the lack of correlations betweegcypitation and water table levels include
inaccuracies of precipitation data due to the spadt, episodic nature of local precipitation
events as found by Mallin et al. (1993), which nsayse small precipitation events to not be
accurately characterized for wetland sites by sumding weather stations. Direct measurement

of precipitation within study wetlands would impeothe accuracy of precipitation data.

The decrease in annual and fall % AFP, which cateel with increasing precipitation
levels in natural and WRP wetlands is likely dusvider inputs from precipitation that filled soll
pores and reduced the % AFP. This relationshipdtcexist during the winter and spring
seasons. Wetlands had wetter conditions cause@ijbyprecipitation, stable water tables, and
low evapotranspiration during these seasons sap®mn would have had less of an effect on
% AFP as soil space was more often filled with watsgardless of precipitation events. Dry
sites in the fall season provided more opportunitde precipitation to decrease % AFP since
water tables were located below the surface mamdady and % AFP was higher. The positive
correlation in the summer season is explained by lesv precipitation that would have had
little effect on % AFP. Regarding differences besaweavetland types, % AFP is higher in WRP

wetlands so it is more likely to be reduced by migation events than natural wetlands. Further
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study may be required to verify the accuracy o$éheonclusions, however, due to the relatively

weak correlations between precipitation and % AFP.

Human-induced water table manipulations by landas/aee the largest contributing
factor to greater hydrologic variability in WRP \etds for this study region. Water control
structures are installed in WRP restorations tdamdowners in water management and were
utilized during the study period. Also, WRPs cateree water inputs through pumping from the
Deep Fork River by landowners. The artificial mahgtion of water table levels is the cause of
the greater water table fluctuations and differand® AFP in WRP sites compared to natural
sites. The results of this study imply that the tmetland types are most similar hydrologically
in winter, but have different hydrologic characséids during the growing season due to human
management of WRP wetland water table levels. Bptuce of water in the fall and winter of
2009 along with increased precipitation levelshia $pring of 2010, may explain the similarities
in % AFP between WRP and natural sites for theaviahd spring seasons as both wetland
types would have experienced similar precipitatiod evaporation levels. The spring drawdown
of 2010 did not affect % AFP. The higher % AFP iRWwetlands in the summer and fall
seasons compared to natural sites is caused lsptimg drawdown and low precipitation in the
summer of 2009. These results exhibit how WRP wdtare different from natural wetlands

hydrologically during much of the year due to watdrle manipulations in the spring.

The differences in hydrologic characteristics hkaffect other features of these wetlands
and the functionality of WRP and natural wetlartstsible water-levels create different
conditions in wetlands compared to fluctuating w#bles, including differences in water
supply for plant growth across the growing seasahdifference in oxygen availability (Cronk

and Fennessy 2001). Many wetland plants do not adaptations to manage the effects of water

20



stress and shortages, and the development of dmaeomditions in soils due to saturation
promotes plants with adaptations for such envirartmg@Cronk and Fennessy 2001). The
difference between the distribution of water in W&#l natural wetlands during the growing
season may cause plant stress in certain situaimhslifferences in anaerobic and aerobic
conditions, which may determine differences indbdity of the soils to provide similar plant
habitats. For these reasons, the hydrologic chenstits of WRP wetlands in this region may
not provide similar plant habitats to those proditiy natural wetlandg'he potential to store
floodwater may also be different, as wetter sitesrat able to store the same amount of
floodwater as a drier site as a wet site does ortain as much free space for water storage. The
greater % AFP in the soils of WRP wetlands woulovathem to better perform the function of
retaining floodwater through floodwater storage paned to natural sites that are consistently
more saturated. However, the floodwater retentimetion may be rendered less effective in
WRP wetlands if water control structures are op#lowing drainage into a larger water body
(i.e., the Deep Fork River). These findings supfwat WRP and natural wetlands differ in

hydrologic properties and may differ in functiomyli

It is difficult to conclude the level of successWRP wetland restorations in this region.
Stolt et al. (2000) discovered the differences atewtable levels to be similar between natural
and constructed wetlands in Virginia and conclutthed construction techniques to make the two
wetland types similar hydrologically were succebkskte results of this study do not indicate a
similar success in reproducing natural hydrologamadditions in WRP wetlands. A goal of the
WRP is to restore wetlands to natural conditiona poactical extent (NRCS 2009). This
suggests a high importance on the mimicry of nahydrologic properties. However, it would

require more research to determine that WRP weglanel not successful from an ecological
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standpoint compared to natural wetlands. PerhapB W&lands provide a greater diversity of
wetland functions as they are more variable thanrabwetlands. For example, promoting
aerobic conditions in wetlands was determined ¢wide a more diverse plant community

(Brooks et al. 1996).

Changes to WRP management and construction teasgplely based on the grounds
of mimicking natural wetlands should be consideraafully. Altering WRP management
strategies to mimic natural wetland hydrologic eleseristics may not be desirable if the
objectives of the NRCS and landowners are beingopéte current management strategies that
focus predominantly on maximizing waterfowl habitat®WRP wetlands are providing a greater
diversity of wetland functions than natural wetlamegarding landowner objectives, altering
management of WRP wetlands to better mimic natuesllands could serve as a deterrent to
landowner participation in the WRP. The succesb®MWRP is dependent on landowner
participation so their objectives should be of hpgiority. If the differences between wetland
types are eventually deemed as unacceptable andehto the program need to occur,
convincing those participating and funding the Wl REhe value of all wetland functions and

services will be critical.
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CHAPTER |

TABLES AND FIGURES

Table 1. Table of Wetlands Reserve Program (WRRBan@s characteristics including
age, location, area, previous land use, disturbahserved, management type and
intensity, and if water control structures (WCSyevmanaged in 2009 or 2010.

WRP Year County Area Previous Land Management WCS

Restored (m?) Use or Managed in
Disturbances 2009 or
20107
1 1998 Lincoln 76,600 Low No
2 2006 Lincoln 20,900 Dozer piles High; moist 2009, 2010
soil
3 2003 Lincoln 202,900 Plowed High 2009, 2010
4 2006 Lincoln 13,750 Disked Low 2009
5 1997 Lincoln 157,100 Mowed High 2009, 2010
6 2005 Lincoln 13,950 High 2009
7 1999 Creek 115,250 Farmed; High; moist 2009, 2010
cropland; new soil
excavations
8 2001 Okmulgee 85,350 Natural wetland;Low 2009

plowed
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Table 2. Hydrologic characteristics of 16 natuNat) and Wetlands Reserve Program
(WRP) wetlands containing 4 sites each in centkdéal@ma recorded between June 2009
and May 2010. Data were recorded as either a (f) depth from the soil surface (0 cm).

Wetland Median Annual range in  Water table % time % time

annual water  water table standard saturate¢ -  inundated

table depth levels (cm) deviation 30cm

(cm)

Nat 1 37.3 -25.5 10 65.0 20.1 100 86.5
Nat 2 62.5 -13.51t0 82.0 31.1 100 90.6
Nat 3 18.5 -86.0t0 47.5 26.8 88.5 67.7
Nat 4 -0.80 -100 to 43.0 50.6 64.6 56.3
Nat 5 -54.3 -100 to 10.0 46.7 43.8 14.6
Nat 6 0.80 -100 to 54.0 42.0 75.0 54.2
Nat 7 28.0 -80.0 to 48.5 24.6 93.8 80.2
Nat 8 23.0 -100 to 49.0 40.8 89.6 82.3
WRP 1 -43.8 -100 to 69.5 315 45.8 43.8
WRP 2 22.3 -100 to 69.5 36.7 88.5 62.5
WRP 3 -0.90 -100 to 72.0 77.2 69.8 59.4
WRP 4 7.50 -100 to 118 62.9 65.6 40.6
WRP 5 11.3 -100 to 54.5 58.1 58.3 57.3
WRP 6 16.4 -100 to 91.0 58.1 65.6 46.9
WRP 7 63.8 -100 to 167 60.6 83.3 83.3
WRP 8 -10.5 -100 to 110 34.1 75.0 58.3
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Table 3. Summarized hydrologic characteristicdld aatural (Nat) and 8 Wetlands
Reserve Program (WRP) wetlands in central Oklahbetaeen June 2009 and May
2010. Data were recorded as either a (+) or (-)hdpm the soil surface (0 cm).

Wetlanc Median annual Annual range  Mean water Mean % Mean %

water table in water table table standard time time
depth (cm) levels (cm) deviation saturated  inundated
-30 cm
Nat 5.30 -100 to 82.0 35.3 81.9 66.5
WRP 6.50 -100 to 166 52.4 69.0 56.3
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Table 4. Means, standard errors (in parenthesed)Pavalues (Kruskall-Wallis) for
comparisons between hydrologic characteristicssfe$ in 8 natural and 8 Wetlands
Reserve Program (WRP) wetlands including wateetlhlel standard deviation; the
percent time wetlands were saturated and inundatedally and during the growing
season; and the minimum and maximum water tabbd lamges of wetlands.

Natural WRP P

Standard Deviation 34.7 (2.00) 50.3 (3.19( <0.001
% Time Saturated

Annually 81.9 (3.34) 69.0 (4.17) 0.033

Growing Season 78.1 (3.85) 60.1 (5.60) 0.026
% Time Inundated

Annually 66.5 (4.98) 56.5 (5.27) 0.140

Growing Season 60.2 (5.19) 44.9 (5.80) 0.046
Minimum Range (cm) -65.3 (7.30) -75.4 (8.85) 0.036
Maximum Range (cm) 37.5 (4.08) 61.6 (8.15) 0.011
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density (g/cr), and the percent air-filled porosity (% AFP).

Table 5. Means, standard errors (in parenthesed)Pavalues (Kruskall-Wallis) for data
comparisons between 4 sites in 8 natural and 8anesl Reserve Program (WRP)
wetlands gathered at 5 cm and 20 cm below theinfecluding porosity (%), bulk

Natural WRP P
Porosity (%)
5cm 57.5 (0.806) 53.7 (0.692) 0.601
20 cm 53.2 (0.467) 50.6 (0.517) <0.601
Bulk density (g/crm)
5cm 1.13 (0.021) 1.23 (0.018) 0.002
20 cm 1.24 (0.012) 1.31 (0.014) <0.001
% AFP
Annual 5 cm 3.09 (0.850) 6.97 (1.25) 0.001
Annual 20 cm 4.33 (0.984) 6.73 (1.11) 0.064
Summer 5 cm 8.07 (2.01) 17.3 (4.35) 0.027
Summer 20 cm 9.67 (2.03) 12.7 (2.01) 0.546
Fall 5 cm 3.07 (1.14) 8.12 (1.18) <0.001
Fall 20 cm 4.95 (1.31) 9.08 (1.52) 0.037
Winter 5 cm 0.885 (0.409) 1.38 (0.660) 0.259
Winter 20 cm 1.39 (0.685) 2.25(0.881) 0.707
Spring 5 cm 0.269 (0.189) 1.58 (0.586) 0.081
Spring 20 cm 1.18 (0.708) 3.38 (1.08) 0.093
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Table 6: Correlations between hydrologic features @recipitation levels

gathered from 16 wetlands in central Oklahoma.

Hydrologic Features

Precipitation (cm)

p P
Median Water tables (cm)

Annual Annual 0.132 0.300
Summer Summer -0.192 0.129

Fall Fall 0.191 0.131

Winter Winter 0.045 0.723

Spring Spring 0.104 0.413

Air-filled porosity (%)

Annual 5 cm Annual -0.349 0.004

Annual 20 cm Annual -0.198 0.117
Summer 5 cm Summer 0.299 0.016
Summer 20 cm Summer 0.133 0.294

Fall 5 cm Fall -0.315 0.011

Fall 20 cm Fall -0.243 0.053

Winter 5 cm Winter 0.108 0.428

Winter 20 cm Winter -0.030 0.813

Spring 5 cm Spring -0.069 0.587

Spring 20 cm Spring -0.058 0.648
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CHAPTER Il
Soil Properties of Wetlands Reserve Program andrilladéVetlands in Central Oklahoma

(USA)

INTRODUCTION

In the United States, approximately half of wetlaesburces have been lost since
the time of European settlement (Dahl 2006). Tlss bnd degradation of wetlands
drastically decreased wetland functions, includirany of the biogeochemical services
they provide, such as nutrient cycling, removinganted elements and compounds,
retaining particulates, exporting organic carb@wvall as several hydrological and
biological functions (Smith et al. 1995). Polictesprotect wetlands and funding to
create, restore, and protect wetlands have inalesspublic appreciation of wetlands
has grown. One program that has resulted from nethgopreciation is the United States
Department of Agriculture (USDA) Natural Resour@Emservation Service’'s (NRCS)
Wetlands Reserve Program (WRP). The WRP is a valymrogram established in the
1990 Farm Bill under amendments to the 1985 FaihaBd is available to landowners
to assist in the restoration of wetlands impacteddriculture on their properties (Rewa

2005). The goal of WRP is to provide landowner ‘tipportunity to protect, restore,
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and enhance wetlands on their property at minirosd t themselves” through the use of

easements, cost-shares, and technical support (RRGS 1).

Wetland restorations, such as those conductedghrtihhe WRP, are a common
technique used to compensate for the loss of watland wetland functions by returning
a degraded or altered wetland to a previous camd{titsch and Gosselink 2007).
However, restoring a natural system can be chalgngVetland restorations are
particularly difficult since hydrologic restoratiarften fails (Tweedy and Evans 2001).
To assess wetland restoration success, monit@iognducted to determine how well
these restorations mimic natural conditions. Mamigp projects often utilize
comparisons between natural wetlands that arewelaundisturbed, naturally-
occurring, and that occur in approximately the sanea as the restoration (Kentula et al.
1992). Functional parameters are then used to cenmaaural wetlands to the created or
restored wetlands (Bishel-Machung et al. 1996). Qamisons of functions between
created or restored wetlands and natural wetlaredsansidered to be a definitive test of

the success of restoration projects (Galatowitsch\éan der Valk 1996).

The assessment of characteristics related to veedlaits and other
biogeochemical characteristics is often utilizecewlletermining restoration success, as
reliance on physical resemblance of restored weslam natural wetlands alone may not
indicate functional replacement (Campbell et aD20The reliance on the evaluation of
soil characteristics relates to the importancendffanctions including water storage,
water movement, improvement in water quality, muricycling, and providing suitable
habitat for plant and animal development (Zedlef Karcher 2005). Problems involving

wetland soils may arise following a restoration ethcan be due to the restoration
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process, wetland management, or due to previodsus®, which can arise from
alterations to such components as soil texturet bagk quality and quantity; nutrient
availability; microbial population; soil developnteates; salinity levels; erosion rates;

and sedimentation rates (Zedler and Kercher 2005).

To assess wetland restoration successes, seveeatlasf wetland soils are
commonly evaluated. For example, soil profile dggicms, which involve documenting
soil texture, color, redoximorphic (redox) featyrasd may include several other
components, are one method used for evaluatingrdiftes between wetlands.
Differences in soil textures between wetland tygresbelieved to indicate differences in
the ability of wetlands to provide growth habitlis plants, variation in water-holding
capacity, and are representative of different stafesoil weathering (Bishel-Machung et
al. 1996, Stolt et al. 2000, Zedler and Kercher®00Qbservations of soil color to
identify gleying and redoximorphic features arealslized in determining differences
as these features can be related to evidence wéirggdconditions and long-term

saturation in soils (Richardson and Vepraskas 2001)

An additional soil feature commonly used when assgsreated or restored
wetlands is soil organic matter (SOM) content. $oganic matter content is often
limiting in wetland restorations and is consideaadndicator of soil quality as it can be
limiting to the success of colonizing plant and moal communities. (Bruland and
Richardson 2006). Soil organic matter content itlamels also often correlates to soll
nutrient levels and plant-available nitrogen (S¢blal. 2000). Several studies determined
natural wetlands had higher values of SOM comptredeated or restored wetlands

(Gwin and Kentula 1990, Stolt et al. 2000, Campégedl. 2002, Bruland and Richardson
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2005, Bruland and Richardson 2006, Bantilan-Sntithl.2009). Bishel-Machung et al.
(1996) determined that the higher SOM in naturalamels caused differences in soll
matrix chroma, pH, bulk density, and TN compared&dlands with low SOM. They
also determined SOM to be distributed differemtiyatural wetlands, being in lower
concentrations in 20 cm compared to 5 cm zonegjibtrtbuted equally through the

profile in created wetlands.

An additional method of assessing wetlands involaeasuring nutrient levels as
well as levels of various chemical properties @f $loil. One study determined total
nitrogen (TN) levels to be higher in natural wetlarthan restored wetlands in
Pennsylvania (Bishel-Machung et al. 1996). Sto#le(2000) reported that several of the
natural wetlands that were compared to construegttthnds had, along with differences
in textures; higher TN levels, lower pH values, anfiigher cation exchange capacity
(CEC, i.e., the ability to hold essential nutrign@ther common soil nutrients and
chemical properties used in making wetland compassre phosphorus (P), sulfur (S),

sodium (Na), and electrical conductivity (EC) less€bimmons et al. 2009).

Another assessment method is the measurementiofesgdtion rates and
amounts. Sedimentation rates determine a wetlamilisy to remove particulates from
the water and to trap sediment from the surrountdingscape (Kleiss 1996). Johnston
(1991) considers particulate removal to be the nmagortant function of wetlands
related to sedimentary processes due to its infliem water quality. Comparisons
between sediment accumulation rates is anothesrfaohsidered when comparing
natural wetlands to created and restored wetldvidisch (1992) found that

sedimentation rates were greater for restored seatexd versus natural wetlands in the
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Midwest. Understanding sedimentary processes cast &% the assessment of wetlands
and their properties by determining how to impraxetland design, estimating the
lifetimes of wetland systems, and assessing tHeyadii a wetland to provide organic

and inorganic cycling as wetlands can function asuace, a sink, and a transformer for
materials such as nutrients, organic matter, aechatals (Harter and Mitsch 2003).
Also, sedimentation has a major role in wetlandraégtion and decreased sustainability
when sediment is deposited in excessive amountsdi@f@and Brooks 1998, Braskerud

et al. 2000, Braskerud 2001, White et al. 2002).

Objectives of this study included the comparisonvieen WRP and natural
wetland soil characteristics, which would be ralatefunctionality to establish if WRP
wetlands were similar to natural wetlands in theesarea. The first objective of this
study was to utilize selected soil field charastérs to compare and evaluate
morphological differences in WRP versus naturalavets. Comparisons were made
using soil profile descriptions which included campons of the thickness of A
horizons, the presence of buried A horizons, rddakure characteristics, soil texture,
and matrix chroma. A second objective was to evalddferences in SOM levels,
nutrient levels, and salinity between wetland tydé® final objective was the
comparison of sediment accretion rates to evalliffierences in the ability of each

wetland to retain particulates as well as to previgsight into wetland sustainability.

Data were then analyzed to determine if relatigrskexisted between other
known wetland features including age, location imitihe region, and wetland hydrologic
data that might have suggested differences betwe#and types. Correlations were

conducted between SOM and age of WRP wetlandstéordime if SOM was increasing
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over time. Nutrients that were different betwedasswere correlated with SOM to
determine if SOM was a factor in nutrient holdiragacity of soils. Soil properties,
including the thickness of A horizons, the numbeouried soils, redox feature presence,
and if the profile met a hydric soil indicator, wegorrelated with wetland age to
determine how aging affected soil properties anIRP wetlands became more similar
to natural sites over time. Correlations betweetland age and TN, P, K, and pH were
conducted to determine if primary nutrients andvwete affected by wetland age as soils
might begin reaching nutrient and chemical levetslar to the older, natural sites.
Wetland locations based on MLRA region were coteglavith pH, redox feature
presence, chroma color, and if a hydric soil inticavas met to determine if wetland
features developed differently in the two MLRA m@gs as the western region was
known to have soils that do not easily exhibit wed characteristics (Richardson and
Vepraskas 2001). Correlations were conducted bataepsual median water table levels
and soil properties including the thickness of Aibans, the number of buried soils, if a
hydric indicator was met, chroma color, textureslox presence, depth to redox, and
sediment accumulation to determine what effectditieologic properties of the

wetlands had on soil characteristics.
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CHAPTER Il

METHODS

Description of Study Area

Wetlands in this study included 8 WRP wetland negtons and 8 natural
wetlands located along the Deep Fork River in @i@klahoma (Figure 1). A minimum
five-year flooding frequency was common of all aetlls, which insured that all
wetlands were classified under the riverine hydoogerphic (HGM) classification of
wetlands (Brinson 1993). The HGM approach wasaatilidue to its link with functional
assessment of wetlands (Smith et al. 1995), aatinglwetland characteristics to
function was a goal of this project. Also, rivermetlands represented the typical class of
WRP wetlands in the study area. Flooding frequevey verified through soil survey

flooding frequency classification data (websoilsywrcs.usda.gov).

Wetlands Reserve Program restoration wetlands acthecly managed by
landowners through the use of water control strestto manipulate water table levels.
The WRP wetlands also had dikes installed arouechthnd had excavations within
them that provided soil for dike building. Natuvetlands were required to have no
history of active management or modifications bgvyeequipment. Potential natural

sites were identified using aerial photographyl, saivey maps, topographic maps, and
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National Wetlands Inventory data. When potentiglira sites were identified, wetlands
were visited to verify that no anthropogenic magdifions had occurred on the site and
that hydrophytic vegetation was present. Furthefigation of wetland histories were
provided by landowner accounts. Natural wetlandewequired to possess
predominately emergent and submergent vegetatioeszas this was the typical plant
composition in WRP sites. The size of wetlands eangetween 1 and 40 ha (natural
wetland mean area = 10.7 ha; WRP wetland mean-a8&a/ ha), and WRP wetland
time since restoration ranged between 4 and 13ye&010 (for individual site
descriptions see appendi¥pur sample sites were established in each wetland.
Originally, 8 stratified random sites were estdi#id per wetland based on vegetation
zones. However, due to time and budgetary consttalmese sites were reduced to 4.
Sites were selected using ArcView version 3.3 (E&eHblands, CA, USA). These sites

served as sampling and monitoring site locatiomséen June 2009 and May 2010.

The wetlands included in this study occurred witio Major Land Resource
Areas (MLRA; Soil Conservation Service 1979); the$3 Timbers (west section) and
the Cherokee Prairies (east section; Figure 1)lanes$ in the Cross Timbers MLRA
were considered western wetlands and wetlandi@berokee Prairies were considered
eastern wetlands. Wetland location was utilizedetermining trends in soill
characteristics of wetlands based upon their positi the study area. Of the 16
wetlands, 7 WRP and 6 natural wetlands occurrédarwestern MLRA and 1 WRP and

2 natural wetlands occurred in the eastern MLRA.
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Soil Morphologic Characteristics

Soil profile descriptions were conducted at eacthef4 well sites in each
wetland. Soil profile descriptions were conductedé¢termine difference in the
development of wetland soil characteristics. Thevgas described to a depth of 30 cm
(Simmons et al. 2009) using standard methods &witey Division Staff 1993,
Schoeneberger et al. 2002). The soil profile dption included horizon depths, texture,
matrix color, percent redox features, and redorrsolHoeltje and Cole 2009). Colors
were determined using the Munsell color chart. @eteiral wetland was not sampled due
to a damaged access road that was impassable ke $tudy period, and one WRP
wetland site was not sampled due to a widenedrstoka@nnel that incised our sample
site. Profile descriptions were used to distinguigferences in the degree of soill
formation based on differences in texture, soibcahnd horizon depth, horizon type (A,
B, C, or buried A), and number of horizons withth@n. Profile descriptions were also
used to determine soil classification differencasdal on degree of redox feature
formation, matrix chromas, and if the profile mgtlc soil indicators. Hydric soll
indicators were used to determine if the soils cnigtria to be considered hydric (i.e., a

wetland soil) based on federal protocols (Hurtl e2@10).

Utilizing soil profile description data, comparisobetween wetland types were
conducted based on the number of soil horizonsmitie upper 30 cm; the thickness of
A horizons; and the percent sand, silt, clay, andlined silt and clay determined from
field textures, which were used to determine d#feses in soil development. Further
comparisons between wetland types were conduciiedng profile description data

included the determination if redox features warsent; the depth to redox features; if
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redox features existed in the upper horizon; rddature abundance; if redox features
were concentrations or depletions; the presenberéd A horizons; whether the
description met a wetland indicator; and if the nmavas of a low chroma (2 or less;

Hurt et al. 2010).

Soil Organic Matter Content

Soil samples for SOM determination were taken ah edi the 4 sample sites
using an 8.5 cm auger during the growing seasoreal 2009), once in 2009 and once
in 2010 at 5 and 20 cm below the soil surface (Magjeal. 1993, Bishel-Machung et al.
1996). These depths provided both a surface argligialoe sample to better analyze the
variability of SOM distribution with depth. One oigal wetland was not sampled in 2010
due to blocked road access. Once samples wereteal|éhey were placed in plastic
bags, returned to the laboratory, and each samgdenvixed within the bag before being
analyzed to ensure a homogenous sample for eatih &gmples were analyzed for total
organic carbon (TOC) using the dry combustion meitNelson and Sommers 1996) by
the Oklahoma State University Soil, Water, and Eeranalytical Laboratory (SWAFL).
Values for SOM were calculated utilizing the resuf the TOC tests to compare
differences in nutrient availability and distribarti between and within wetlands. Soil
organic matter was calculated by multiplying TOC1by24 (Gosselink et al. 1984).
Mean wetland SOM was calculated by taking the nuéatl converted TOC samples

conducted at each site for each wetland.
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Soil Nutrient Content

To assess differences in soil nutrient levels dsagesoil chemical properties,
samples were taken twice during the growing seaseach of the four sites using an 8.5
cm auger (Xu et al. 2009). These tests providedoramicro-, and secondary nutrient
levels and a measure of pH, which indicates plabttat health and potential for nutrient
cycling. Samples for TN were collected at 5 cm 2@a&m (Magee et al. 1993). All other
nutrient samples were collected from 0 to 20 cnul@rd and Richardson 2006).
Collection of samples occurred once in 2009 ane@m@010, except for one natural
wetland that was not sampled in 2010 due to blockad access. Soil nutrient tests were
conducted by SWAFL using methods outlined in Gaegél. (2003). The % TN was
determined by the Kjeldahl Method (Bremner and Muky 1982). Soil fertility tests
provided available P, available K, Mg, and Ca usirgehlich 3 extract; sulfate (S€3)
levels using calcium sulfate; iron (Fe), zinc (Zrgpper (Cu), and boron (B) using
DTPA-sorbitol; and pH using a 1:1 soil-water extracd pH probe. Nutrient sample

means were calculated for the two samples for siielin each wetland.

Soil Salinity and Sodic Conditions

Soil salinity tests were conducted to charactes@echemical properties for
wetlands in the region and to compare wetland typaknity tests were conducted on O
to 20 cm soil samples collected at the 4 sampés sit each wetland in the late growing
season of 2009, winter of 2009, and early growesen of 2010 (Bruland and
Richardson 2006). Once samples were collected,wleeg placed in bags, returned to the

laboratory, and mixed before being analyzed. Sgliessts were conducted by SWAFL
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using methods in Gavlak et al. (2003), which predi¢evels for Na, the sodium
adsorption ratio (SAR), potassium adsorption réRiAR), total soluble salts (TSS), EC,
exchangeable potassium percent (EPP), and thereyehlale sodium percentage (ESP).
Salinity samples were collected 3 times over thes® of the study and the mean of the
results was calculated to compare differences @tWéRP and natural wetlands. Soil
salinity testing was conducted to distinguish défeces in soil chemical conditions

between wetland types to relate to differencedantghabitat and soil quality.

Annual Sediment Deposition

Sediment plates were used to monitor mass accnetiea for each wetland over
the one-year study period (Kleiss 1996, Brasketwd. 2000). Differences in
sedimentation between wetland types would providght into differences related to
disturbance histories, potential differences inlietime of the wetlands, and their ability
to retain particulates. Sediment plates consist&b & 25 cm plexiglass squares, 0.3 cm
thick. The upper side of each plate was sandedotage a rough surface so sediment
was not easily washed off. A 1.0 cm hole drilledha center of each square, through
which a 30 cm threaded steel rod, 0.6 cm in diametas placed, leaving approximately
5 cm of the rod above the soil surface. A wingnaswsed to stabilize the plate to the
soil surface. A total of 6 plates were installecgéach wetland, one at each of the 4 sites
used for other analyses and 2 at randomly selseteghle sites. Sediment plates were
collected at the end of the study. Sediment wa®venhfrom each plate, dried at 105°C
for 24 hours, and the mass was recorded. Sedimeaiso tested for SOM by SWAFL

using loss on ignition (Gavlak et al. 2003) to deti@e the differences between organic
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and inorganic sediment accumulation. Data wererteg@s grams of sediment that were

deposited on a 625 éraurface over one year.
Data Analyses

Statistical analyses were conducted using MINIT&Bsion 16 (MINITAB, Inc.,
State College, Pennsylvania, USA). All soil paraanetvere compared between wetland
types using a 2-sample t-test when data distributias normalNormality was tested
with the Anderson-Darling normality test. When gsthe 2-sample-t-test, variances
were pooled when variance between two treatments aepial and were not pooled
when variance was unequal which was verified uamg-testData not normally
distributed were compared between wetland typesgyusKruskal-Wallis H test (Cole et
al. 1997, Campbell et al. 2002). McNemar tests wessl to compare binomial data (ex.
presence or absence of redox features; Sokal aolfl F81). Differences were
considered significant at£0.05.

Correlations between various data were also peddri8pearman’s rhe)
correlation analysis was utilized to conduct aliretations as data sets were not normally
distributed or were categorical (Zar 1982ata gathered from WRP wetlands including
thickness of A horizons, the number of buried sdile number of individual soil
horizons, percent sand, percent silt, percent ohearix chroma, redox feature
characteristics, and nutrient levels were corrdlatgh the number of years since
restoration to determine if trends in soil develepincould be detected with maturity
(Bishel-Machung et al. 1996). Location of wetlaijelast or west) was then correlated to
redox feature abundance, soil matrix chroma, pld,iaa hydric soil indicator was met to

assess differences between MLRA regions as weflaih@haracteristics were expected
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to be different between regions (Richardson and&sas 2001). Soil profile description
data were also correlated with hydrologic data Winmcluded median water table level
data to assess the effects of hydrologic charatitesion soil features including soil
texture (for a complete explanation of how watétddevels were collected and

calculated see Chapter 1).

52



CHAPTER Il

RESULTS & DISCUSSION

Soil Morphologic Characteristics

Profile description comparisons (Table 1 and T@)ledicated that WRP and
natural sites did not differ in the number of hong within 30 cm, the thickness of A
horizons, matrix chroma colors, or the depth tmxel@atures. Wetlands Reserve
Program and natural wetland soils also had sinaéres for percent sand, silt, and clay
as also found by Hoeltje and Cole (2007) when coimganatural to created floodplain
wetlands in Pennsylvania. The lack of differenceBdld-described soil characteristics,
specifically the thickness of A horizons and sexture, indicate that WRP wetlands do
not significantly differ morphologically from natairsites. Wetland creation projects are
often characterized as containing larger soil piginear the soil surface compared to
natural sites due to the removal of surface laigerseate wetland hydrology (Buol
1990). Stolt et al. (2000) determined constructetiamds possess larger soil particles
than natural wetlands, which may lead to differesnogunctional capacities and ability
to support similar vegetation. These differencesnmt apparent for WRP restorations in

this region as particle size distribution was samibetween WRP and natural sites.
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Differences between wetland types included the rermobburied soils. Natural
wetlands contained fewer occurrences of buried #zbos and surface C horizons than
WRP wetlands. Buried soils are indicative of seditagon and disturbance (Carter et al.
2009). Disturbance occurs when conducting a wettastbration due to heavy
equipment use in earth-moving activities including installation of dikes and nesting
islands. A lack of disturbance explains the de@e@ascurrence of buried soils in natural
wetlands compared to WRP wetlands. A higher ocosg®f buried soils in WRP
wetlands compared to natural wetlands may indicateased sedimentation (Carter et
al. 2009) and reduced sustainability if WRP wetkack filling with sediment faster than
natural wetlands, which could indicate reduced fianal lifetimes of these wetlands
(Richardson and Vepraskas 2001). However, thesemggns will require further study
for verification as buried soils may also be duestment disturbances from construction

and agricultural practices and may diminish oveeti

More WRP sites met all requirements to meet a kbyabil indicator and had
greater numbers of horizons with matrix colors @ir2ess compared to natural sites. The
presence or absence of redox features within thidg{down to 30 cm) was not
different between wetland types. Wetland types didaot differ in the abundance of
redox features (few, common, or many) or in thelpneinate type of redox features
(concentrations or depletions). Similarly, Hoetijgd Cole (2007), using functional
assessment models, did not find differences betwnasgtox features in created and natural
floodplain wetlands in Pennsylvania. The WRP dgililshave a greater proportion of
redox features within the upper-most soil horizompared to natural wetlands. Redox

features near the surface are better indicatgosaddnged flooding and hydric soll
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conditions than deep redox features as they maity @aeet hydric soil indicators.
Natural wetlands should have more hydric indications chroma soils, and shallow
redox features, compared to WRP sites becauseahaii@s have been wet for a greater
number of years and hydric features have had nmaeeto form, though this was not true
of natural wetlands in this study. Shallower ref@atures in WRP sites as compared to
natural sites suggest that surface soils wereatispl during construction of WRP
restorations and relict features that are norndsigper in natural wetland soils are now
closer to the soil surface in WRP sites. This higpsis was supported by field
observations, which indicated that redox featuexsalme more prominent with increasing
depth in both wetland types. This displacemenudfse soils may explain the greater
abundance of redox features in surface horizoMgRP wetlands compared to natural

wetlands.

Besides surface disturbances in WRP wetlands, ane#planation for the fewer
occurrences of wetland characteristics in natusdlamds may be explained by the
location of 13 of the 16 wetlands in this studyeThajority of wetlands occurred in the
Cross Timbers MLRA which contains soils known tegess TF2 hydric soil indicators
(Richardson and Vepraskas 2001). Wetland soileefsestern portion of the study-
region more often met hydric soil indicator reqments of the TF2 hydric soil indicator
than soils of the eastern portion (11 wetlandsQofdsal profile descriptions in the
western portion met the TF2 indicator versus h@dastern portion; 42 wetland sites
met no indicator; see appendix). The TF2 soilgpapblematic to identify as hydric as
they do not easily form redox features due to lsigtoma soils inherited from red parent

material that are resistant to reduction (Hurtle2@10). Wetlands of this study-region
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are also characterized by relatively low SOM val{iezble 2). Vepraskas et al. (1995)
suggests that a minimum of 3 % SOM is requiredddox features to form in created
wetlands. Many SOM samples gathered within bothrnadind restored sites were below
3 % SOM including 8 of the 5 cm and 22 of the 209®M samples out of 32 sites in
natural wetlands and 17 of the 5 cm and 26 of theni@ samples out of 32 sites in WRP
wetlands. The degree of SOM accumulation may n@&noeigh in soils of this region for
the formation of redox features. These resultscatdi that hydric soil indicators are not
commonly present for this region and emphasizenésel for more extensive monitoring
of water table levels and reducing conditions wbemducting wetland delineations and

assessments and when determining if a soil is tydri

Soil Organic Matter Content

The 0 cm samples contained greater mean % SOMg Balcompared to 20 cm
samples in both natural and WRP wetlands. Surfé&d Samples were not correlated
with 20 cm samples from the same sample pite @.120, P = 0.347). The lack of
relationship between 5 cm and 20 cm SOM levelgpsained by the greater rate of
surface accumulation of SOM through sedimentatiahtae buildup of SOM by
vegetation. These processes are the predominartsiopSOM in these systems, and
occur near the soil surface. Higher SOM contefst @m samples versus 20 cm samples
in both WRP and natural wetlands indicates th&asaraccumulation of SOM is
occurring, likely from sedimentation and root degasition, as also determined by

Bishel-Machung et al. (1996).
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Wetland types differed in the amount of SOM (T&a®)leNatural sites contained
greater SOM contents at both the 5 cm and 20 cnplgagrdepths compared to WRP
sites. The lower SOM values determined for WRPssigrsus natural sites are similar to
other studies, which determined that both restareticreated wetlands are characterized
by lower SOM compared to natural wetlands (Bisha@leRung et al. 1996, Galatowitsch
and Van der Valk 1996, Shaffer and Ernst 1999, Gathet al. 2002, Bruland and
Richardson 2005, Bruland and Richardson 2006, Bar8mith 2009Hoeltje and Cole
2009). These results likely reflect the impactslisturbances from the construction and
agricultural practices that occurred in the WRPlavet restorations. Differences in SOM
are important regarding these systems due tostecagion with nutrient availability and
processes such as denitrification and carbon segties, and since it is a major
component of plant community establishment follaywmetland creation or restoration

(Stauffer and Brooks 1997).

Low SOM content in WRP wetlands likely results frecological immaturity
(Reppert 1992) due to recent construction and altui@l activities. The WRP wetlands
may increase in SOM over time. However, correlaibatween 5 cm SOM samples and
WRP age = 0.166, P = 0.363) did not suggest that WRP wd#dare gaining SOM
over time as there was not a significant relatignbletween SOM and increasing age.
Campbell et al. (2002) discovered created wetlérade consistently lower SOM levels
than natural wetlands and that created wetlandketeto stop accumulating significant
amounts of SOM after the first 10 years followirapstruction. When 5 cm % SOM
contents of old WRP sites (greater than 10 yearesionstruction) were compared to

young sites (less than 10 years) and natural sitedifferences were found (H = 1.19, df
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=1, P =0.276; H = 3.31, df = 1, P =0.069) althougtan SOM content did increase with
age (young WRP wetlands = 3.22 % SOM, old WRP wdta 3.57 % SOM, natural
wetlands = 5.18 % SOM). Natural wetlands had sigaritly higher SOM compared to
young WRP wetlands (H = 8.07, df = 1, P =0.005e3Séresults suggest that older WRP
wetlands have similar amounts of SOM compared tb poung WRP wetlands and

natural wetlands, but aging WRP wetlands may amgproatural wetland SOM levels.

The WRP wetlands of this study may eventually reamhparable SOM levels
with natural wetlands. Bishel-Machung et al. (1986p determined that no relationship
existed between time since implementation and SCdraulation in creation projects
ranging from 1 to 8 years since constructed butlcmied that sufficient time had not
passed to verify that SOM would not accumulate dvee. Only 3 WRP wetlands in this
study had been restored for longer than 10 yeamsyislence of low SOM accumulation
and long-term differences in functions in WRP wedls.compared to natural wetlands of
this region will require further study. Howevendy is warranted due to the link
between low SOM levels and the decrease in théhhegplant and microbe
communities (Bruland and Richardson 2006), abdityvetlands to retain nutrients (Stolt

et al. 2000), and wetland restoration success.

Soil Nutrient Content

Analyses of nutrient availabilities yielded varyiresults for WRP and natural
sites (Table 3). Nutrient and chemical propertietednined to differ between WRP and
natural sites included extractable Fe, Zn, andvwich were greater in natural sites

compared to WRP sites. Percent TN in 5 cm sampdessalgo significantly higher in
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natural sites compared to WRP sites. Lower nuttergls in WRP sites compared to
natural sites are likely a product of soil age 8@M levels as SOM increases with
increasing maturity, and SOM is closely linked witltrient cycling and availability of
nutrients (Richardson and Vepraskas 2001). Nuttev@is that were significantly higher
in natural sites compared to WRP sites and thaeleted with SOM content included Fe
(p = 0.596, P <0.001), Zp & 0.369, P =0.002), and Cp £ 0.510, P < 0.001), which
are affected by oxidation-reduction and become reohgble and mobile in a reduced
form. The higher % TN in natural sites versus WiR€ssvas also correlated with

increasing SOM contenp € 0.979, P< 0.001) as also discovered by Stolt et al. (2000).

Available P, K, Mg, Ca, sulfate, B, and pH were ifambetween wetland types,
and are less likely to be affected by disturbastes as previous agricultural practices or
restoration techniques. Similar nutrient levelsareounted for by characteristics of these
nutrients such as being immobile, not easily ledcbein very small amounts in the soil.
Also, K*, Mg, and Ca are cations that are not affected by oxidationtcidn so
saturation and anaerobic conditions would not laveffect on their availability.

Overall, nutrient levels are similar between ndtaral WRP wetlands, and the
differences that occurred resulted from low SOMuealin WRP wetlands compared to
natural wetlands. Generally, the wetland typessam@ar except in soil maturity which

affects SOM levels and leads to differences inientievels.
Soil Salinity and Sodic Conditions
Most salinity test results were not different bedwaatural and WRP wetlands

(Table 3). Sodium levels and SAR were greater tnmahsites compared to WRP sites.
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Total soluble salts, EC, and ESP were similar betweetland types. Higher Na content
and SAR levels in natural sites compared to WREs sihare a close relationshp<
0.591, P <0.001), and are explained by the ineatasil age and the physical properties
of natural sites versus WRP sites. Natural wetlamdsclosed basins which lose water
from infiltration and evaporation compared to WRE&thand restorations which can be
drained from the lowest area of the wetland (theenveontrol structure). It is common

for wetlands to accumulate salts when there isicéstl drainage and a salt source in
climates drier than central Oklahoma (Richardsah\Aepraskas 2001) Perhaps even in a
more humid environment such as this, Na accumulatam occur in significant amounts.
This is because dissolved solids such as Na havenbge time to accumulate in and are
less easily flushed from natural wetlands comp&afRP wetlands containing water
control structures. The lack of drainage accoumtste significantly higher levels of Na
in natural wetlands compared to WRP wetlands. ®hg-term effects of increased Na in
natural wetlands may decrease wetland quality s reach sodic levels (SAR > 12),
which creates problems in soils such as dispersminslaking and decreases suitable

plant habitat (DeSutter 2008).

Annual Sediment Deposition

A total of 76 out of 94 sediment plates were recegieEighteen were damaged or
lost. Sediment accumulation in natural and WRRs sitd not differ in the accumulation
of mineral sediment, the accumulation of organdireent, or the accumulation of total
sediment (Table 3). There was no difference irrdtie of mineral to organic sediment
deposited on each plate between wetland typeslarpe standard error for sediment

accumulation within each wetland type likely accsuor the inability to determine
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possible differences for sediment deposition an®batween WRP and natural
wetlands. Sediment accumulation ranged greatlysadiee study area and within and
among wetlands. High water tables or history ofudlisance in WRP wetlands versus
natural wetlands were expected to correlate witheimsed sediment accumulation, but no
correlations were determined. Sediment accumulsiioay have been similar between
natural and WRP wetlands since both wetland typaees floodwater from the same
river system so they should have received simédirsent loads during flood events.
Also, surrounding land use in uplands around battiand types were predominately
rangeland and forest. Surrounding land use didnotide cultivated agricultural fields,
which could have increased sediment loading inttbands. Though not statistically
different, mean annual sediment deposition andrimeral fraction of the sediment were
considerably higher in WRP wetlands compared tarahtvetlands. These results may
be important regarding the sustainability of WRRIavels as accelerated sedimentation
into wetlands fill them, which has been linked alpesin vegetative communities and
loss of floodwater storage abilities in wetlandefks 1996). Also, these results may
indicate differences in habitat quality as natgrtds collected a higher ratio of organic to
mineral sediment. Werner and Zedler (2002) congddimentation a factor in the
alteration of the micro-environment of plants thighbwchanges to organic matter content
and bulk density. By increasing the number of gatefuture studies compared to this

study, annual sediment deposition differences batweetland types may be determined.
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Correlations

Age of WRP wetlands

The age of WRP wetlands correlated with the nurobburied soils (Table 4).
The number of buried soils in WRP wetlands was tiegjgt correlated with increasing
wetland age. Buried soils in WRP wetlands were comigndocumented as a
structureless C horizon overlying a darker A hamifmund in low-lying portions of the
wetlands and were likely a result of human distndes. The effects of soil disturbance
within WRP wetlands produced by initial construntectivities and agricultural practices
likely declined with increasing soil age as C antldkizons fused together forming thick
A horizons. A decrease in pH of WRP wetlands catesl with increasing WRP wetland
age. It is common for pH levels to decrease ovee tas bases are leached from the
system, as also found by Stolt et al. (2000). @idiblso decreases with increasing SOM
content due to the acidifying effects of SOM decosifon. An increase in available P
content may be due to an increase in pH. Thigkéia result of the trend of decreasing
pH levels from neutral and slightly alkaline togélily acidic, which would have
increased P availability. An increase in nutriemter time was expected in older WRP
wetlands versus recently constructed WRP wetlasdstural wetlands are older than
WRP wetlands, and as also determined by Bishel-Maglet al. (1996) and Stolt et al.

(2000), natural wetlands are commonly charactermeligher nutrient and SOM levels.

Similarities between WRP wetlands of all ages likelsult from the relatively
young age of these restored wetlands. The few yrarfave passed since these

restorations were conducted (4 to 13 years) weréong enough to induce significant
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changes to soil horizon thicknesses. Nutrient et did not change included TN and
K. Total nitrogen is correlated with SOM and neadsgnificant time period to
accumulate in soils. Available K is released togbi from mineral weathering and

would also take significant time to accumulate.

Location of WRP and natural wetlands

The location of wetlands (east or west; Table 5Balole 6) influenced pH. The
soil pH was lower in eastern wetlands than in wesieetlands. Parent material
differences are the probable cause for these diftas. Western site soils formed from
Permian era calcareous red shales, explainingigineihpH as compared to eastern site
soils that are formed from Pennsylvanian era agthy shales
(http://mrdata.usgs.gov/sgmc/ok.html; http://welsmoiey.nrcs.usda.gov). The parent

materials of these regions, upon weathering, haieeinced soil pH.

Low chroma soils (2 or less), a good indicator ydrit soils (Hurt et al. 2010),
were also more common in the eastern sites compartbe western sites. Hydric soll
indicators were also met more frequently in eastatiands compared to western
wetlands. These results can again be explaineditanpmaterial. The red shales in the
west produce soils which do not easily meet hyshitindicators due to very red soil
matrices. It is unknown specifically why these saib not exhibit redox features, but
possible explanations involve mineralogical projsrof these soils containing particles
whose chroma color is too high to easily exhibitome features or that have forms of Fe

oxides coating the particles that are resistarédaction (Rabenhorst and Parikh 2000).
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Eastern wetlands formed in gray shales meet hyaliticators as they exhibit reduced

and oxidized Fe oxide colors more readily thanssoilwestern wetlands.

Water table levels versus soil profile description data

Increasing median annual water table levels (Té@ptorrelated with an increased
number of buried soils and a decreasing numbeowzdns in the upper 30 cm. Buried
soil increases are correlated with water tablel lev@eeases. This correlation is likely
linked to wetlands receiving sediment loads fronoélwater, and as water velocities
slowed, sediment was deposited from the water col(Reddy and DeLaune 2008).
Sediment levels, however, were not correlated amhual median water table levels{
0.234, P = 0.101) but did correlate with the nundddsuried soils, which supports
sediment accumulation as a driving factor for threnfation of buried soils.
Sedimentation has been determined to be an impattaver of buried soil formation in

floodplain soils (Carter et al. 2009).

Increasing median water table levels also corrélati¢gh increased depth to
observe redox features and decreased redox featsence within the upper 30 cm.
These trends are likely caused by the effect aesed anaerobic conditions in the soill,
which increased reduction and decreased the oaidafiMn in soils. Oxidized Mn is
used in the identification of the TF2 hydric soitlicator (Hurt et al. 2010) as its dark
color is easily seen against the red soil matrya reduced form, Mn goes into solution
(Richardson and Vepraskas 2001), and it would eothdily seen in TF2 soils so wet,

anaerobic sites would not meet the indicator ifled Mn was not observed.
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Median water table levels did not correlate wita thickness of A horizons or the
chroma colors of the matrices. Increased wateetivels were expected to increase
sediment accumulation based on observations mate iireld and to decrease SOM
decomposition as decomposition decreases underodmaeonditions (Bridgham and
Lamberti 2009), which would both increase A horizbicknesses, but this was not
supported by the analyses. Correlations were algeated to support that increased
saturation would decrease chroma colors througheithaction of Fe, but this was not the
case, again, likely a result of the red soil masicharacteristic of this region. The
percent sand was negatively correlated with inangasater table levels, and
correspondingly, the clay percentage had a posstivieelation with increasing median
water table levels. This trend was expected as medextured particles compared to
sand are deposited from the water column in sitdsstable water table levels compared
to areas of more fluctuating, swift-moving surfacaer that would deposit heavier
particles such as sands as discussed by Reddyelraibe (2008). The possible effects
of water table level increases on soil propersesh as increasing buried soils,
increasing horizon thickness, increasing the deptledox features, and its impacts on
soil texture reflects the close link between saiigl hydrologic properties. Further
research is warranted to determine how WRP managemght affect these processes if
water table levels are managed differently fronuredthydrologic processes in natural

wetlands.
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CHAPTER Il

CONCLUSIONS

Wetlands Reserve Program restorations were sitoilaatural wetlands as
represented by the many similarities in soil praper Differences in soil properties that
did exist can be explained by regional differene#hkin the study-area, Na accumulation
and its potentially negative impacts in naturallareds associated with sodic soill
conditions, and, most importantly, a lack of sodtarity in WRP wetlands created by
disturbances from their initial construction anéd\pous land uses. A key difference in
soil features and wetland function between the ViR natural wetlands created by the
lack of soil maturity is the differences in SOM.otlgh SOM is known as a critical
component of wetland systems, Bishel-Machung €1.8P6) indicated further study is
needed to determine if low SOM values actuallytivwetland creation success. Longer
monitoring compared to the 4 to 13 years sinceragon of wetlands in this study is
warranted to determine if the WRP restorationssapeessful. Mitsch and Wilson (1996)
suggest 15 to 20 years may be required before@mate assessment can be determined
regarding wetland restoration or creation sucagbgh can be based on acceptable
levels of functionality when compared to naturatlamds, similarity to wetlands that
were lost or degraded, or when a biologically walsustainable system has been

implemented. Overall, soil properties of WRP restions in this region are becoming
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more similar to natural wetlands, which highligtite accomplishments of the program
thus far as a goal of the WRP is to restore weldadhatural conditions (NRCS 2009).
However, the need exists for continued long-ternmitooing to better assess the success

of WRP restoration projects in this region.

67



CHAPTER Il

TABLES AND FIGURES

Table 1. Means, standard errors (in parenthesed)Pavalues for soil profile description
comparisons between 8 natural and 8 Wetlands Refsogram (WRP) wetlands in central
Oklahoma using a Kruskall-Wallis test.

Natural WRP P

Soil horizons

# horizons in profile 3.00 (0.145) 3.39 (0.211) 23

A horizon thickness (cm) 10.2 (1.23) 10.4 (1.18) 720.
Texture

Sand (%) 20.4 (2.15) 29.8 (3.89) 0.230

Silt (%) 43.9 (2.90) 38.1 (2.45) 0.156

Clay (%) 35.7 (3.19) 32.3 (2.76) 0.370
Redox

Depth to redox (cm) 18.2 (2.48) 11.6 (2.12) 0.108
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Table 2. Values (%), chi squarg) and P-values for nominal data gathered from soil
profile description comparisons between 4 site® matural (Nat) and 8 Wetlands
Reserve Program (WRP) wetlands in central Oklahpentormed by a McNemar test.

Nat WRP Y P
Soil horizons
Buried A horizon 11% 39% 4.57 <0.001
Hydric indicator
met 11% 32% 13.5 <0.001
Chromas< 2 4% 13% 24.1 <0.001
Redox
Redox present 57% 7% 3.52 0.061
Redox in A 21% 23% 10.8 0.001
Redox abundance
(common vs. few) 63% 54% 0.429 0.513
Redox
concentration vs.
depletion 44% 75% 0.077 0.782
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Table 3. Means, standard errors (in parenthesed)Pavalues for soil data comparisons
including soil organic matter (SOM) and total ngem (TN) gathered at 5 cm and 20 cm
below the surface; phosphorus (P), potassium (Kgmésium (Mg), calcium (Ca), sulfur
(SOy-S), iron (Fe), zinc (Zn), copper (Cu), boron (B, sodium (Na), sodium
adsorption ratio (SAR), potassium adsorption réRAR), total soluble salts (TSS),

electrical conductivity (EC), exchangeable potasspercent (EPP), and the

exchangeable sodium percentage (ESP) gathereddre@and 20 cm below the soil
surface; and the amount of sediment gathered femiim®nt plates between 6 sites in 8
natural and 8 Wetlands Reserve Program (WRP) wilancentral Oklahoma.

Natural WRP P
SOM
SOM (5 cm) (%) 5.18 (0.474) 3.40 (0.264) 0.503
SOM (20 cm) (%) 2.62 (0.162) 2.20 (0.143) 0540
Soil Nutrient Content
TN (5 cm) (%) 0.261 (0.020) 0.183 (0.012) 0.b04
TN (20 cm) (%) 0.152 (0.007) 0.138 (0.007) 0345
P (ppm) 19.0 (2.64) 17.4 (1.93) 0.968
K (ppm) 202 (8.09) 193 (13.3) 0.573
Mg (ppm) 761 (41.9) 786 (47.0) 0.405
Ca (ppm) 2810 (148) 2580 (129) 0.260
SO:-S (ppm) 29.5 (3.80) 21.9 (2.76) 0.691
Fe (ppm) 175 (23.8) 72.4 (8.86) 0.601
Zn (ppm) 3.50 (0.435) 2.68 (0.578) 0.639
Cu (ppm) 2.50 (0.151) 1.85 (0.136) <0.601
B (ppm) 0.986 (0.066) 1.14 (0.088) 0.425
pH 6.77 (0.223) 7.28 (0.135) 0.104
Salinity
Na (ppm) 338 (124) 180 (51.0) 0.026
SAR (%) 7.00 (1.58) 4.00 (0.776) 0.616
PAR (%) 0.262 (0.015) 0.237 (0.015) 0.240
TSS (ppm) 1880 (530) 1350 (284) 0.672
EC (umhos/cm) 2850 (804) 2040 (430) 0072
EPP (%) 5.96 (0.135) 5.53 (0.140) 0.242
ESP (%) 7.23 (1.55) 4.75 (1.02) 0.683
Annual Sedimentation
Mineral (g/625crf) 238 (79.0) 274 (68.6) 0.560
Organic (g/625cr) 27.5 (8.66) 45.7 (21.1) 0.573
Total sediment (g/625ch 265 (86.4) 320 (86.4) 0.698

& Two-sample t-test
® Kruskal-Wallis
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Table 4. Correlations between the age of 8 Wetl&etserve Program (WRP) wetlands

and soil properties of four sites within each wadla

WRP age vs. P P
Thickness of A horizon 0.211 0.254
# of buried soils 0.398 0.027
Redox presence 0.293 0.110
Meets hydric soil indicator 0.333 0.0676
TN 0.247 0.172
P (phosphorus) 0.350 0.049
K 0.336 0.060
pH -0.694 <0.001
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Table 5. Mean values and the number of sites ngee@rtain criterion for soil features of
4 sites in 2 eastern and 13 western wetland sites*.

Soil feature Eastern wetland sites Western wettited
pH (mean) 5.58 7.36
Redox present in 30 cm 100% 86%
Chromas< 2 (#/total) 63% 0%
Chroma (mean) 2.13 3.37
Hydric soil indicator met
(#/total) 63% 16%

* One western site and 4 eastern sites were nhtdad.
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Table 6. Correlations between wetland locatiorrs {Zest, 1 = east) and soil features (y
=1, n = 0) gathered from 16 wetlands in centrdb®&ma.

Wetland location vs. p P
pH -0.620 <0.001
Redox present (y/n) 0.272 0.036
Chromac< 2 (y/n) 0.762 <0.001
Chroma (#) -0.442 <0.001
Hydric soil indicator met (y/n) 0.387 0.002
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Table 7. Correlations between median water talvieldeand soil profile description data

of 16 wetlands in central Oklahoma.

Water table level vs. p P
Thickness of A horizon -0.034 0.800
Buried A horizons 0.410 0.001
Meets hydric soil indicator 0.062 0.638
Chroma< 2 0.080 0.545
% sand -0.284 0.029
% silt -0.136 0.305
% clay 0.512 <0.001
Redox presence -0.339 0.009
Depth to redox 0.352 0.006
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Figure 1. Map of study area in central Oklahoméuithiag locations of natural and

e

Wetlands Reserve Program (WRP) wetlands along #@ep[Bork River, the tributaries of

the river, and a dashed line representing theidivisetween MLRA regions.
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APPENDIX

Table of WRP wetlands characteristics including, &gsation, area, previous land use,
disturbance observed, management type and inteasiyif water control structures
(WCS) were managed in 2009 or 2010.

WRP | Year County Area () | Previous Land Manage- | WCS
Restored Use or ment Managed
Disturbances in 2009
or 20107
1 1998 Lincoln 76,600 Low No
2 2006 Lincoln 20,900 Dozer Piles High; | 2009,
Moist 2010
Soil
3 2003 Lincoln 202,900 Plowed High 20009,
2010
4 2006 Lincoln 13,750 Disked Low 2009
5 1997 Lincoln 157,100 Mowed High 2009,
2010
6 2005 Lincoln 13,950 High 2009
7 1999 Creek 115,250 Farmed,; High; 2009,
cropland; new| Moist 2010
excavations | Soil
8 2001 Okmulgee| 85,350 Natural Low; 2009
wetland;
plowed
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Table of monthly water table level readings (cm) for each welf@iteach wetland (Treat O = natural sites; Treat 1 = WetlandsuReReogram

wetlands.

Treat WL 1-Jun 1-Jul Aug Sep Oct | Nov Dec Jan Fel Mar Apr May
0 1 8.0 -23.0 33.5 -25.5 7.0 25.0 25.0 23.0 22.0 22.0 17.0 19.5
0 1 23.0 -4.0 -10.0 -7.0 25.0 30.0 30.0 36.5 36.0 40.0 33.0 35.5
0 1 35.5 13.0 -0.5 7.0 25.0 45.0 44.0 50.0 51.0 58.0 51.0 53.5
0 1 42.5 12.0 15 2.0 34.0 55.0 55.0 60.0 64.5 65.0 58.0 60.5
0 2 25.5 -8.0 21.0 14.0 63.0 61.0 67.5 66.5 72.0 68.0
0 2 26.0 -13.5 23.0 11.5 61.0 67.0 73.5 73.0 78.0 74.0
0 2 36.0 2.0 31.5 22.5 70.0 65.0 77.0 81.0 82.0 78.0
0 2 17.0 -8.5 18.5 10.0 54.0 54.0 66.0 70.0 68.0 64.0
0 3 -1.0 -60.0 -24.5 -13.5 7.0 2.0 12.0 17.0 16.0 12.0 28.0
0 3 16.0 -60.5 -5.0 -1.5 22.0 17.0 25.0 28.0 30.0 26.5 39.5
0 3 21.5 -36.0 15 2.0 28.5 22.5 31.0 37.0 40.0 33.5 47.5
0 3 7.0 -86.0 -17.0 -6.0 15.0 9.5 18.5 24.5 27.0 21.0 35.0
0 4 4.0 -63.0 -65.5 -79.0 -20.0 -8.0 0.5 24.5 275 17.5
0 4 14.0 -30.0 -79.0 -78.0 -17.5 6.0 12.0 36.0 39.0 31.0
0 4 17.5 -38.0 -79.5 -96.5 1.0 8.0 16.0 40.0 43.0 36.0
0 4 17.5 -46.5| -105.0/ -105.0 0.5 10.0 17.0 39.0 41.0 34.0
0 5 -71.0| -103.5| -103.0] -101.5| -103.0 -30.5 -60.0 0.0 0.5 0.0 -47.0
0 5 -73.5| -105.0f -105.0] -105.0| -105.0 -13.0 -60.5 -10.5 -4.5 -11.0 -53.0
0 5 -64.5| -105.0/ -105.0] -105.0] -105.0 -3.0 -48.5 0.0 0.0 0.0 -42.0
0 5 -56.5| -105.0/ -105.0] -105.0] -105.0 4.0 -39.0 7.5 10.0 9.0 0.5
0 6 -61.0| -104.0 -3.5 0.0 -7.0 -10.5 0.5 0.0 0.0 -5.0
0 6 -79.5 -95.0 315 2.0 1.0 0.5 6.0 15 3.0 3.0
0 6 -73.0] -102.5 25.0 2.0 0.5 2.0 5.0 1.0 4.0 2.0
0 6| -105.0] -104.0 54.0 2.5 0.0 0.0 3.0 15 2.5 15
0 7 16.5 8.0 -6.0 -80.0 28.0 23.0 26.0 35.0 34.5 23.0
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0 7 39.5 29.0 12.0 -2.0 44.5 43.5 40.0 45.5 45.0 44.0
0 7 24.5 2.0 1.0 -49.0 41.0 36.0 27.0 46.0 45.5 38.5
0 7 5.5 -26.0 -17.0 -65.0 17.0 15.0 14.0 10.0 9.5 13.0
0 8 32.5 17.0 7.0 -105.0 12.0 34.0 47.0 43.5 49.0

0 8 32.0 17.0 9.0] -105.0 9.0 30.0 43.0 39.5 45.0

0 8 16.5 1.0 -9.0 -69.0 1.0 16.0 25.0 23.0 22.0

0 8 3.0 -20.0 -93.5 -79.0 -12.0 3.5 10.0 9.0 11.0

1 1| -105.0] -106.5| -104.0] -105.5 -27.0 -43.0 -39.0 -18.0 1.0 -6.0 -52.0
1 1 67.5 0.5 -3.5 0.0 51.0 75.5 33.0 86.0/ 102.5| 109.0 88.0
1 1 -66.5| -105.0] -105.5] -104.0 -80.0 -44.5 -46.5 -18.0 5.0 2.0 -41.0
1 1| -105.0{ -105.0]{ -104.0] -104.0 -54.0 -47.0 -47.5 -9.0 5.0 3.0 -40.0
1 2 46.0 6.5 46.5 43.0 61.5 64.5 60.5 69.5 66.0 -9.5 -7.5
1 2 -6.5 -99.0 -6.0 -16.0 11.5 16.0 10.0 19.0 13.0] -100.0 -36.0
1 2 29.0 -38.5 12.0 19.5 39.0 41.0 39.5 45.0 38.5 -16.0 -12.0
1 2 29.0 -51.0 30.0 22.0 41.0 40.0 40.0 49.0 45.0 0.0 0.0
1 3 -68.5| -102.0 -42.0 -48.0 8.5 4.0 1.0 -5.0 -13.5 1.0 0.0 -61.5
1 3 -84.5| -105.5 -40.0 -53.5 -12.0 -14.0 -16.0 -27.0 -35.5 -28.0 -39.0 -94.5
1 3 -6.0| -105.0 15.0 10.5 36.0 31.5 26.0 23.0 9.0 13.0 1.0 -53.0
1 3 29.5 0.0 56.0 49.0 72.0 67.0 64.0 56.0 50.0 53.5 40.5 31.0
1 4| -105.0f -103.0 -99.0 -99.0 -98.5 -98.5 -8.0 64.0 59.0 56.0 55.0
1 4 11.0] -105.0 5.0/ -105.0 135 14.0 215 1115 106.5] 103.5] 1025
1 4 -2.0] -102.5 -94.0] -100.5 0.0 1.0 5.0 95.0 90.0 87.0 86.0
1 4 17.0] -105.0 10.0] -105.0 19.0 20.5 275 1175 1125 109.5] 108.5
1 5| -105.0 -105.0 -105.0 54.5 54.5 51.0 49.0 3.0
1 5| -105.0 -85.5 5.5 41.0 41.0 41.5 39.5 -42.0
1 5| -105.0 -76.5 4.0 30.5 30.5 35.0 33.0 -36.0
1 5| -105.0 -105.0 -105.0 44.0 44.0 47.0 45.0 2.0
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1 6 39.0 -82.0 -38.0 -85.0/ -104.0 35.0 4.0 29.0 60.0 44.5 44.0 30.0
1 6| -105.0f -101.0] -101.0] -105.0] -105.0 0.0 -47.0 -5.0 20.0 145 4.0 -16.0
1 6 12.0 16.0 9.0 -3.0| -105.0 65.0 40.0 60.0 91.0 86.5 74.0 60.0
1 6| -105.0 -93.5| -102.5] -102.5] -103.5 15 80.0 0.0 26.0 8.5 115 0.0
1 7 53.0 33.0] 105.0 46.5| 105.0/ 105.0/ 105.0 166.6/ 158.0 83.0
1 7 16.0 4.0 105.0 26.0/ 105.0/ 105.0f 105.0 146.5| 138.0 63.0
1 7| -105.0] -106.5|] 105.0/ -105.5 25.0 18.0 -32.5 30.0 22.5 -53.0
1 7| -105.0] -102.5] 105.0/ -104.0 65.0 58.0 2.0 75.5 67.0 -17.0
1 8 -35.0 -86.0 -75.0] -105.0 -68.5 0.0 7.0 0.0 -5.0
1 8| -105.0 -89.5 -96.5| -105.0f -105.0 0.0 10.0 -11.5 -23.0
1 8 67.0 53.0 57.0 46.0 60.0 93.0 110.0 96.0 93.0
1 8 14.0 43.0 44.0 32.0 40.0 80.0 97.0 83.0 80.0
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Table of median monthly water table level (Med; cm) for each wetlardr{atural wetlands, W = Wetlands Reserve
Program wetlands).

Wetland| June | July | August| Sept | Oct Nov Dec Jan Feb Mar Apr May
Med Med Med Med Med Med Med Med Med Med Med Med
N1 21.3 4.0 0.5 25| 25.0 37.5 37.0| 43.3| 435 49.0| 42.0| 445
N2 12.8| -83| 21.0| 128 62.0/ 63.0 70.5 73.5| 75.0| 71.0
N3 -2.0| -60.3 -8.8 -3.8 18.5 13.3| 21.8| 26.3 28.5| 238 37.3
N4| _135| -42.3| -82.3| -87.8| -85 7.0 14.0| 375 40.0| 325
N5| -86.0| -105.0| -105.0| -105.0| -105.0 -8.0| -54.3 0.0 0.3 0.0| -16.5
N6 | -73.8|-103.3| -17.3 2.0 0.3 0.3 4.0 1.3 2.8 1.8
N7 14.3 5.0 2.5 75| 345 295| 265 41.5 39.8 30.8
N8 24.3 7.5 -1.0| -92.0| 105 23.0 34.0 31.3| 34.0
W1| -101.3| -105.0| -104.0| -104.0| -40.5| -43.8| -42.8| -135 5.0 25 -44.5
W2 12.0| -44.8| 21.0| 223| 40.0 40.5| 39.8| 47.0 41.8| -12.8 -9.8
W3| .76.5| -103.5| -12.5| -18.8| 22.3 17.8 13.5 9.0| -2.3 7.0 05| -57.3
w4 45| -104.0| -46.5| -102.8 6.8 75| 13.3] 103.3 98.3| 95.3| 943
W5| -105.0 -95.3 -50.5| 425| 425 44.3 20.0 2.5
W6 | .88.3| -87.8| -69.5| -93.8|-104.5| 18.3| 22.0| 145| 43.0 29.5| 27.8| 30.0
W7 | .425| -49.3| 105.0/ -39.0| 85.0 81.5 53.5 111.0 74.0 23.0
W8| .105| -21.5| -155| -36.5| -14.3 40.0 53.5 415| 40.0

88




Table of annual and seasonal wetland site water table medians (iWedr @ach wetland.

Annual | Summer Winter Spring
Treat WL Med Med Fall Med | Med Med
Natural 1 19.5 1.5 7.0 23.0 19.5
Natural 1 30.0 0.0 25.0 36.0 35.5
Natural 1 44.0 19.3 25.0 50.0 53.5
Natural 1 55.0 15.8 34.0 60.0 60.5
Natural 2 61.0 21.0 38.5 64.3 70.0
Natural 2 61.0 21.0 36.3 70.3 76.0
Natural 2 65.0 28.5 46.3 71.0 81.5
Natural 2 54.0 17.0 32.0 60.0 69.0
Natural 3 2.0 -24.5 -3.3 12.0 16.0
Natural 3 17.0 -5.0 10.3 25.0 30.0
Natural 3 22.5 15 15.3 31.0 40.0
Natural 3 9.5 -17.0 4.5 18.5 27.0
Natural 4 -8.0 -65.5 -49.5 0.5 17.5
Natural 4 6.0 -31.0 -47.8 12.0 31.0
Natural 4 8.0 -39.0 -47.8 16.0 36.0
Natural 4 10.0 -65.0 -52.3 17.0 34.0
Natural 5 -60.0 -102.8 -101.5 0.0 -12.0
Natural 5 -60.5 -103.3 -105.0 -10.5 -21.0
Natural 5 -48.5 -101.8 -105.0 0.0 -3.0
Natural 5 -39.0 -103.3 -105.0 7.5 9.0
Natural 6 -7.0 -70.0 -3.5 -5.0 -2.5
Natural 6 1.5 -63.5 1.5 3.3 2.5
Natural 6 1.0 -72.5 1.3 3.5 1.5
Natural 6 1.5 -74.5 1.3 1.5 2.0
Natural 7 22.5 8.5 11.5 35.0 23.0
Natural 7 41.5 27.0 25.0 455 44.0
Natural 7 31.5 7.0 21.3 46.0 38.5
Natural 7 9.8 -10.5 1.0 12.0 12.0
Natural 8 33.0 20.0 12.0 40.5 47.0
Natural 8 30.0 15.0 9.0 36.5 43.0
Natural 8 16.5 1.5 1.0 20.5 22.5
Natural 8 3.0 -22.5 -12.0 6.8 10.5
WRP 1 -51.5 -104.5 -43.0 -18.0 -51.5
WRP 1 67.5 11.8 51.0 86.0 88.0
WRP 1 -48.0 -103.5 -80.0 -18.0 -41.0
WRP 1 -50.5 -104.5 -54.0 9.0 -40.0
WRP 2 46.0 34.3 455 64.5 -7.5
WRP 2 -6.0 -45.0 0.0 16.0 -36.0
WRP 2 25.0 6.8 25.0 41.0 -12.0
WRP 2 29.0 15.3 22.5 40.0 0.0
WRP 3 -13.5 -85.3 4.0 -5.0 0.0
WRP 3 -39.0 -94.0 -14.0 -27.0 -39.0
WRP 3 10.5 -55.5 31.5 23.0 1.0
WRP 3 50.0 14.8 67.0 56.0 40.5
WRP 4 -98.5 -101.0 -98.8 -8.0 56.0
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WRP 4 13.8 3.0 -45.8 21.5 103.5
WRP 4 0.5 -96.5 -50.3 5.0 87.0
WRP 4 19.8 9.5 -43.0 27.5 109.5
WRP 5 4.3 -105.0 -25.3 52.8 8.3
WRP 5 2.3 -95.3 23.3 41.3 2.3
WRP 5 -6.5 -90.8 17.3 32.8 -6.5
WRP 5 4.5 -105.0 -30.5 45.5 8.5
WRP 6 29.5 -60.0 -85.0 29.0 44.3
WRP 6 -31.5 -101.0 -105.0 -5.0 9.3
WRP 6 50.0 14.0 -3.0 60.0 80.3
WRP 6 0.0 -101.8 -102.5 26.0 10.0
WRP 7 105.0 48.5 105.0 135.8 129.5
WRP 7 105.0 17.5 105.0 125.8 109.5
WRP 7 -17.0 -105.0 18.0 -1.3 2.8
WRP 7 10.0 -101.8 58.0 38.8 38.5
WRP 8 -35.0 -70.0 -90.0 3.5 0.0
WRP 8 -67.0 -93.0 -105.0 5.0 -13.3
WRP 8 87.0 57.0 60.0 101.5 95.3
WRP 8 77.0 43.5 40.0 88.5 82.3
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Table of water table annual standard deviation (STDEV), mimimepth (Min), maximum depth
(Max), % time saturated at or above 30 cm annually and durengrowing season, and the %
time inundated annually and during the growing season for @aciseat 0 = natural wetland,
Treat 1 = Wetlands Reserve Program wetland.

Growing

Annual | season %

% time time Growing

saturated | saturated | Annual % | season %

at 30 or | at 30cm or| time time

Treat | WL | STDEV Min Max more more inundated | inundated

0 1 18.6| -25.5 33.5 100.0 100.0 79.2 75.0
0 1 18.3| -10.0 40.0 100.0 100.0 75.0 62.5
0 1 194 -0.5 58.0 100.0 100.0 91.7 87.5
0 1 24.1 15 65.0 100.0 100.0 100.0 100.0
0 2 30.3 -8.0 74.0 100.0 100.0 87.5 87.5
0 2 33.7| -135 80.0 100.0 100.0 87.5 87.5
0 2 30.2 2.0 82.0 100.0 100.0 87.5 87.5
0 2 30.1 -8.5 70.0 100.0 100.0 100.0 100.0
0 3 25.3| -60.0 28.0 83.3 77.8 58.3 37.5
0 3 25.9| -60.5 39.5 87.5 88.9 62.5 50.0
0 3 23.1| -36.0 47.5 91.7 88.9 62.5 50.0
0 3 33.0] -86.0 35.0 91.7 88.9 87.5 87.5
0 4 46.2| -105.0 27.5 62.5 55.6 45.8 50.0
0 4 46.0| -86.0 39.0 62.5 55. 6 62.5 50.0
0 4 51.0| -96.5 43.0 62.5 55. 6 62.5 50.0
0 4 59.2| -105.0 41.0 70.8 66.7 54.2 50.0
0 5 44.0| -103.5 0.5 41.7 33.3 0.0 0.0
0 5 42.5| -105.0 -4.5 41.7 33.3 8.3 0.0
0 5 47.1| -105.0 0.0 41.7 33.3 0.0 0.0
0 5 53.1| -105.0 10.0 50.0 44.4 50.0 37.5
0 6 38.1| -104.0 0.5 75.0 66. 7 8.3 0.0
0 6 40.1] -95.0 31.5 75.0 66. 7 75.0 62.5
0 6 41.0| -102.5 25.0 75.0 66. 7 75.0 62.5
0 6 48.7| -105.0 54.0 75.0 66. 7 58.3 62.5
0 7 30.8| -80.0 37.5 91.7 88.9 62.5 50.0
0 7 16.9 -2.0 48.0 91.7 88.9 75.0 62.5
0 7 27.2| -49.0 48.5 91.7 88.9 91.7 87.5
0 7 23.4| -65.0 17.0 100.0 100.0 91.7 87.5
0 8 42.0| -105.0 49.0 91.7 88.9 83.3 75.0
0 8 40.8| -105.0 45.0 83.3 77.8 62.5 50.0
0 8 26.0| -69.0 25.0 91.7 88.9 91.7 87.5
0 8 35.5| -935 11.0 91.7 88.9 91.7 87.5
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1 1 41.2| -106.5 1.0 33.3 11.1 66. 7 50.0
1 1 40.3 -3.5| 109.0 25.0 0.0 83.3 75.0
1 1 39.7| -105.5 5.0 25.0 0.0 8.3 0.0
1 1 42.0| -105.0 5.0 100.0 100.0 16. 7 0.0
1 2 27.8 -9.5 69.5 70.8 66. 7 16. 7 0.0
1 2 44.3| -100.0 19.0 91.7 88.9 75.0 50.0
1 2 26.3| -38.5 45.0 100.0 100.0 83.3 62.5
1 2 27.5| -51.0 49.0 91.7 88.9 75.0 50.0
1 3 40.4| -102.5 8.5 41.7 33.3 41.7 0.0
1 3 34.7| -105.5| -12.0 58.3 44. 4 87.5 87.5
1 3 48.4| -105.0 36.0 79.2 77.8 33.3 125
1 3 23.1 0.0 72.0 100.0 100.0 75.0 50.0
1 4 77.0| -105.0 64.0 41.7 22.2 0.0 0.0
1 4 74.8| -105.0f 1115 62.5 55.6 33.3 37.5
1 4 80.5| -102.5 95.0 79.2 77.8 50 37.5
1 4 76.6| -105.0f 117.5 79.2 77.8 79.2 75.0
1 5 71.6| -105.0 54.5 58.3 44.4 79.2 75.0
1 5 58.4| -105.0 41.5 58.3 44.4 41.7 125
1 5 53.0| -105.0 35.0 58.3 44.4 50.0 37.5
1 5 68.6| -105.0 47.0 58.3 44.4 58.3 37.5
1 6 61.2| -104.0 60.0 50 44. 4 58.3 37.5
1 6 54.2| -105.0 20.5 58.3 44. 4 25.0 125
1 6 51.9| -105.0 91.0 62.5 55.6 41. 7 125
1 6 65.3| -105.0 80.0 91.7 88.9 62.5 50.0
1 7 42.8| 33.0/ 166.6 58.3 55.6 83.3 75.0
1 7 49.5 40| 146.5 75.0 66. 7 50.0 50.0
1 7 69.6| -106.5| 105.0 100.0 100.0 100.0 100.0
1 7 80.7| -105.0f 105.0 100.0 100.0 100.0 100.0
1 8 42.2| -105.0 7.0 50.0 22.2 16.7 25.0
1 8 46.6| -105.0 10.0 50.0 22.2 16. 7 25.0
1 8 215 46.0/ 110.0 100.0 100.0 100.0 100.0
1 8 26.1] 14.0 97.0 100.0 100.0 100.0 100.0
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Table of porosity (%) and bulk density (BD; gfrastimations at 5 and 20 cm depths of each site
for each wetland.

Porosity (5 |Porosity (20
Treatment WL cm) cm) BD (5 cm) BD (20 cm)
Natural 1 60.8 54/2 1.04 1.p1
Natura] 1 66.5 51/0 0.89 1.30
Natural 1 64.0 54/1 0.95 1.p2
Natural 1 63.9 515 0.96 1.29
Natura] 2 55.0 505 1.17 1.31
Natural 2 55.p 515 1.19 1.29
Natura] 2 53.7 52/8 1.23 1.5
Natural 2 54.9 56/1 1.20 1.16
Natura] 3 53.7 513 1.23 1.9
Natural 3 52.1 492 1.26 1.5
Natural 3 54.11 467 1.22 1.41
Natura] 3 53.4 521 1.24 1.p7
Natural 4 59.3 52]1 1.08 1.p7
Natura] 4 60.8 546 1.04 1.20
Natural 4 59.11 525 1.08 1.6
Natural 4 57.5 54/3 1.13 1.p1
Natura] 5 57.0 562 1.12 1.16
Natural 5 55.11 54]5 1.19 1.20
Natura] 5 55.5 525 1.18 1.26
Natural 5 59.3 56/2 1.08 1.16
Natura] 6 60.5 52/0 1.05 1.p7
Natural 6 50.8 564 1.30 1.16
Natural 6 54.14 547 1.21 1.20
Natura] 6 53.5 574 1.23 1.13
Naturall 7
Natura] 7
Naturall 7
Naturall 7
Natura] 8 58.5 535 1.10 1.3
Natural 8 66.9 57/2 0.88 1.14
Natura] 8 58.0 527 1.11 1.5
Natural 8 53.1L 5216 1.24 1.6
WRF 1 48.9 4817 1.35 1.86
WRF 1 52.2 55/4 1.27 1.18
WRF 1 48.9 44)5 1.36 1.47
WRF 1 48.8 521 1.36 1.p7
WRF 2 56.0 50/0 1.17 1.83

o
w



COLTNOMONDONTdTOTAOAOOW ~ONDAT
N <t <F sEF st O AL LALLM AL AL M M M AL - Ql AL AL st Al ™M Al
e I I I I IR IR R s el e IR R I s R R | R I s I K I R I R I K
SISIRICIAIQNIRNVIQINIFRQRIIDCIN] [SI0™IRQY9
N N T O TN T N T O T O T~ O T N e TN T N N TN~ e e
e IR I I I R I I e I e I I I I 1 K e I K I I K I R I R I K
OldNININ OIS OIN0 OO NISONOMNSIO (SIS OIS O
Hdvlo[~xloldaldolado/a|lm|o|o|o/f|v[a| [dNolo[dlo[m
OIS | <F| ST |O|OL|DOBOIV|DF|OWO|(WL (OO FWOLW
nistlolglnI~slcallolsialmolglginaInlclmlolo o NN 1 N ] ] N
oo ala|ololad~olaN olnom~noSom (Sinvolo|o
S S |O(O|D[F|D[WO|[O|O(WLHIL|W|F|V(WIL|(W| (VWO (O|W
OO OO O O T S O T O O O OO O I~ 00 €0 o€
S A A AN AN AN ANy AN AN AN AN AN AN AN AN AN AN AN AN AN AN A A AN AN A
2552555555552 5555555555555 2

94



Table of the % air filled porosity annually (ANNh@ seasonally (summer = SUM; fall = FALL; winteM#dNT; and spring = SPR)

for both 5 cm and 20 cm depths for each wetlared(s@tural = Nat; Wetlands Reserve Program = WRBach wetland.

Air Filled Porosity (%) 5 cm Air Filled Porosity (%) 20 cm
20 cm
TREAT (WL SITE |5 cm ANNS cm SUMB cm FALLS cm WINTS cm SPERANN 20 cm SUMRO cm FALL20 cm WINT20 cm SPI
Nat 1 1 0.0d 0.0d 0.0d@ 0.0d@ 0.00@ 2.57 4.82 4.61 0.0d 0.00
Nat 1 3 0.0d 0.0d 0.0d@ 0.0d@ 0.00 0.0d 0.0d 0.00 0.0@ 0.0d@
Nat 1 6 0.0d 0.0d 0.0C 0.0C 0.00 0.0d@ 0.0d@ 0.0d@ 0.0d 0.0d@
Nat 1 7 0.0d 0.0d 0.0d@ 0.0d@ 0.0@ 0.0d 0.0d 0.00 0.0@ 0.0d@
Nat y, 2 0.0d 0.0d 0.0d@ 0.0d@ 0.0@ 1.11 4.08 0.0@ 0.00 0.0d@
Nat y, 3 0.0d 0.0d 0.0C 0.0C 0.00 0.0C 0.0d@ 0.00 0.0d@ 0.0d@
Nat y, 4 0.0d 0.0d 0.0C 0.0C 0.00 0.0C 0.0d@ 0.0d 0.0d 0.0d@
Nat 7 6 0.0d 0.0d 0.0d@ 0.0@ 0.00 1.55 5.68 0.0@ 0.00 0.0@
Nat 3 4 0.0d 0.0d 0.0C 0.0C 0.00 4.54 14.58 3.19 0.0d 0.0d@
Nat 3 5 0.80 2.93 0.0C 0.0C 0.00 3.69 9.35 6.26 0.0d 0.0d@
Nat 3 7 1.771 6.51 0.0d@ 0.0d@ 0.0@ 0.97 3.55 0.00 0.00 0.0d@
Nat 3 8 1.37 5.01 0.0d@ 0.0d@ 0.0@ 1.66 5.69 0.62 0.00 0.0d@
Nat 4 4 3.14 8.271 4.84 0.0C 0.00 3.12 7.35 6.17 0.0d@ 0.0d@
Nat 4 5 6.99 21.74 5.81 0.00 0.0d 6.94 15.28 15.26 0.00 0.0d@
Nat 4 6 3.97 14.37 0.0d@ 0.0d@ 0.00 2.76 8.01 3.14 0.0d 0.00
Nat 4 7 6.66 17.94 9.73 0.0d@ 0.00@ 5.69 13.94 10.39 0.0d@ 0.0C
Nat 5 1 19.9C 41.07 27.02 9.48 3.68 20.36 36.46 26.3§ 8.91 12.4(
Nat 5 2 12.32 29.36 13.34 4.87 4.93 21.18 28.02 21.18 18.39 18.53
Nat 5 4 10.49 24.32 15.75 2.99 0.0d@ 12.6( 30.0( 14.07 3.48 6.69
Nat 5 5 10.8¢ 24.97 16.02 3.53 0.0d 12.06 28.35 15.59 5.7Q 0.0C
Nat g 3 8.95 25.36 0.00 7.46 0.0d 7.44 18.57 0.52 8.13 0.23
Nat g 4 5.44 19.95 0.0d@ 0.0d@ 0.0d 7.76 28.44 0.0@ 0.00 0.0d@
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Nat g 6 1.66 6.09 0.0d 0.0d 0.0d 5.34 19.5§ 0.0d 0.0d 0.0d
Nat g 8 2.85 10.43 0.0d 0.0d 0.0d 7.59 27.81 0.0d 0.0d 0.0d
Nat 7 1 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
Nat 7 2 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
Nat 7 6 0.00 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d
Nat 7 7 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
Nat 8 2 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
Nat 8 3 0.00 0.0d 0.0d 0.0d 0.0d 1.90 0.0d 6.97 0.0d 0.0d
Nat 8 5 0.95 0.0d 3.18 0.0d 0.0d 1.46 0.0d 4.871 0.0d 0.0d
Nat 8 7 0.87 0.00 2.45 0.0d 0.00 6.37 0.04 19.11 0.00 0.00
WRP ] 2 11.46 19.15 18.7¢ 8.04 2.43 18.04 27.96 19.78 10.6( 17.1¢
WRP ] 4 1.00 0.0d 3.671 0.0d 0.0d 2.64 0.0d 9.68 0.0d 0.0d
WRP ] 5 9.26 26.55 11.2¢ 1.51 3.54 7.04 13.07 5.97 7.56 3.62
WRP ] 8 11.7¢ 24.07 19.35 4.93 2.59 21.97 35.69 28.44 16.29 12.0§
WRP 2 1 0.00 0.0d 0.0d 0.0d 0.0d 0.18 0.0d 0.99 0.0d 0.0d
WRP 2 4 4.49 8.73 0.0d 0.0d 9.16 9.61 15.64 8.85 0.0d 15.8¢
WRP 2 7 0.11 0.40 0.0d 0.0d 0.00 0.2¢ -0.01 0.00 0.00 0.75
WRP 2 8 3.39 10.2(¢ 3.34 0.0d 0.0d 0.89 3.29 0.0d 0.0d 0.0d
WRP 3 1 6.84 24.64 4.46 0.89 3.31 4.871 16.31 2.14 1.57 3.271
WRP 3 3 4.86 17.8§ 2.01 1.78 2.10 8.69 18.39 5.78 4.47 9.35
WRP 3 4 1.56 6.23 0.0d 0.0d 0.00 3.94 13.21 0.00 0.00 2.54
WRP 3 8 1.14 0.00 4.56 0.0d 0.0d 1.80 0.0d 7.19 0.0d 0.0d
WRP 4 1 14.33 22.07 20.13 18.4¢ 0.00 18.0( 32.09 21.61 20.26 0.0d
WRP 4 3 9.33 23.42 11.54 0.0d 0.00 6.63 16.06 9.04 0.00 0.00
WRP 4 4 12.51 30.02 17.5C 0.0d 0.0d 8.56 21.96 9.87 0.0d 0.0d
WRP 4 5 10.52 25.01 15.08 0.0d 0.0d 6.29 13.13 11.68 0.0d 0.0d
WRP E 1 7.07 17.23 11.0§ 0.0d 0.00 5.61] 14.57 7.88 0.00 0.0d
WRP § 3 14.46 33.93 10.68 0.00 13.2¢ 5.6 13.24 6.74 0.0d 2.5]
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WRP § 4 1.72 19.96 8.70 0.0d 2.272 3.5 11.76 0.0d 0.0d 2.30
WRP f 5 35.64 136.4% 6.13 0.0d 0.0d 4.97 13.2( 6.671 0.0d 0.0d
WRP 6 2 4.07 0.00 14.91 0.0d 0.00 5.56 0.04 20.39 0.00 0.00
WRP 6 3 7.31] 11.39 10.39 7.64 1.18 6.3 9.0d 15.5§ -0.07 1.60
WRP 6 6 1.81 0.0d 1.24 0.0d 0.0d 5.5( 0.0d 21.99 0.0d 0.0d
WRP 6 7 9.24 28.55 13.84 1.02 0.00 11.77 31.64 16.47 5.57 0.0d
WRP 1 2 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
WRP 1 3 0.00 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d 0.0d
WRP 1 6 12.53 24.16 11.05 0.00 10.74 11.72 20.15 9.63 5.78 9.34
WRP 1 8 11.21 29.1§ 11.94 0.0d 0.00 8.07 18.85 7.48 0.00 3.25
WRP § 2 7.69 12.73 17.02 0.0d 0.0d 3.81 9.64 6.46 0.0d 0.0d
WRP § 3 1.88 1.26 5.4 0.0d 0.0d 23.44 35.9( 29.78 0.0d 24.472
WRP § 6 0.00 0.00 0.0d 0.0d 0.00 0.04 0.04 0.00 0.00 0.00
WRP § 8 0.00 0.00 0.0d 0.0d 0.00 0.13 0.04 0.48 0.00 0.00

97



Table of average (Aver) annual and seasonal raiotals for each wetland. O = Natural,

1=WRP.
Annual Spring
Treat WL Ave Sum Aver | Fall Aver | Wint Aver| Aver
0 1 7.90 10.08 9.05 5.18 7.30
0 2 7.90 10.08 9.05 5.18 7.30
0 3 7.90 10.08 9.05 5.18 7.30
0 4 7.90 10.08 9.05 5.18 7.30
0 5 7.90 10.08 9.05 5.18 7.30
0 6 8.37 7.35 13.28 4.67 8.18
0 7 8.37 7.35 13.28 4.67 8.18
0 8 9.47 7.35 13.94 7.47 9.13
1 1 7.90 10.08 9.05 5.18 7.30
1 2 7.90 10.08 9.05 5.18 7.30
1 3 7.90 10.08 9.05 5.18 7.30
1 4 7.90 10.08 9.05 5.18 7.30
1 5 7.90 10.08 9.05 5.18 7.30
1 6 7.90 10.08 9.05 5.18 7.30
1 7 8.37 7.35 13.28 4.67 8.18
1 8 9.47 7.35 13.94 7.47 9.13
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Table of rainfall characterization including actuabnthly totals, average normal values, and ranfongach local climate station.

Chandler Bristow Okmulgee

Monthly | Normal | Normal=1, Monthly | Normal | Normal=1, Monthly | Normal | Normal=1,
Month (cm) (cm) dry=0, wet=2 | (cm) (cm) dry=0, wet=2 (cm) (cm) dry=0, wet=2
June 2.92 0 6.60 0 6.55 0
July 14.50 6.45 2 11.48 6.15 2 7.21 8.00 1
August 12.83 6.53 2 3.96 6.38 1 8.28 6.30 2
September, 7.11 10.69 1 16.21 11.76 2 12.17| 13.49 1
October 19.3( 9.73 2 21.59 9.96 2 27.84| 11.18 2
November 0.74 7.44 0 2.03 8.69 0 1.80 9.37 0
December 3.58 457 1 2.74 6.38 0 9.45 6.63 2
January 3.23 361 1 2.90 3.53 1 4.80 4.67 1
February 8.74 5.08 2 8.38 5.38 2 8.15 6.02 2
March 5.46 8.03 1 6.05 8.94 0 5.46 9.45 0
April 5.94 8.38 1 4.78 8.97 0 5.41 9.83 0
May 10.49| 13.36 0 13.72 14.86 1 16.51| 14.02 1
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Soil profile description data results of naturatlaeds (y = yes, n = no).

Nat Buried Hydric soll # Ahoriz. % % % Matrix ~Redox Depth Redox Redox Conc (c)
(y/n) indicator  horizons thickness Sand Silt Clay chroma inupper toredox in 30 (few =0, or depl
(y/n) in 30 cm (cm) horizon  (cm) cm common=1) (d)
1 y n 3 3 10 45 45 3 n 20 y c c
1 y n 3 4 10 45 45 3 n 31 n
1 y n 3 4 10 45 45 3 n 12 y f c
1 y n 3 10 10 55 35 4 n 31 n
2 n n 4 5 20 20 60 4 n 31 n
2 y n 3 4 20 20 60 3 n 31 n
2 y n 3 5 20 20 60 3 n 31 n
2 y n 2 8 20 20 60 4 n 31 n
3 y n 3 7 40 40 20 3 n 19 y c d
3 y n 2 20 40 40 20 4 y 0 y f d
3 y n 3 15 20 20 60 4 y 0 y f d
3 y n 4 9 10 55 35 4 n 22 y C d
4 y n 2 9 10 45 45 3 n 31 n
4 y n 2 21 20 20 60 4 n 21 y f c
4 y n 3 5 10 45 45 3 n 31 n
4 y n 3 3 10 45 45 3 n 20 y f C
5 y n 5 4 20 65 15 3 y 0 y f d
5 y n 4 6 40 40 20 4 n 6 y c d
5 y n 4 6 10 55 35 2 n 6 y f c
5 y n 3 9 20 65 15 4 y 0 y C d
6 y y 3 12 20 65 15 4 n 31 n
6 y n 2 20 40 40 20 4 n 31 n
6 y n 2 19 40 40 20 4 n 31 n
6 y n 2 14 40 40 20 4 n 31 n
8 n y 4 22 10 55 35 2 n 2 y 2 C
8 n y 3 22 20 65 15 2 n 9 y c C
8 y n 3 15 20 65 15 3 y 0 y c C
8 y n 3 5 10 55 35 4 y 0 y C C
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Soil profile description data results of WRP wetlarty = yes, n = no).

WRP Buried Hydric soil # Ahoriz. % % % Matrix Redox Depth Redox Redox Conc
(y/n) indicator  horizons thickness Sand Silt Clay chroma in upper toredox in 30 (few =f, (c) or
(y/n) in 30 cm (cm) horizon  (cm) cm  common=c) depl (d)
1 y n 3 8 65 25 10 3 y 0 y c d
1 y y 2 19 30 35 35 3 y 0 y o c
1 y y 5 7 65 25 10 2 n 7 y c d
1 y y 5 6 65 25 10 1 n 6 y C d
2 y n 4 7 10 55 35 3 n 31 n
2 y n 5 3 65 25 10 4 n 3 y f C
2 y n 5 12 65 10 30 4 n 31 n
2 n n 3 0 10 55 35 4 n 5 y f d
3 y n 4 13 10 45 45 3 y 2 y c d
3 y n 7 16 40 40 20 4 y 0 y f d
3 y y 3 20 10 45 45 3 y 0 y f d
3 n n 3 18 30 35 35 3 n 4 y f d
4 n n 3 13 40 40 20 4 n 4 y f d
4 n n 2 21 20 65 15 4 n 10 y c d
4 n y 3 11 10 45 45 3 n 2 y c d
4 n n 3 6 10 45 45 4 n 31 n
5 y y 3 8 10 55 35 3 n 8 y f d
5 y n 4 13 30 35 35 3 y 0 y f d
5 y n 4 14 10 55 35 3 n 14 y f d
5 y n 2 17 30 3 35 3 n 17 y f d
6 n n 3 0 65 25 10 4 n 31 n
6 y n 3 5 10 55 35 3 n 6 % f d
6 n n 2 0 10 45 45 4 n 31 n
6 y n 3 10 10 55 35 3 n 20 y f c
7 n n 3 9 10 45 45 4 n 31 n
7 y n 3 14 20 20 60 3 n 31 n
7 n y 2 0 20 20 60 3 n 3 y C d
8 y y 5 17 40 40 20 2 y 0 y c c
8 y N 3 7 65 25 10 2 n 7 y o c
8 n Y 2 23 20 20 60 1 n 8 y c d
8 n Y 3 5 30 35 35 1 n 16 y C C
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Table of wetland sites meeting hydric indicators, what indicator, and adepths.

Profile Hydric indicator met Depths where met (cm)
Restored
W1-4 TF2 IN ALL LAYERS
W1-5 TF2
W1-8 TF2 17+
W3-4 TF2 20+
W4-4 TF2 2-13
W5-1 TF2 25-39
W7-8 TF2 3-40
W8-2 F3 4-9, 25-37
W8-6 TF2 8-35
W8-8 TF2 16-21
Natural
N6-3 TF2 12-33
N8-2 F6 2-9
F3 24-37
N8-3 F3 15-35
N8-6 F37? 15-35, this does not make it by
the high chroma rule. Soil above
an indicator with chroma of 3 of
more must be in a layer <15 cm
thick for the indicator to count.
You are at 15 cm here. If the A
were 0-14 cm this would make it.
N8-8 TF2 0-36 |

By M. Vepraskas, 29 October 2010

Profiles not listed did not meet an indicator.
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Tables of all soil profile descriptions for each wetland site. iMissites were not profiled (W = WRP, N = natural).

Table Soil profile Well;( -
description )51.5
Wetland W1-2 Date 5/2/10
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepecied RMF
(cm) Features
1 A 0-8 5YR | 2,F, SBK SL FR A'S NE M, ¢, 1, F, 5YR
4/3 common 4/2, FED,
roots MAT
2 Bwl 8-16 5YR | 2, F, SBK SCL FR C, S NE M, few| c, 1, F, 5YR
4/4 roots 4/2, FED,
MAT; f, 2,
D, N 2/0,
MNM, MAT
3 Bw2 16-36+| 5YR 2, CO, LS VFR SL M, few | c, 2, F, 5YR
4/6 ABK roots 4/2, FED,
MAT,; c, 2,
D, N 2/0,
MNM, MAT
Table Soil profile Well 82.5
description (+)

Wetland W1-4 Date 5/26/1(

Horizon | Depth Color Structure  Texture  Consisterice  Boundary rvEfeence Special RMF
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(cm) Features
1 A 0-19 | 5YR4/3 1, M, CL FR C,S NE W, no c, 3, F, 5YR
SBK roots 4/1, F3M,
MAT; c, 1, D,
N 2/0, MNM,
MAT
2 Bw 19-42+| 5YR 4/4 1, M, C Fl NE M, no c, 3, F, 5YR
SBK roots 4/1, F3M,
MAT; ¢, 1, D,
N 2/0, MNM,
MAT
Table Soil profile Well: -48
description
Wetland W1-5 Date| 5/26/1(
Horizon | Depth| Color Structure| Texture Consistence Boundary Effervescénce pecid RMF
(cm) Features
1 A 0-7 5YR 3/2 2, M, SL FR A'S NE M, many rootg None
SBK
2 1Bw 7-12 | 5YR4/4 1, M, SL FR A'S NE M, few roots ¢, 1, F,5YR
SBK 4/3, FED,
MAT; c, 1, D,
N 2/0, MNM,
MAT
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3 2Bw 12-18 | 5YR 4/6 1, M, LS VFR A'S NE M, few roots c, 1, F 5YR
SBK 4/2, FED,
MAT; ¢, 1, D,
N 2/0, MNM,
MAT
4 Abl 18-26 | 5YR 4/3 1, CO, C FI A 'S NE M, few roots ¢, 1, F, 5YR
SBK 4/2, FED,
MAT; c, 1, D,
N 2/0, MNM,
MAT
5 Ab2 26-38+| 5YR 4/3 2, M, SL FR NE M, fewroots, | c, 1, F, 5YR
SBK decayed OM | 4/2, FED, MAT
Table Soil profile Well: (-
description )50.5
Wetland W1-8 Date| 5/26/1(
Horizon | Depth| Color Structure| Texture Consistenge  Boundary  Effervescencepeciéd RMF
(cm) Features
1 A 0-6 5YR 3/1 1, M, SL FR A'S NE M, many None
SBK roots,
20% 5YR
4/4
inclusion
of Bwl
within A
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2 Bwl 6-11 | 5YR 4/4 1, M, SL FR A'S NE M, few | ¢, 1, F,5YR
SBK roots 4/2, FED,
MAT; c, 1, D,
5YR 3/1, FED,
MAT
3 Bw2 11-17| 5YR4/4 1,F, SBK LS VFR A'S NE M, few f, 1, F, 5YR
roots 4/3, FED, MAT
4 Bw3 17-22 | 5YR 4/3 2, CO, C FI A'S NE M, few | ¢, 3,D,5YR
SBK roots | 3/1, FED, APF;
few 1 D, N 2/0,
MNM, MAT
5 Bw4 22-30 | 5YR 4/6 2, F, LS FR A'S NE M, few | f,2,D, N 2/0,
WEG roots MNM, MAT; c,
2, F, 5YR 4/2,
FED, MAT
6 Bw5 30-38+| 5YR 4/3 2, M, C FI NE M, few m, 2, F, 5YR
ABK roots 4/2, FED,
MAT; c, 2, D,
N 2/0, MNM,
MAT
Table Soil profile
description
Wetland w2-1 Date 5/20/1(
Horizon | Depth Color Structure Texture Consistence Boundary rvefeence Special RMF
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(cm) Features
1 Ap 0-3 5YR 4/3 1, CO, SiCL VFR V,S VS W, few None
SBK roots
2 A 3-7 5YR 4/3 3, VF, SiCL FR Al NE W, few None
SBK roots
3 Bw 7-26 | 5YR 4/4 2,VC, SiC Fi A'S NE W, no None
SBK roots
4 C 26-38+| 5YR 4/4 MA LS SL W, no None
roots
Table Soil profile
description
Wetland W2-4 Date 5/20/1C¢
Horizon | Depth| Color Structure| Texture Consistenge  Boundary  Effervescencepecicd RMF
(cm) Features
1 Ap 0-3 5YR 4/4| 1, F, SBK SL VFR V,S NE M, None
common
roots
2 C 3-8 5YR 4/6 MA LS C,S NE M, few| f, 1, F,5YR
roots | 5/8, F3M, MAT
3 Abl 8-15 | 5YR 4/4 2, M, SL FR C, S SC M, few None
SBK roots
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4 Cbh1 15-28| 5YR 4/6 MA CS A'S NE M, no| f, 2 F, 5YR 5/8,
roots F3M, MAT
5 Ab2 28-31| 5YR4/4 1,F, SBK SC FR A'S SL M,no f, 1, F, 5YR
roots 5/8, F3M, MAT
6 Cb2 31-40+ 5YR 5/6 MA LS VS M, no f, 1, F,5YR
roots 5/8, F3M, MAT
Table Soil profile
description
Wetland W2-7 Date 5/20/1¢
Horizon | Depth| Color Structure| Texturg  Consistenge Boundary  Effervescgnce pecidb RMF
(cm) Features
1 Al 0-7 5YR 4/4 1, CO, SCL FR C S NE M, common None
SBK roots
2 A2 7-12 | 5YR4/4| 2,F, SBK CL FR A'S NE M, few roots None
3 Bw 12-23 | 5YR 4/3 1, CO, SCL FR C, S VS M, few roots None
SBK
4 Ab 23-26 | 5YR3/3] 1, M, SBK L VFR Al VS M, few roots| None
5 Bssb 26-37+ 5YR 4/4 2, M, C Fl SL M, no roots, None
ABK slickensides
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Table Soil profile
description
Wetland W2-8 Date 5/20/1(
Horizon | Depth| Color Structure| Texture Consistence Boundary Effervescence pecigb RMF
(cm) Features
1 C, ooze 0-5 5YR 4/4 MA SiCL A 'S VS W, many None
roots
2 Bwb 5-24 | 5YR 4/3 1, M, SL FR Al SL M, fewrootg f, 2, F, 5YR
SBK 3/2, FED, APF;
f1D, 10R 4/8,
F3M, APF
3 Bssb 24-39+ 5YR 4/3 2, M, C FI SL M, noroots,| f, 1,D, 10R
ABK slickensides| 4/8, F3M, APF
Table Soil profile
description
Wetland W3-1 Date 5/12/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Ap 0-2 5YR 3/3 1, F PL SiC FI V,S NE M, many None
roots
2 A 2-13 | 5YR4/3 2,CO, SiC FR C, S NE M, few | ¢, 1,F,
SBK roots 5YR 4/2,
FED,
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MAT

3 Bwl 13-20 | 5YR 4/4 2,CO, SL VFR A'S NE M, few None
SBK roots

4 Bw2 20-30 | 5YR4/3 1,M,PR L FR A'S NE M, no  None
roots

5 C 30-35+| 5YR 4/4 MA LS NE M, no None
roots

Table Solil profile
description
Wetland W3-3 Date 5/12/1(
Horizon | Depth| Color Structure |  Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Ap 0-5 5YR 4/4| 1, F, SBK L FR V,S NE M, many f, 1, F
roots 5YR 4/2,

FED,

MAT

2 A 5-16 | 5YR4/4| 2, M, SBK SL FR C, S NE M, few  None
roots

3 Bwl 16-20 | 5YR4/6 1, F, SBK LS VFR A'S NE M, Few None
roots

4 Bw2 20-23 | 5YR4/4 1,F, SBK SL FR AW NE M, few None
roots
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5 Bw3 23-25 | 5YR4/6 1, F, SBK LS VFR A'S NE M, few  None
roots
6 Bw4 25-27 | 5YR4/4 1,F, SBK SL FR A'S NE M, few None
roots
7 Bw5 27-30 | 5YR4/6 1,F, SBK LS VFR A'S NE M, few  None
roots
8 Ab 30-38+| 5YR4/4 2, M, SBK L FR NE M, no None
roots,
high
percent
OM
Table Soil profile
description
Wetland W3-4 Date 5/12/1¢
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Al 0-15 | 5YR4/3 2, CO, SiC FR C,S NE M, few | f, 1, F,
SBK roots 5YR 4/2,
FED,
MAT
2 A2 15-20 | 5YR4/3] 2, M, SBK SiC FR A'S NE M, few f, 1, F,
roots 5YR 4/2,
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FED,
MAT
3 Bss 20-404 5YR4/3 2, M, ABK C Fl NE M, few c, 3, P, N
roots 2/0,
MNM,
MAT
Table Soil profile
description
Wetland W3-8 Date 5/18/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 C, ooze 0-4 5YR 4/3 MA CL A'S NE W,no None
roots
2 Bwlb 4-22 | 5YR4/3 2, M, SBK CL FI A'S NE M, no| f, 1, F,
roots 5YR 4/2,
FED,
MAT
3 Bw2b 22-36+| 5YR4/3 2, M, SBK SCL FI NE M, no| f,1,D, N
roots 2/0,
MNM,
MAT
Table Soil profile
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description
Wetland W4-1 Date 6/24/1(
Horizon | Depth| Color Structure | Texturg  Consistende Boundary  Effervescencepecidh RMF
(cm) Features
1 C, ooze 0-4 5YR 4/4 MA L A'S VS W, no None
roots
2 Ab 4-17 | 5YR4/3] 1, F, SBK CL FR C, S VS M, ng f, 1, F, 5YR
roots 4/2, FED,
MAT
3 Bwb 17-38+| 5YR 4/3 | 2, M, SBK C FI VS M,no | f,1,D,N
roots 2/0, FMC,
MAT; f, 1,
F, 5YR 4/1,
FED, MAT
Table Soil profile
description
Wetland W4-3 Date 6/24/2(
Horizon | Depth Color Structure Texture  Consistence Boundary enkEffcence Special RMF
Features
1 C, ooze 0-10| 5YR4/4 MA SiL A'S SL W, no None
roots
2 Ab 10-36+| 5YR 4/4| 2, M, SBK C FI SL M, no c, 2, F, 5YR
4/2, FED; f,
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roots 1, D, N 2/0,
FMC, MAT
Table Soil profile
description
Wetland W4-4 Date 6/24/1(
Horizon | Depth| Color Structure | Texturegg  Consistenge Boundary  Effervescencepecid® RMF
(cm) Features
1 C, ooze 0-2 5YR 4/3 MA SiC A'S VS W, few None
roots
2 Ab 2-13 | 5YR4/4] 2, M, SBK SiC FR A,'S VS W, few c, 2, D, 5YR
roots 4/1, FED,
MAT
3 Cb 13-39+ 5YR 4/3 MA C VS M, no f,1,D, N
roots 2/0, FMC,
MAT
Table Soil profile
description
Wetland W4-5 Date 6/24/1(
Horizon | Depth| Color Structure | Texturegg  Consistenge Boundary  Effervescencepecis® RMF
(cm) Features
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1 C, ooze 0-8 5YR 4/4 MA SiC A'S SL W, few None
roots
2 Ab 8-14 | 5YR4/4| 1,F, SBK C FR A'S SL M, few None
roots
3 Abb 14-44+| 5YR 3/3 1, CO, C Fl VS M, no f,1,D, N
SBK roots 2/0, FMC,
MAT
Table Soil profile
description
Wetland W5-1 Date 5/31/1(
Horizon | Depth| Color Structure| Textureg  Consistenge  Boundary  Effervescence pecié RMF
(cm) Features
1 A 0-8 5YR 3/3| 1, F, SBK SiCL FR A'S NE W, many None
roots
2 Bw 8-25 | 5YR 4/4 2, M, SiC Fl D, S NE W, few | f, 1, F, 5YR
SBK roots 4/2, FED,
MAT
3 Bss 25-394 5YR 4/4 2, M, C Fl NE M, noroots,| c¢,1,D, N
ABK slickensides| 2/0, MNM,
MAT
Table Soil profile
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description
Wetland W5-3 Date| 5/31/1(
Horizon | Depth| Color Structure| Texturg  Consistenge  Boundary  Effervescence pecid RMF
(cm) Features
1 Al 0-3 5YR 3/3 1, CO, SiCL FI A'S NE W, many | f, 1, F, 5YR
SBK roots 4/2, FED,
MAT
2 A2 3-13 | 5YR4/3| 1, F, SBK CL FR C, S NE M, few| f, 1, F, 5YR
roots 4/1, FED,
MAT
3 Bw 13-27 | 5YR4/4 2,F, ABK CL FR D,S NE W, few| f,1,D,N
roots 2/0, MNM,
MAT,; f, 1,
F, 5YR 4/1,
FED, MAT
4 Bss 27-39| 5YR4/4 2, F, ABK SiCL FR NE M,no| f,1,D,N
roots, 2/0, MNM,
slickensides MAT
Table
Wetland W5-4 Date 5/31/1Q
Horizon | Depth| Color Structure| Texture  Consistenge Boundary  Effervescence pecié® RMF
(cm) Features
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1 Al 0-6 5YR 4/3| 2,M, GR SiCL VFR A'S NE W, many None
roots
2 A2 6-14 | 5YR4/3| 2,F, SBK SiCL VFR D, S NE M, common None
roots
3 Bw 14-22 | 5YR 4/4 2, CO, CL FR A'S NE W, fewroots f, 1, F, 5Y}
SBK 4/1, FED,
MAT
4 Bss 22- | BYR4/4 | 2, F, ABK C FI NE M, fewroots f, 1, F, 5Y
40+ 4/2, FED,
MAT
Table Soil profile
description
Wetland W5-5 Date 5/31/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepecis® RMF
(cm) Features
1 A 0-17 | 5YR4/3| 1, M, SBK CL FR C, S NE W, many None
roots
2 Bss 17-354 5YR4/4 1, F, ABK C FR NE M, few f, 1, F, 5YR
roots 4/1, FED,
MAT
Table Soil profile
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description
Wetland W6-2 Date 5/24/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Cu 0-23 | 5YR 4/4 MA FSL A'S NE M, f,1, F, N
common 2/0,
roots MNM,
MAT
2 Cb1 23-27| 5YR 3/3 MA SCL A'S NE M, few f,1,F, N
roots 2/0,
MNM,
MAT
3 Cb2 27-37+ 5YR 4/4 MA CL NE M, few| ¢, 2,F,
roots 5YR 5/1,
FED,
MAT,; f, 1,
F, N 2/0,
MNM,
MAT
Table Soil profile
description
Wetland W6-3 Date 5/24/1(
Horizon | Depth Color Structure Texturg Consistence Boundary r/efeence Special RMF
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(cm) Features
1 A 0-6 5YR 4/3 1, VF, SiCL VFR A'S NE W, many| None
SBK roots
2 Bw 6-25 | 5YR4/4] 1, M, SBK C FR A'S NE M, f, 1, F,
common | 5YR 4/2,
roots FED,
MAT
3 Bss 25-404 5YR4/4 2,F, ABK C FI NE M, few f, 2, D, 5B
roots 5/1, FED,
MAT; c, 2,
F, 5YR
4/2, F3M,
MAT
Table Soil profile
description
Wetland W6-6 Date 5/24/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 C, ooze 0-7 5YR 3/4 MA SiC C, S NE W,na c,1,D,N
roots 2/0,
MNM,
MAT
2 Bwb 7-40+ | 5YR4/4] 1,F, SBK CL FR NE M, no None
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roots

Table Sail profile
description
Wetland W6-7 Date 6/22/1(
Horizon Depth| Color Structure| Texturg  Consistende Boundary  Effervescencepecié RMF
(cm) Features
1 A 0-10 | 5YR4/3| 1,F, SBK SiCL VFR A'S NE W, few None
roots
2 Bwl 10-20| 5YR3/3 1,M,SBK CL FR A'S SL M, few None
roots
3 Bw2 20-40+| 5YR 4/4 | 2, M, SBK| SCL Fl VS M, no f, 2, F,
roots 5YR 4/6,
F3M,
MAT
Table Soil profile
description
Wetland W7-2 Date 7/19/1¢
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 C, ooze 0-19 7.5YR MA SiC A'S NE W, no None
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4/4 roots
2 Ab 19-28 75YR | 2, F, ABK SiC FR C, S NE M, no None
4/3 roots
3 Cb 28-40+| 7.5YR MA C NE M, no None
4/3 roots
Table Soil profile
description
Wetland W7-6 Date 7/19/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Ap 0-4 5YR 4/3| 1, F, SBK C Fl A'S NE M, None
common
roots
2 A 4-14 | 5YR4/3| 2, M, SBK C FR A'S NE Mist, None
common
roots
3 Bw 14-43+| 5YR4/3 2, M, PR C Fl NE M, fesy  None
roots
Table Soil profile This site is
description a recently
created
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island.
Wetland W7-8 Date 7/19/1¢
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 C1 0-3 5YR 4/3 MA C A'S NE D, no None
roots,
dried ooze
layer
2 Cc2 3-40+| 5YR4/3 MA C NE M,no| ¢, 2,D,
roots 5YR 4/1,
FED,
MAT
Table Soil profile
description
Wetland wW8-2 Date 6/10/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 Oi 3-0 7.5YR A'S NE W, com None
4/1 roots
2 Agl 0-4 7.5YR | 2, M, SBK SiL FR A'S NE M, few | f,1,D,
4/2 roots 2.5YR 4/8,
F3M,
MAT.; c,
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1,f, 7.5YR
4/3, F3M,
MAT

Ag2

4-9

7.5YR
4/2

2, M, ABK

FR

NE

M, few
roots

c, 2,D,
2.5YR 4/6,
F3M,
MAT; c, 2,
D, 2.5YR
4/8, F3M,
MAT

Ag3

9-17

7.5YR
4/2

2, M, SBK

FR

A S

NE

M, few
roots

c,2,P,25

YR 3/4,
F3M,
MAT

Bw

17-25

7.5YR
5/3

2, F, SBK

SL

VFR

A'S

NE

W, few
roots

c, 3,D,
7.5YR 5/1,
FED,
MAT; c, 2,
P, 2.5YR
4/6, F3M,
MAT; c, 1,
D, 5YR
5/8, F3M,
RPO

Bg

25-37+

7.5YR
4/1

2M, GR

CL

Fl

NE

M, few
roots

c,1,P,
2.5YR 3/4,
F3M,
MAT,; f, 1,
P, 2.5YR
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4/6, F3M,
MAT
Table Soil profile
description
Wetland W8-3 Date 6/11/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-7 10YR | 1, M, SBK SL FI C,S NE W, many None
4/2 roots
2 Bwl 7-20 10YR | 1, M, SBK LS FR G,S NE M, c, 2, F,
4/4 common | 10YR 4/1,
roots FED,
MAT; c, 2,
D, N 2/0,
MNM,
MAT; c, 2,
D, 5YR
5/8, F3M,
MAT; c, 2,
D, 25YR
3/4, F3M,
HPF
3 Bw2 20-39+| 10YR | 1, M, SBK S FR NE M, few | c, 2, F,
5/4 roots, 7.5YR 5/6,
medium F3M,
and coarse MAT,; c, 2,
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gravels | D, N 2/0,
and MNM,
cobbles HPF
Table Soil profile
description
Wetland W8-6 Date 6/11/1(
Horizon | Depth| Color Structure |  Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 Cg, ooze 0-8 7.5YR MA G, S NE W, no None
4/1 roots
2 Ab 8-35+ 7.5YR 2,VC, C FI NE M, no m, 3, D,
4/4 SBK roots 7.5YR 4/2,
FED,
MAT; m,
3,P,G2
4/5B,
FED,
MAT
Table Soil profile
description
Wetland W8-8 Date 6/11/1(
Horizon | Depth Color Structure Texture Consistence Boundary rJ/eHeence Special RMF
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(cm) Features
1 Cg, ooze 0-16 7.5YR MA C,S NE W, no gley
4/1 roots, HS
smell
2 Agb 16-21 | G24/58 1, F, SBK CL FR G, S NE M,noc, 2, P, 75
roots YR 4/6,
F3M,
MAT
3 Bwb 21-38+| 7.5YR 2, VC, C FI NE M, no m, 3, D,
4/4 SBK roots 7.5YR 4/2,
FED,
MAT ; m,
3,P,G2
4/5B FED,
MAT
Table Soil profile
description
Wetland N1-1 Date 717110
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 A 0-3 5YR | 1,F, SBK SiC VF A'S NE W, many None
4/3 roots
2 Bwl 3-20 5YR 2, M, SBK SiCL VF C S VS M, few None
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4/3 roots
3 Bw2 20-40+| 5YR 2, CO, C FI SL M, few c, 2, F,
4/4 SBK roots 5YR 4/4,
F3M,
MAT
Table Soil profile Well;
description +35.5
Wetland N1-3 Date 5/25/1(
Horizon | Depth| Color Structure | Texturel  Consistenge Boundary Effervescencepeci RMF
(cm) Features
1 A 0-4 5YR 3/3| 1, F, SBK SiC VFR A'S NE W, many None
roots,
20% fibric
debris
2 1Bw 4-29 | 5YR4/4] 1,F, SBK SiC VFR G, S NE W, None
common
roots
3 2Bw 29-42+| 5YR 3/3 2,CO, SL FR SL W,no | f,1,D,N
SBK roots 2/0,
MNM,
MAT
Table Soil profile
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description
Wetland N1-6 Date 7/7/10
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 A 0-4 5YR 1, M, GR SiC VF A'S NE W, None
3/3 common
roots
2 Bwl 4-12 5YR | 1, F, SBK SiCL FR C,S NE W, few None
4/3 roots
3 Bw?2 12-40+| 5YR 1, CO, C FI NE M, few f, 1, F,
4/4 SBK roots 5YR 4/6,
F3M,
MAT; f, 1,
F, 5YR
4/2, FED,
MAT
Table Soil profile
description
Wetland N1-7 Date 7/7/10
Horizon Depth | Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 A 0-10 5YR | 1,F, SBK SiCL FR A'S NE W, None
4/4 common
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roots
2 Bwl 10-20 5YR | 2, M, SBK SiC FR A'S NE M, few None
4/4 roots
3 Bg 20-40+| 5YR | 2, M, SBK C FI NE M, few None
4/2 roots
Table Soil profile
description
Wetland N2-2 Date 7/6/10
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 C, ooze 0-5 5YR MA C A'S VS W, None
4/4 common
roots
2 Ab 5-10 5YR 1, F,GR C VF A'S VS W, None
4/4 common
roots
3 Bwlb 10-20 5YR | 2, M, ABK C FR A'S SL M, few None
4/4 roots
4 Bw2b 20-32 5YR | 1, M, SBK SC FR A'S SL M, few None
4/4 roots
5 Bw3b 32-40+| 5YR | 1, M, SBK C FR SL M, few None
4/4 roots
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Table Soil profile
description
Wetland N2-3 Date 7/6/10
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecieb RMF
(cm) Features
1 A 0-4 5YR 2,F,GR C VF A'S SL W, None
4/3 common
roots
2 Bwl 4-8 5YR | 2, M, SBK C FI A'S SL W, None
4/4 common
roots
3 Bw2 8-45+ 5YR 1, CO, C FR SL M, few None
4/4 SBK roots
Table Soil profile
description
Wetland N2-4 Date 716/10
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescenc&pecial RMF
(cm) Features
1 A 0-5 5YR | 1, M, SBK C FR A'S SL W, None
4/3 common
roots
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2 Bwl 5-27 5YR 1, CO, C FR A'S SL W, few None
4/4 SBK roots
3 Bw2 27-40+| 5YR 2, CO, C FI SC M, few None
4/4 SBK roots
Table Soil profile
description
Wetland N2-6 Date 716/10
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 A 0-8 5YR | 1, M, SBK C FR A'S SL W, None
4/4 common
roots
2 Bw 8-42+ 5YR 1, CO, C FR VS M, few None
4/4 SBK roots
Table Soil profile
description
Wetland N3-4 Date 5/18/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-7 5Yr4/3| 1,F, SBK L VFR A’ S NE W, man None
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roots
2 Bwl 7-19 | 5YR4/4) 2,F, SBK SiCL Fl A'S VS W, None
common
roots
3 Bw2 19-33 | 5YR4/4 1, M, SBK LS FR C, S NE W, few ¢, 1,F,
roots 5YR 4/2,
FED,
MAT
4 Bw3 33-38+| 5YR4/4 2, M, SBK SiCL FI VS W, few c, 2, F,
roots 5YR 4/2,
FED,
MAT,; f, 1,
D, N 2/0,
MNM,
MAT
Table Soil profile
description
Wetland N3-5 Date 5/18/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 A 0-20 | 5YR 4/4 2,CO, L FR C, S NE W, many| f, 1, F,
SBK roots 5YR 4/2,
FED,
MAT
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2 Bwl 20-30 | 5YR4/4 2, M, SBK LS VFR C, S NE W,nqg f,2,D,N
roots 2/0,
MNM,
MAT
3 Bw2 30-35+| 5YR4/4 1,F, SBK CL VFR NE W, no f,2,D,
roots 5YR 3/1,
F3M,
MAT,; f, 1,
F, 5YR
4/2, FED,
MAT
Table Soil profile
description
Wetland N3-7 Date 5/18/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 A 0-15 | 5YR4/4| 2,F, SBK C Fl A'S NE W, few f, 1, F,
roots 5YR 4/2,
FED,
MAT
2 Bwl 15-28 | 5YR 4/4 1, CO, SL FR A'S NE W, no f,1, F,
SBK roots 5YR 4/2,
FED,
MAT
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3 Bw2 28-40+| 5YR4/4 2, M, SBK SiCL FI NE W,no| ¢ 1,D,
roots 5YR 3/1,
F3M,
MAT
Table Soil profile
description
Wetland N3-8 Date 5/18/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 A 0-9 5YR 4/4| 1, F, SBK SiCL FR A'S SL W, many None
roots
2 Bwl 9-22 | 5YR4/4 2, CO, SiCL FR A'S VS W, None
SBK common
roots
3 Bw2 22-28 | 5YR4/3 1, M, SBK SL VFR A'S NE W, few c,1,F,
roots 5YR 4/2,
FED,
MAT
4 Bw3 28-40+| 5YR4/4 1,F, SBK LS VFR SL W,ng f, 1,F,
roots 5YR 4/2,
FED,
MAT
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Table Soil profile
description
Wetland N4-4 Date 7/15/1(
Horizon | Depth| Color Structure | Texture Consisteng Boundary Effervescencepeci RMF
(cm) Features
1 A 0-9 5YR 4/3| 1, F, SBK SiC VFR A'S NE W, many None
roots
2 Bw 9-40+ | 5YR4/4) 2, M, SBK C FR NE M, None
common
roots
Table Soil profile
description
Wetland N4-5 Date 7/15/1(
Horizon | Depth| Color Structure |  Texture Consistende Boundary Effervescenc&pecial RMF
(cm) Features
1 Oi 3-0 N 2/0 C,S NE W, many None
roots,
fibric OM
2 A 0-21 | 5YR4/4| 2, M, SBK C FR D, S NE M, few  None
roots
3 Bw 21-40+| 5YR4/3 1, M, SBK C FI NE M,no| f, 2 F,
roots 5YR 4/1,
FED,
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MAT,; f, 1,
D,25YR
4/6, F3M,
MAT
Table Soil profile
description
Wetland N4-6 Date 7/15/1(
Horizon | Depth| Color Structure | Texture Consisteng Effervescencepecidh RMF
(cm) Features
1 A 0-5 5YR 4/3| 2,F, SBK SiC VFR NE W, few None
roots
2 Bwl 5-27 | 5YR4/4) 2, M, SBK C FR NE W, few None
roots
3 Bw2 27-40+| 5YR4/2 2, M, SBK C FR NE W, few None
roots
Table Soil profile
description
Wetland N4-7 Date 7/15/1(
Horizon | Depth| Color Structure | Texture Consistende Effervescencepeci RMF
(cm) Features

136



1 A 0-3 5YR 4/3| 1,F, SBK SiC VF A'S NE W, None
common
roots
2 Bwl 3-20 | 5YR4/4] 1, M, SBK C FI A'S NE M, few  None
roots
3 Bw2 20-40 | 5YR4/3 1, M, SBK C FI NE M,no| f,1,F,
roots 5YR 4/4,
F3M,
MAT; f, 2,
F, 5YR
4/1, FED,
MAT
Table Soil profile
description
Wetland N5-1 Date 8/4/09
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
1 Oi 1-0 A'S NE None
2 A 0-4 5YR 2,F,GR SiL C, S SL f,3,D, N
3/3 2/0, MNM,
MAT
3 Bwl 4-10 7.5Yr | 1, M, SBK SiL C, S SL f,3,D, N
4/4 2/0, MNM,
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MAT
Bw2 10-14 5YR | 1, M, SBK SiC C,S NE f,3,D,N
4/4 2/0, MNM,
MAT
BC 14-25 5YR | 1, M, SBK SiCL A,S NE f,3,D, N
4/6 2/0, MNM,
MAT
C1 25-29 5YR MA SiCL A 'S NE f,3,D,N
4/4 2/0, MNM,
MAT
C2 29-30 2.5YR MA SiCL A, S NE c,3,D,N
4/4 4/0, MNM,
MAT
C3 30-33 5YR MA SiCL A, S NE c, 3, D,
4/3 N4/0,
MNM,
MAT
2C4 33-36+| 10YR MA FSL NE c, 3, D,
6/6 7.5YR 5/8
F3M,
MAT; c, 3,
D, N 4/0,
MNM,
MAT
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Table Soil profile Flooded recently; Silt lines on cedar 210cm above
description ground at N5-2
Wetland N5-2 Date 6/22/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-6 5YR 4/4| 2, F, SBK L VFR C, S NE M, None
common
roots
2 Bwl 6-16 75YR | 2,M,PR SL FR A'S NE M, few| c,1,F,
4/4 roots 5YR 4/2,
FED,
MAT
3 Bw2 16-25| 5YR 4/3 2, CO, SiCL FI C, S NE M, few None
SBK roots
4 Bw3 25-35+| 5YR4/4 1, M, SBK C Fl NE M, few f, 1, F,
roots 5YR 4/2,
FED,
MAT
Table Soil profile
description
Wetland N5-4 Date 8/4/09
Horizon | Depth| Color Structure Texture Consistence Boundary Effervescence pecié® RMF
(cm) Features
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1 A 0-6 5YR 2,F,GR SiCL A'S NE None
3/2
2 Bwl 6-14 7.5YR| 1, M, SBK | VFSL A'S SL f, 1, D,
4/6 7.5YR 5/8,
F3M,
MAT; f, 1,
D, N 2/0,
MNM,
MAT
3 Bw2 14-19 | 7.5YR| 1, M, SBK L A'S SL f, 1, D,
4/6 7.5YR 5/8,
F3M,
MAT; f, 1,
D, N 2/0,
MNM,
MAT
4 2Bw 19-38+| 5YR | 2,CO, PR C NE Pressure ¢, 2, D, N
4/4 faces 2/0, MNM,
MAT
Table Soil profile
description
Wetland N5-5 Date 6/22/1(
Horizon | Depth| Color Structure| Texture  Consistenge Boundary  Effervescence pecig RMF
(cm) Features
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1 A 0-9 5YR 4/4| 1, F, SBK SiL FR C, S NE W, commpn c, 2, F,
roots 7.5YR 4/1,
FED,
MAT
2 Bw 9-17 75YR | 2,M,PR L FI A'S NE W,few |c,1,F 7.5
4/4 roots YR 4/1,
FED,
MAT
3 Bss 17-424 5YR 4/4 2, CO, C VFI NE M, few None
ABK roots,
slickensides
Table Soil profile
description
Wetland N6-3 Date 9/9/09
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescence pecied RMF
(cm) Features
1 Al 0-5 5YR | 1, F, SBK L A'S M None
4/4
2 A2 5-12 5YR | 2, M, SBK SiL A'S M None
4/3
3 Bwl 12-33 5YR 2, CO, CL A'S M c,2,D,N
4/4 SBK 2/0, MNM,
MAT
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4 Bw2 33-36+| 5YR 2, CO, SiCL M f,1, F, N
4/3 SBK 2/0, MNM,
MAT
Table Soil profile
description
Wetland N6-4 Date 5/11/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-20 | 5YR4/4| 1,F, SBK L VFR A'S W, few  None
roots
2 Bw 20-40+| 5YR 4/3 2,CO, CL FI M, no None
SBK roots
Table Soil profile
description
Wetland N6-6 Date 5/11/1(
Horizon | Depth| Color Structure | Texture Consistence Boundary EffervescencS&pecial RMF
(cm) Features
1 A 0-19 | 5YR4/4| 1, M, SBK L VFR A'S W, many None
roots
2 Bw 19-40+| 5Yr4/3 2, CO, CL FI M, few|  None
roots,
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SBK black OM
in root
channels
Table Soil profile
description
Wetland N6-8 Date 5/11/1(
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-14 | 5YR4/4| 1,F, SBK L VFR A'S W, many None
roots
2 Bw 14-35+| 5YR 4/4 2, M, SBK CL FR M, few|  None
roots
Table Soil profile
description
Wetland N8-2 Date 8/12/1¢
Horizon | Depth| Color Structure | Texture Consistence Boundary Effervescencepecidh RMF
(cm) Features
1 C, ooze 0-2 5YR 3/2 MA Si C, S NE w None
2 Alb 2-9 5YR 3/2| 1, M, SBK SiCL G, S NE w m, 3, D
5YR 5/8,
F3M,
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MAT
3 A2b 9-24 | 5YR3/2] 1, M, SBK SiC G,S NE M m, 3, D
5YR 5/8,
F3M,
MAT
4 Bgb 24-37+ 5YR4/1 1, M, SBK SiC NE M m, 3, P
5YR 5/8,
F3M,
MAT
Table Soil profile
description
Wetland N8-3 Date 8/12/0¢
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 Cg, ooze 0-9 7.5YR MA SiL C, S NE w None
4/2
2 Aglb 9-16 7.5YR | 2, F, SBK SiL C, S NE w c, 3, F,
4/2 5YR 5/6,
F3M,
MAT
3 Ag2b 16-38+| 7.5YR| 1,F, SBK SiCL G,S NE M m, 3, D,
4/2 5YR 5/6,
F3M,
MAT, c, 3,
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D, 7.5YR

5/1, FED,
MAT
Table Soil profile
description
Wetland N8-6 Date 8/12/0¢
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 A 0-15 | 7/5yr 4/3 MA SiL A,'S NE w c, 3, F,
7.5YR 5/6,
F3M,
MAT
2 Bgl 15-26| 7.5yr4/2 1,F, SBK SiCL A'S NE M m, 3, R
7.5YR 5/8,
F3M,
MAT
3 Bg2 26-35+ 7/5yr4/1 1, M, SBK SiL NE M c, 3, D,
7.5YR 5/6,
F3M,
MAT
Table Soil profile
description
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Wetland N8-8 Date 8/12/0¢
Horizon | Depth| Color Structure | Texture Consistende Boundary Effervescencepeci RMF
(cm) Features
1 Oi 3-0 A'S NE D None
2 A 0-5 5YR 4/4| 1,F, SBK SiCL A'S NE M c, 3, F,
7.5YR 5/6,
F3M,
MAT
3 Bw 5-36+ | 5YR3/3| 1,F, SBK CL NE M c, 3, D,
7.5YR 5/6,
F3M,
MAT
Key
NASIS;

Water State Class: D = dry, M = moist, and W = wet, satiated or saturate
For roots, did not use NASIS, used Conv., which is few = 1, common = 2, and many = 3.
RMF guantity use Conv., which is few = f, common = ¢, and many = m.
RMF size is Fine = 1, Medium = 2, Coarse = 3
RMF contrast is Faint, = F, Distinct = D, and Prominent = P
RMF iron depletions = FED (NASIS)
RMF Fe+3 iron concentrations = F3M (NASIS)
RMF manganese concentrations = MNM (NASIS)
RMF iron-manganese concretions = FMC (NASIS)
RMF locations; in matrix = MAT (NASIS); on faces of peds = APF (NAS#&)ng root channels = RPO; on horizontal faces of peds = HPF
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Table of total nitrogen levels (TN; %), total carbon levels (¥}, and the TC converted to organic matter (OM; %) for 5 cm and 20 cmesampl

Treat WL TN (5 cm) TN (20 cm) TC (5 cm) TC (20 cm) TC (mean t@@DM(5 cm) | %OM(20 cm)
Nali 1 0.33 0.1y 4.19 1.69 2.94 722 2
Nai 1 0.5( 0.18 6.71 1.24 3.98 11)58 2
Nali 1 0.47 0.1y 5.51 1.68 3.60 9,50 2
Nali 1 0.44 0.18 5.13 1.36 3.25 8,85 2
Nali 2 0.2( 0.08 2.20 0.74 1.47 3)79 1
Nai 2 0.1§ 0.18 1.97 0.99 1.74 3439 1
Nali 2 0.17 0.1y 1.57 1.31 1.44 271 2
Nai 2 0.17 0.20 1.89 2.26 1.84 327 3
Nai 3 0.16 0.11 1.93 0.94 1.44 3,33 1
Nali 3 0.15 0.09 1.599 0.81 1.20 2/74 1
Nai 3 0.17 0.09 1.68 0.96 1.82 2190 1
Nali 3 0.13 0.12 1.47 1.13 1.30 2)54 1
Nai 4 0.31 0.18 3.64 1.13 2.39 6,28 1
Nai 4 0.33 0.1y 3.83 1.82 2.83 6,61 3
Nali 4 0.31 0.12 3.57 1.25 2.41 6,15 2
Nai 4 0.28 0.1b 3.05 1.74 2.39 5)26 2
Nali 5 0.15 0.19 1.52 2.26 1.89 2163 3
Nali 5 0.21 0.1y 2.32 1.79 2.06 4,01 3
Nali 5 0.19 0.18 2.08 1.62 1.85 3,58 2
Nai 5 0.19 0.22 2.03 2.29 2.16 3,50 3
Nai 6 0.22 0.18 2.46 1.12 1.9 4,24 1
Nali 6 0.14 0.19 1.18 2.33 1.76 2/04 4
Nai 6 0.2( 0.1y 2.11 1.84 1.97 3)63 3
Nali 6 0.19 0.24 1.88 2.66 2.27 324 4
Nai 7 0.39 0.14 5.43 1.20 3.81 9.35 2
Nai 7 0.33 0.18 3.65 0.86 2.26 6,29 1
Nali 7 0.46 0.16 5.30 1.26 3.28 914 2
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Na 7 0.44 0.15 4.85 1.44 3. 8. 2|

Na g 0.27 0.18 3.02 1.86 2. 5. 3,

Na 8 0.41 0.21 5.39 2.58 3. 9. 4

Na 8 0.16 0.14 1.56 1.28 1. 2. 2|

Na g 0.14 0.13 1.41 1.26 1. 2. 2,
WRH 1 0.14 0.18 1.43 1.67 1. 2. 2|
WRH 1 0.13 0.21 1.16 2.04 1. 2. 3,
WRH 1 0.1F 0.10 1.41 0.83 1. 2. 1
WRH 1 0.1F 0.13 1.39 1.14 1. 2. 1
WRH 2 0.18 0.12 2.20 1.00 1. 3. 1
WRH 2 0.1F 0.19 1.54 2.20 1. 2. 3,
WRH 2 0.16 0.11 1.61 0.94 1. 2. 1
WRH 2 0.14 0.08 1.32 0.75 1. 2. 1
WRH 3 0.17 0.09 1.57 0.86 1. 2. 1
WRH : 0.13 0.15 1.1p 1.36 1. 1) 2|
WRH 3 0.09 0.1 0.93 0.98 0. 1) 1
WRH : 0.1¢ 0.11 1.16 0.96 1. 2. 1
WRH 4 0.12 0.13 1.39 1.11 1. 2. 1
WRH 4 0.12 0.12 1.37 0.98 1. 2. 1
WRH 4 0.32 0.10 3.97 0.82 2. 6. 1]
WRH 4 0.3¢ 0.14 4.80 1.12 2. 8. 1
WRH : 0.27 0.13 2.82 1.15 1. 4. 1
WRH : 0.29 0.14 3.31 1.21 2. 5. 2|
WRH : 0.25 0.16 2.65 1.47 2. 4 2,
WRH : 0.16 0.11 1.56 0.77 1. 2. 1]
WRH ¢ 0.13 0.15 1.17 1.37 1. 2. 2|
WRH ; 0.13 0.09 1.43 0.77 1. 2. 1
WRH ¢ 0.1¢ 0.18 2.00 1.83 1. 3. 3.
WRH ; 0.21 0.21 2.23 2.04 2. 3. 3,
WRH 7 0.21 0.18 1.97 1.70 1. 3. 2|
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WRH 7 0.2(¢ 0.21 2.49 2.05 2.p7 429 3
WRH 7 0.16 0.13 1.89 1.13 1.51 3126 1
WRH 7 0.23 0.13 2.58 1.21 1.90 4145 2
WRH g 0.21 0.10 2.49 0.90 1.69 429 1
WRH g 0.16 0.22 1.46 2.33 1.89 2/51 4
WRH g 0.24 0.08 2.23 0.72 1.48 385 1
WRH g 0.23 0.13 2.29 1.44 1.86 3/94 2
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Table of nutrient values for each site in each wetland.

Top
Top N SO4 Mg Zn Cu
Treat WL pH ppm Pppm| Kppm ppm | Cappm ppm | Feppm ppm | Bppm| ppm
Nat 1 7.80 0.50| 15.50| 159.50| 21.50| 3127.50| 976.00| 59.09 4.33 1.47 2.17
Nat 1 6.30 0.50 8.00| 210.00f 13.50| 2751.50| 1144.00[ 318.19 2.28 1.25 2.14
Nat 1 5.80 0.50| 13.50| 271.00f 75.50| 3010.50] 973.50| 301.22 3.02 0.97 2.43
Nat 1 5.50 0.50| 16.00f 177.00f 31.00| 2668.00] 909.00| 369.79 4.65 1.28 2.66
Nat 2 7.90 1.00| 17.50| 207.00] 17.50( 4406.00] 889.00[ 67.83 1.28 1.04 1.84
Nat 2 8.00 0.50| 19.50| 241.00f 27.00| 4520.50] 872.50| 54.98 1.39 0.87 1.82
Nat 2 8.20 6.00|] 17.50( 205.00] 28.50| 4206.50| 838.00| 39.67 1.17 0.77 1.65
Nat 2 8.00 1.50| 19.00( 191.50| 29.50( 3021.00] 736.50| 67.12 1.76 1.01 2.05
Nat 3 6.90 0.50| 17.00f 138.00f 10.00| 1509.50] 452.50| 134.66 1.78 0.58 1.57
Nat 3 8.00 1.00| 20.00| 149.00] 16.50[ 2555.00] 575.50( 78.42 1.25 0.85 1.49
Nat 3 8.10 0.50| 20.50| 194.00f 28.50| 3814.50| 796.50| 62.38 1.40 1.06 1.67
Nat 3 8.10 1.00| 19.00| 150.50| 83.50( 4398.50] 736.50[ 54.71 1.43 1.07 1.52
Nat 4 6.50| 31.00f 35.00| 229.50( 27.00| 2851.00] 881.50| 218.60 9.54 1.06 3.03
Nat 4 6.50| 12.00f 71.00| 256.50[ 71.00| 2653.00] 964.50| 143.14 5.49 1.43 241
Nat 4 6.40| 11.50( 56.00| 270.00[ 37.50| 2782.50| 1065.00] 140.09 8.19 1.14 2.58
Nat 4 6.60| 16.00f 81.50| 291.00f 28.50| 2835.50| 991.00| 171.02 8.70 1.36 2.59
Nat 5 8.50| 12.00f 16.00| 161.50( 13.50| 3746.50| 547.50| 47.15 1.66 1.58 1.74
Nat 5 8.20( 22.00f 13.50| 123.00] 11.50| 1770.00] 434.50( 25.71 1.04 0.67 1.27
Nat 5 8.30| 22.00 9.50( 107.50| 11.00( 2182.00] 425.00|] 24.08 0.87 0.79 1.48
Nat 5 8.00|] 15.50( 11.50| 169.50( 11.50| 2145.00] 576.50| 29.66 1.13 0.87 1.79
Nat 6 7.50| 30.00f 12.00] 179.50( 13.00| 2608.00] 743.50| 64.69 2.21 1.71 2.49
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Nat 6 7.80[ 24.50| 28.00| 187.50| 16.00| 3393.50[ 803.50| 53.39 2.01 1.84 2.31
Nat 6 6.00| 18.50( 15.00| 213.00f 25.00| 2608.00] 767.00| 169.68 3.30 1.11 3.50
Nat 6 6.90| 21.00f 19.50| 220.50( 21.50| 2915.00] 848.50| 96.07 2.93 1.20 3.14
Nat 7 5.00] 27.00 4.50| 206.50| 81.50[ 2350.00] 550.00 386.91 4.98 0.74 3.75
Nat 7 5.00 1.00 4.50| 244.00] 71.00{ 1826.00] 448.50 352.92 3.32 0.61 2.72
Nat 7 5.10] 16.50 7.00| 236.00] 97.50( 2577.00] 655.50( 382.80 3.53 0.65 3.41
Nat 7 5.70 1.00| 12.50| 190.00] 45.50( 2670.00] 734.50 329.50 3.20 0.77 4.08
Nat 8 4.90 2.00 8.00[ 229.00f 37.50( 1975.00] 464.00] 360.50 6.51 0.51 3.58
Nat 8 5.00 9.50( 12.00| 185.00] 27.00| 1856.50] 500.50 340.26 6.54 0.40 4.24
Nat 8 4.90 6.00( 13.00| 128.50] 28.50| 1517.00] 344.50( 380.79 7.14 0.45 3.99
Nat 8 5.30( 13.50] 11.00] 145.50] 21.00| 1594.50[ 399.50| 282.99 3.86 0.47 3.03
WRP 1 7.10( 21.00 9.50( 77.00 4.50| 780.50[ 208.50] 17.25 0.91 0.27 0.41
WRP 1 7.50 3.00 6.00( 163.50 9.50| 2503.50[ 980.00| 24.47 0.23 1.38 1.25
WRP 1 7.60| 31.00( 34.00| 120.50 8.00| 1714.00] 391.00] 35.37 1.54 0.70 0.90
WRP 1 7.20| 13.00( 29.50| 102.50 5.00] 1252.00] 350.00] 35.03 1.21 0.45 0.79
WRP 2 7.90 1.50| 24.00] 245.50] 31.50( 3472.50] 959.00f 54.13 1.85 1.21 2.32
WRP 2 8.40 0.50| 14.50f 76.50| 10.50| 1889.00] 319.00|] 43.96 0.70 0.64 0.75
WRP 2 7.70 0.50| 31.50f 150.50| 18.50] 2069.00] 454.00] 86.97 3.12 1.06 1.34
WRP 2 7.90 1.00| 33.00] 183.00] 27.50{ 2940.00] 614.50( 72.90 2.40 1.00 1.66
WRP 3 8.00( 28.00|] 17.50| 191.00] 21.50| 3660.00[ 795.50| 48.36 3.62 1.18 1.82
WRP 3 8.30 6.00( 14.00] 102.00] 25.50| 3492.00] 584.00[ 37.60 1.22 0.73 0.91
WRP 3 7.90( 12.50| 19.50| 213.50] 39.50| 3409.50[ 942.50| 39.48 7.35 1.31 2.30
WRP 3 7.60 1.50( 10.00] 159.00] 13.00] 2391.50] 749.50| 35.04 2.43 1.07 1.74
WRP 4 7.90( 15.50 6.50( 187.00 6.50( 2607.00] 702.50| 34.71 0.57 1.50 1.01
WRP 4 8.40 2.00 3.00{ 176.00 5.00| 2833.50( 1194.00] 31.36 0.33 2.28 1.32
WRP 4 8.30 1.00 5.00| 145.00f 11.50( 2434.00] 864.00( 34.13 0.41 2.11 1.33
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WRP 4 8.10 0.50 6.50( 163.50 5.00| 2514.50[ 659.50| 42.99 0.58 1.50 1.55
WRP 5 6.30| 12.00f 27.50| 347.50[ 37.00| 2934.50| 969.00| 189.87 3.49 1.37 2.92
WRP 5 6.60| 25.00f 24.50| 339.50( 12.50| 3305.00] 1045.00] 97.72 3.92 0.98 2.94
WRP 5 6.50| 24.50( 20.00| 302.50( 12.50| 3029.00] 976.00] 96.84 3.59 0.98 2.84
WRP 5 6.10| 24.00f 23.00] 284.50[ 34.00| 2862.50] 945.00| 194.95 3.28 1.17 3.35
WRP 6 7.50 6.00 4.50| 95.50| 24.00[ 1183.00] 366.00[ 27.01 0.35 0.81 1.17
WRP 6 7.80] 10.50( 15.00| 209.50( 19.50| 2734.00] 801.00] 45.04 1.25 2.30 1.94
WRP 6 7.80 2.00 5.50[ 132.50f 38.50( 1545.00] 596.50| 22.64 0.34 1.31 1.44
WRP 6 7.00 3.00( 22.50| 282.50] 16.00| 2475.00] 877.00[ 71.41 1.76 1.92 2.00
WRP 7 6.50 0.50| 19.00( 285.00f 70.50( 2671.50] 889.50| 147.25 2.12 0.96 2.40
WRP 7 6.30 0.50 9.00[ 229.50{ 35.00{ 2382.00] 834.00] 150.96 1.28 0.97 2.56
WRP 7 6.20( 17.00] 18.00| 248.50| 15.50| 2716.50| 878.50| 141.74 2.82 0.94 2.68
WRP 7 6.80 2.00 5.50( 238.50{ 21.00{ 3321.00| 1116.50] 62.70 1.30 1.18 2.02
WRP 8 6.20 5.00] 20.50( 133.00] 26.00| 2560.50| 752.00| 107.88| 16.99 1.12 2.59
WRP 8 6.60 7.50 9.50| 49.50f 16.50| 1221.50] 283.00f 45.19 9.21 0.36 1.50
WRP 8 6.50 0.50 7.00| 216.00| 42.00( 2886.00] 1012.50[ 116.77 3.07 0.84 2.65
WRP 8 6.30 0.50 7.50| 230.00f 87.50( 3072.50] 1047.00[ 125.32 2.63 0.72 2.75
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Table of salinity management test results.

Treat WL pH EC Na K Ca Mg B TSS PAR | SAR | EPP | ESP
Nat 1 7.20| 1393.00] 158.33| 8.33] 37.67| 20.00{0.25| 919.38] 0.16] 5.57| 5.00 6.40
Nat 1 6.70| 1338.00] 125.67| 10.33]| 42.67| 23.67/0.45| 883.08] 0.19| 3.83| 5.27 4.13
Nat 1 5.70] 1318.00] 79.00| 16.67| 64.67| 30.00{0.45| 869.88] 0.25| 2.00| 5.83 1.67
Nat 1 5.67| 1128.00f 64.00| 13.33| 45.67| 21.00|0.65| 744.48| 0.24| 1.93| 5.77 1.57
Nat 2 7.77| 1549.00f 90.67| 16.33| 79.67| 29.00| 0.10| 1022.34] 0.23| 2.23| 5.70 1.97
Nat 2 7.87| 1583.00] 95.00| 18.33] 80.67| 30.00|0.10| 1044.78] 0.26| 2.33| 5.93 2.07
Nat 2 7.93| 1550.00] 124.00| 15.00| 65.33] 26.33] 0.15]| 1023.00] 0.23| 3.30] 5.70 3.43
Nat 2 7.77| 2179.00] 196.67| 21.00| 88.00] 34.00| 0.15] 1438.14] 0.28| 4.53| 6.17 5.07
Nat 3 /7.17| 1167.00] 107.33| 13.00f 40.00] 17.67|0.20] 770.22| 0.26| 3.57| 5.97 3.80
Nat 3 7.93| 1645.00] 127.67| 16.33| 72.33| 25.33| 0.15] 1085.70] 0.25| 3.27| 5.87 3.47
Nat 3 7.93| 1727.00] 135.67| 15.33] 75.00] 28.33| 0.10] 1139.82| 0.22| 3.37| 5.63 3.57
Nat 3 8.00| 2974.00] 247.33| 18.00| 134.67| 49.00| 0.15] 1962.84 0.20| 4.70| 5.43 5.33
Nat 4 6.50| 1508.00] 125.33| 13.33] 56.33] 26.33|0.30] 995.28] 0.22| 3.67| 5.53 4.00
Nat 4 6.63| 1927.00] 169.67| 14.67| 64.33| 31.67/0.40| 1271.82] 0.22| 4.50| 5.60 5.00
Nat 4 6.47| 1496.00 133.00| 15.67| 44.00| 22.67|0.35| 987.36] 0.29| 4.13]| 6.23 4.63
Nat 4 6.43| 1158.00] 105.67| 17.00] 43.67| 21.00{0.40| 764.28] 0.32| 3.33| 6.50 3.50
Nat 5 8.23| 2726.00] 499.67| 5.67| 30.33] 7.67|[0.20] 1799.16] 0.14| 21.20] 4.83 22.90
Nat 5 8.03| 2161.00] 331.00| 15.00] 45.33| 14.00|0.10| 1426.26| 0.29| 10.80| 6.23 12.63
Nat 5 8.10| 2575.00] 319.67| 12.00| 71.33| 20.00|{ 0.10| 1699.50; 0.20| 8.17| 5.37 9.57
Nat 5 7.77| 1683.00] 179.33| 17.67| 55.00, 20.00| 0.10| 1110.78] 0.31] 5.23| 6.40 5.97
Nat 6 7.30| 7963.00] 1203.67| 13.33| 109.67| 47.67| 0.20| 5255.58] 0.16| 24.30f 5.00| 25.53
Nat 6 7.70] 25920.00| 3873.33| 24.33| 382.67| 145.33| 0.20| 17107.20, 0.16| 42.87| 4.97 38.03
Nat 6 6.13| 5997.00] 786.33| 14.33| 108.00] 45.67|0.30| 3958.02| 0.17| 15.93| 5.13 18.07
Nat 6 6.73| 7124.00] 998.67| 15.67| 111.33| 45.67|0.20| 4701.84] 0.19| 20.73| 5.33 22.50
Nat 7 5.25| 1896.00] 93.00| 24.50| 88.50| 30.50|0.30| 1251.36] 0.35| 2.20] 6.70 1.95
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Nat 7 5.15| 1212.00f 55.50| 28.00] 51.50| 18.50{0.30| 799.92] 0.50| 1.70| 8.15 1.20

Nat 7 5.35| 1797.00] 105.00| 23.50| 77.00| 28.50|0.30| 1186.02] 0.38| 2.70] 7.00 2.60

Nat 7 5.60| 1551.00] 103.50| 19.50| 63.50| 25.50| 0.30| 1023.66] 0.32| 2.80] 6.50 2.75

Nat 8 490| 901.00, 34.67| 21.67| 41.67| 12.00|0.20] 594.66| 0.45| 1.27| 7.67 0.63

Nat 8 5.00/ 621.60] 28.67| 11.33] 25.00f 8.67|0.15| 410.26] 0.30| 1.27| 6.27 0.63

Nat 8 5.03] 651.40[ 36.00| 11.33| 26.33] 7.33|/0.20f 429.92] 0.30| 1.60] 6.30 1.07

Nat 8 5.33| 797.00] 96.67| 11.33| 19.00f 6.67|0.20f 526.02] 0.34| 4.93] 6.70 5.60
WRP 1 7.37| 856.00] 18.67| 25.67| 52.00] 20.00{0.20| 564.96] 0.46| 0.57| 7.70 0.40
WRP 1 7.53| 800.00] 76.33] 4.67| 28.00] 14.00{0.25| 528.00f 0.11| 3.00, 4.50 3.00
WRP 1 7.50| 1065.00 15.67| 23.00| 73.00| 22.67|0.15] 702.90] 0.36| 0.40| 6.90| #DIV/0!
WRP 1 7.30] 601.30] 12.33| 18.67| 32.67| 13.33]0.10] 396.86] 0.41| 0.47| 7.33|#DIV/0!
WRP 2 7.73| 1614.00f 66.33| 16.67| 94.00] 36.00| 0.10| 1065.24| 0.22| 1.47| 5.60 0.90
WRP 2 8.23| 937.00] 59.33| 14.67| 46.00| 14.33|0.10f 618.42] 0.29| 1.93| 6.13 1.57
WRP 2 7.57| 1593.00] 65.67| 27.33] 105.67| 36.33| 0.20| 1051.38 0.35| 1.40| 6.80 0.80
WRP 2 7.80| 1515.00] 62.67| 20.67| 100.67| 33.67|0.10] 999.90| 0.27| 1.40| 6.07 0.77
WRP 3 7.80| 2539.00] 168.67| 15.67| 125.33] 47.67|0.15| 1675.74] 0.18]| 3.23| 5.27 3.37
WRP 3 8.27| 1574.00] 125.00| 17.33| 67.67| 31.00/0.10| 1038.84) 0.26| 3.20| 5.93 3.30
WRP 3 7.57| 2306.00] 176.00| 15.33| 111.33] 44.33]| 0.15] 1521.96]| 0.18| 3.70| 5.23 4.00
WRP 3 7.33| 838.00] 88.00/ 6.67| 26.67| 12.00|0.15] 553.08 0.16| 3.63| 4.97 3.93
WRP 4 7.90| 1048.00 25.67| 13.67| 66.33] 29.33|0.20] 691.68] 0.21| 0.67| 5.47| #DIV/O!
WRP 4 8.10| 1036.00f 90.33] 7.33| 37.33| 28.33|0.35| 683.76] 0.13] 2.93| 4.67 2.93
WRP 4 8.13| 1093.00f 97.00/ 8.00| 42.67| 26.00|0.45| 721.38 0.14| 2.87| 4.80 2.90
WRP 4 8.00] 925.00] 26.33| 10.67| 61.00] 25.67|0.20| 610.50]{ 0.17| 0.73| 5.10] #DIV/0!
WRP 5 6.43| 1162.00] 58.67| 17.33] 58.00] 26.33|0.25| 766.92] 0.28| 1.60| 6.10 1.10
WRP 5 6.40| 1207.00] 45.67| 19.00] 64.67| 28.00/0.15] 796.62| 0.30| 1.27| 6.33 0.60
WRP 5 6.43| 1131.00] 43.67| 19.67| 59.67| 26.67|0.20| 746.46] 0.33| 1.17| 6.57 0.50
WRP 5 6.30| 1210.00] 71.33| 16.00] 55.33] 24.67]|0.25| 798.60]{ 0.27| 2.03| 6.07 1.67
WRP 6 7.47| 1312.00] 156.33| 7.67| 32.67| 13.00/0.20] 865.92| 0.17| 5.67| 5.17 6.53
WRP 6 7.70| 1622.00] 276.33] 5.67| 23.00] 8.00|0.40| 1070.52| 0.15]| 12.73] 4.93 14.80
WRP 6 7.87| 1742.00] 127.33| 16.67| 74.00] 35.33|0.30] 1149.72] 0.23| 3.10] 5.73 3.17
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WRP 6 7.13| 1091.00f 71.00| 15.67| 49.00] 23.00{0.40| 720.06] 0.27| 2.10| 6.10 1.77
WRP 7 6.43| 1400.00] 76.33| 19.00] 63.67| 29.33/0.30] 924.00{ 0.28| 2.27| 6.17 1.97
WRP 7 6.63| 1296.00] 126.33| 13.67| 38.33] 18.33|/0.30| 855.36] 0.26] 4.40| 5.90 4.93
WRP 7 6.23| 932.00] 46.67| 12.33] 44.33] 19.33|0.20] 615.12| 0.23| 1.47| 5.67 0.87
WRP 7 6.67| 1602.00] 143.33] 9.33] 51.33] 24.00/0.20| 1057.32| 0.17| 3.93| 5.10 4.30
WRP 8 6.17| 9730.00] 947.67| 12.67| 292.67| 125.33| 0.20| 6421.80] 0.09| 11.73| 4.37 13.70
WRP 8 6.27| 11851.00 1376.33| 22.67| 341.00] 97.67|0.10| 7821.66| 0.19| 16.73| 5.27 18.70
WRP 8 6.20| 3616.00] 500.33| 12.67| 54.33] 25.00| 0.10| 2386.56] 0.22| 14.10| 5.53 16.23
WRP 8 6.17] 4094.00] 519.33| 18.00] 82.33] 37.00| 0.10] 2702.04| 0.25| 12.17| 5.87 14.20
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Table of all sediment plate points including extra 2 points per wetlarad ¢fcd) and grams of
mineral and organic sediment deposited on each plate. Missing datagsdidast or broken
sediment plate.

Mineral Organic
Treatment WL Site Fraction (g) | Fraction (Q)

Natural 1 1 87.64 7.46
Natural 1 3 13.40 0.06
Natural 1 6 551.56 68.94
Natural 1 7 186.04 81.26
Natural 1

Natural 1

Natural 2 2 132.54 3.80
Natural 2 3

Natural 2 4 553.58 25.42
Natural 2 6 20.97 8.82
Natural 2

Natural 2

Natural 3 4 490.15 34.35
Natural 3 5 198.34 30.16
Natural 3 7 90.00 3.88
Natural 3 8 82.65 3.63
Natural 3

Natural 3

Natural 4 4

Natural 4 5 4.47 0.81
Natural 4 6 111.82 6.38
Natural 4 7

Natural 4

Natural 4

Natural 5 1 3.01 0.33
Natural 5 2 507.85 21.55
Natural 5 4 4.26 0.11
Natural 5 5 47.25 1.40
Natural 5 8 9.56 3.19
Natural 5

Natural 6 2 59.28 3.50
Natural 6 3 20.36 6.93
Natural 6 4 192.20 13.60
Natural 6 6 5.37 2.01
Natural 6 7 9.23 0.05
Natural 6 8 199.34 76.76
Natural 7 1

Natural 7 2

Natural 7 6
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Natural 7 7

Natural 7

Natural 7

Natural 8 2

Natural 8 3 1840.16 178.44

Natural 8 5

Natural 8 6 56.19 1.39

Natural 8 7 56.11 1.83

Natural 8 8 309.92 82.38
WRP 1 2 2.87 0.39
WRP 1 4 23.75 4.64
WRP 1 5 5.42 0.44
WRP 1 6 8.20 1.16
WRP 1 7 3.79 2.80
WRP 1 8 8.21 1.54
WRP 2 1 338.72 14.08
WRP 2 4 78.17 3.67
WRP 2 7 58.29 10.87
WRP 2 8 46.82 9.82
WRP 2
WRP 2
WRP 3 1 353.43 25.87
WRP 3 2 18.82 1.98
WRP 3 3 624.48 129.72
WRP 3 4 215.06 34.14
WRP 3 5 142.33 4.33
WRP 3 8 1193.09 153.51
WRP 4 1 397.99 12.61
WRP 4 3
WRP 4 4 198.51 25.79
WRP 4 5
WRP 4
WRP 4
WRP 5 1 22.20 3.53
WRP 5 3 68.97 2.28
WRP 5 4 324.11 6.99
WRP 5 5 32.45 1.28
WRP 5
WRP 5
WRP 6 1 0.82 0.06
WRP 6 2 229.31 49.99
WRP 6 3 130.96 42.04
WRP 6 6 175.28 0.86
WRP 6 7
WRP 6
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WRP

WRP

WRP

476.74

37.27

WRP

QOO WIN

805.96

63.94

WRP

WRP

WRP

16.48

7.20

WRP

23.59

5.58

WRP

WRP

DO|WIN

1270.83

539.47

WRP

WRP

00|00|00|00|00|00|~|~|~ |~~~
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