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Abbreviations used throughoutthis doaument: The Schiermeier Olentangy River Wetland
Research Park (ORWRP), The Ohio State University (OSU), Ohio Center for Wetland and River
Restoration (OCWRR)

1. PROJECT DESCRIPTION AND OBJECTIVES

Purpose: When we lose wetlands, we lose thar ability to provide clean water, prevent floods
and enhance biological diversity. Many organizations are caling for creation and restoration of
wetlands to clean up our streams, rivers, and lakes and to provide lost habitat. The Nationd
Academy of Sciences called for the restoration and creation of 10 million acres of wetlandsin
the United States by theyear 2010.Five million acres of wetlandsin the Mississippi River Basin
have been suggested as being necessary to hdp prevent the dead zone or hypoxia, in the Gulf of
Mexico. TheU.S. Army Corpsof Engineers oversees a regulatory program tha resultsin tens of
thousndsof acres of wetlandsbeng restored and created each year to replace wetlandstha are
log to development. Furthermore, the largest wetland restoration in the world, at cods that will
exceed $10billion,isundeway in the Florida Everglades.

While mog indicationsare tha wetlandsare a reliable tool to improve water qudity, a Nationd
Academy of Sciences pand determined that much more research is needed before we can be
assured tha those wetlandstha are condructed to replace wetlands destroyed for development
can be successful. Even thougha recent report by the U.S. Fish & Wildlife Service suggested
tha there was a net gain of wetlandsin the United States from 1998to 2004, the definition of
wha conditutes a wetland remains controversia, as does the question of whether we can create
and restore wetlands and tha report was roundly criticized.

The Schiermeier Olentangy River Wetland Research Park (ORWRP) exists to undestand: 1)
how wetlandswork; 2) if we can create and restore them; and 3) the best approaches to create
and restore wetlands. It is a longterm, large-scale wetland research facility; there is no other
facility of itskind on any other university campusin the world.

Description: To evaluae theinfluence of wetlands on the landsape, alongterm ecological
study has been established usng created riverine wetlandsat the ORWRP (Fig. 1) on The Ohio
State University campusin Columbus Ohio (latitudeN40.021', longitudeE83.017). The
experimental marshes were excavated in 1993andfloodel on acontinuousbasis startingin
March 1994with pumped Olentangy River water. Thetwo wetlandswere condructed to be
nearly identical in size (~1 ha) and geomorphdogy, and pumped to have an identical hydrology.
Pumping rates have been high since 1994with anrud rates typically >20m yr*. Theonly initial
difference between the two wetlandswas that Wetland 1 was planted with native macrophyes
while Wetland 2 was not Sincether creation, these wetlandshave been the source of wetland
research on nearly al major ecological components and processes.
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Clinton Park Weir

PURTRS Olentangy River Intake

Intake Pipes

Fig. 1 Thetwo experimental wetlands at The Olentangy
River Wetland Research Park (ORWRP) at The Ohio
State University including pumping system and water
control structures.

The U.S. Army Corps of Engineers oversees a regulatory program tha results in tens of
thousndsof acres of wetlandsthat are log to development. Furthermore, the largest wetland and
riverine restorationsin the world, at cods tha will exceed $20 billion, are undeway or planned
for the Everglades and the Louisiana Delta. But a Nationd Academy of Sciences pand
determined tha much more research is needed before we can be assured that mitigaion
wetlands those being created or restored to replace those beng destroyed for development, can
be successful. The ORWRP was designed to address the concernsraised by the NAS pand.

1.0 History of the ORWRP Wetlands

The Olentangy River Wetland Research Park is located on a 30-acre site owned by the Ohio
State University, immediately north of Dodridge Road and adjacent to the Columbus campus
Thesite was developel in three phases:

Phase 1 N Condrudtion of two experimental wetland basinsand thar water ddivery system;

Phase 2 N Development of a research and teaching infrastructure at the site, induding
boadwalks, expeimental mesocoams, a plant-material greenhousg, additiond
wetlands ingrumentation for long-term research, and avisitor pavilion; and

Phase 3 N Development and condruction of the Wetland Research and Education Building
ontheste.
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Phase 1 of site development, which featured congruction of two 2.5-acre despwater marshes and
ariver water ddivery system, was completed in 1994. Pumpswere indalled on the floodpkin to
bring water from the Olentangy River to the wetlandsand punping officially began on March 4,
1994.River water is pumped continuousy, day and night, into thetwo wetlands It then flows by
gravity back to the Olentangy River through a swale and constructed stream system. In May
1994, onewetland basin was planted with marsh vegeation typical of wetlandsin the Midwest;
the other remained as an unplanted control.

Phase 2, establishing theinfrastructure for research and education of the site, began in 1994and
was completed with the dedication of the Sand€fur Wetland Pavilion in 1999 Tha phase also
induded the condruction of the 7-acre naurally floodal billabong and condrucion of the
mesocosmn compound.

Phase 3, the congrudion of the $2.8 million Wetland Research and Education Building at the
ORWRP, began with the receipt of $1.18 million in 2 Hayes Investment Fund grants from the
Ohio Boad of Regentsin 1999and 2000.The grants were theresult of an effort of a 5-university
conrtium of Ohio ingditutiondN Ohio State, Wright State, Shawnee State, Y oungsown State,
and Kenyon College. Additiond suppot for the building was obtained through dondions
pledges, and a loan from OARDC. Thedecision to go forward with building construction was
made on December 13, 2001. Congruction began in spring 2002 and staff and students moved
into the building on March 6, 2003 As the building was created, three additiond wetlandswere
created in the vicinity of the building induding a stormwater wetland that receives runoff from
theroof of the new building.

1.1 Project objectives:

Funding is soughtfor the ORWRP in suppot of several research programs and initiatives.
General project objectives assodated with this project plan indude

1) Development of Teaching and Research Indrumentation in the new Heffner
Wetland Research and Education Building

2) Suppot for A Real-Time River Monitoring Network for the Ohio Center for
Wetland and River Restoration, a university conortium congsting of Ohio State,
Shawnee State, Wright State, and Kenyon College, Central State, and Ashland
University.

3) Provide opeaation cods of the ORWRP for 4 years to provide vital research
information for Federal wetland and river restoration programs in the USA.

2. PROJECT ORGANIZATION

Key paints of contact for each organizationinvolved in the project areidentified below in Table 1
by a check by their name.
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Table 1. Project Digtribution List and Key Organizationd Contacts
KEY
CONTAC TITLE NAME EMAIL PHONE
T
Director, Schiermeier
Olentangy River Wetland William J
Research Park & . ' ) (614) 292-
! Distinguished Professor of | Mitseh mitsch.] @osi1.edu 9774
Environment and Natural
Resources, OSU
Asst. Director, Schiermeier (614) 202-
! Olentangy River Wetland Li Zhang zhang.326@osu.edu 1098
Research Park, OSU
Project Manager/Liaison - Joe Schubauer- (513)-569-
! USEPA, ORD; Aquatic Schubauer- Berigan.Joseph@epam 7734
Ecologist /Biogeochemist Berigan ail.epa.gov
Professor and Eminent .
Scholar of Soil Science, Richard dick. 78@osu.edu (614) 247-
Dick 7605
osuU
Associate Professor of (614) 247-
Ecological Engineering, Jay Martin martin.1130@osu.edu
6133
osuU
Professor and Chair/ Director
International Center for .
Water Resources ;Susbrri?r:]a?g:]a i @central state.edu g;?%) 376-
Management, Central State '
University
Associate Professor of . .
Biology, Wright State James Amon gnes.amon@wrlqht. (937) 775
. ] edu 2632
University
Professor of Natural (740) 351-
Science, Shawnee State Robert Deal bdea @shawnee.edu 3486
University
Associate ProfessorBiology .
and Environmental Studies, ?;t:\fgy Eenn&svm@kenvon.ed (5744;2 427
Kenyon College -

3. EXPERIMENTAL APPROACH

Thegenea approach of this project will focusonthree main pats:

1) Condud a multi-year hydrologic experiment beginning in 2006with the existing
expeaimental wetlandsat the ORWRP,

2) Estimate carbonsequestration of created wetlandsand compare these accumulation rates
with natural wetlandsin Ohio; and

3) Develop an Ohio-wideriver water qudity network for extrapolating research results at the
expeimental wetlandsto rivers with different order, water qudity, and hydrologic
pulsing.
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3.1 Hydrologic Experiment

Thetwo 1-haexperimenta diversonwetlandsat the ORWRP (Fig. 1) will both be subject to the
same flooding conditionsfor three years (Fig. 2). Because of the plumbing established at the
inflows and a previousplanting experiment (see Mitsch et a. 1998 2005 it is nather possible
nor desirable to establish an experimental vs. control hydrology in thetwo wetlandsat any given
time. Therefore inflow conditions which are controlled by two large submersed punpsat the
river intake, will besimilar in each wetland and will bethefollowing:

Year 1 (20079N Steady flow for entire year with no pulses (control conditions.

Year 2 (2008N Pulsing conditionsfor Ghaural riverOconditionsof long flood
duration (~7-10 days) and relatively low amplitude

Year 3 (2009N Pulsed conditionsfor hurmen altered riverOflow conditionsof
short duration (~2-3 days) and high amplitude

Funding from this 2-year project will cover measurementsfor Year 1 and Year 2. We expect to
obtain continued funding from other sources to complete Y ear 3 which will provide asecond
(pulsingQcondition butis not necessary for comparison of pulsingv. steady flow hydrologic
conditions

high
. amplitude
low amplitude short
high duration duration
ulsin ;
relative P 9 \ pulsing
inflow \
rate no pulses
-
2006 2007 2008 | 2000
this proposal future support ‘

Fig. 2. Three-year experimental design of flood pulsing and steady flow conditions that will be
imposed on the Olentangy River experimenta wetland basins. This proposed work will
extend from September 1,2006 through August 31,2008.

We will attempt to make thetotal volume of water flowing throughthe wetlandsequivaent each
year. In other words the area unde the curves of dl three years shown in Figure 2 for the
expeaimental wetlandswill bethe same. The only thing changing isthefloodduration and
amplitude Floodconditionsin Year 2 (first hdf of 2008)will betypica of floodingin
Midwestern rivers such as the Olentangy River before development, where flood pulses were
dow (7-10 days) with low amplitude Floodsin Year 3 (first hdf of 2009)will have durationsof
2 to 3 days, which are typical pulsing flooddurationsin GlashyOMidwestern streams affected by
agricultura and urban development. Conditionsin 2007will bewith no pulses and a condant
water level and will providea baseline @ontrolOcondition for comparing with the pulsing years.
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Five general categories of wetland processes will be emphasized in this study: 1)
Hydrology; 2) Nutrient inpufoutput budgés, 3) Gaseous C and N fluxes, 4) Primary
produdivity/nutrient uptake, and 5) Pathogen remova. Specific techniques tha will be
used to estimate these processes are listed in Table 2 and are described be ow.

Table 2. Specific processes and associated techniques for measurement related to the pulsing
experiment in theexperimental wetlands

Process Techniques

1. Hydrology flow gauges, wetland water level gauges and data loggers;
detailed bathymetric measurements of wetland basins

2. Nutrient budgets hydrologic budgets coupled water chemistry analysis on
nitrate, phosphates, TN (total Lachat analyzer
nitrogen), TP (total phophomus)

3. Gas fluxes
Denitrification in-situ acetylene blockage study
N,O flux field chamber studies w/gas chromatograph
CH, flux field chamber studies w/gas chromatograph;
Methane oxidation methane oxidation and microbiology of methanotrophs

4. Primary productivity/uptake
peak above and bdowgroundbiomass

Macrophytes X .
plant tissue elemental andysis
Water column dissolved oxygen diurnal curves
chlorophyll a
5. Pathogen removal PCR (polymerase chan reaction) analysis ofE. coli

concentrations in water samples

Hydrology: Indgrumentation at or near the ORWRP has been indalled to facilitate determination
of water budgesfor thewetlands The experimental wetlandshave been designed so tha inflow
punping of water from the Olentangy River and weirs on the basin outflows control water

levels. Acoudic flow gauges measure inflow pumping rates. Ott datalogge's measure stages of
the experimental wetlands. Pan evaporation data, precipitation gauges, calibrated outflow weirs,
and other indruments arein service to allow calculationsof complete hydrologic budges for
each wetland basin. A secondweather stationis maintained about2 km from the ORWRP site by
Ohio State University. A USGS-calibrated stage gaugégOtt daalogge islocated onthe
Olentangy River at the ORWRP. Stagedaafor theriver, thetwo experimental wetlands the
created oxbow, and awell in the bottomland hardwoodforest adjacent to theriver andinflow
punping rates are tranamitted on a 15-minute frequency by radio signd to our daa control

center located in the Heffner Wetland Research and Education Building at the ORWRP.
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Nutrient Budgets: Nutrient inputfoutput budgeswill be estimated by a combining hydrology
measurements described abovewith water qudity sampling and andysis described here. Water
temperature, dissolved oxygen, pH, condudivity, turbidity, and redox potentia are currently

measured on 15- to 30-minute frequencieswith YSI 6000 water qudity sondesingalled in the
Olentangy River and at theinflow and outflows of both experimental diversionwetlands All
sondedaa are trangmitted back to the existing data collection system in the adjacent research
building. In additionto thisingrument sampling, daily manud water samples will betaken
manudly at inflows, middles, and outflows of theexperimental wetlandsfor nutrients, carbon,
and sugpendad sediments (turbidity) during pulsing periodsand weekly during steady flow
conditions

Water samples will be andyzed for nitrate/nitrite, ammonium-nitrogen, total Kjeldahl nitrogen
(TKN) to estimate N fluxes and, total organic carbon, and total inorganic carbonto estimate C
fluxes (APHA 1998 USEPA 1983 Strickland and Parsons1972) Sampleswill aso be andyzed
for sugpended sediments (turbidity), soluble reactive phogphorous(SRP), and total phogphorus
(TP). Samples are split into filtered (0.45" m) and unfiltered acidified samples, frozen until
andysis, and anayzed for appropriate chemistries. Nutrient chemistries will berun onour
Lacha QuikChem IV automated system. Total phasphorusand soluble reactive phogphowusare
measured by ascorbic acid/molybdae color reagent method. Total phoghomusand TKN samples
arefirst digested for 2.5 hours at 380°C in a sulfuric acid/potassium sulfate solution in a block
digestor. Digested TKN samples are followed by the salycilate methodto quantify the
ammonium congentration. Nitrate/nitrite are determined by sulfanilamide method after redudion
in acadmium column, and ammoniais andyzed by the phenolate method Suspended sediments
will beestimated viaa statistical correlation with turbidity. Turbidity is measured from manud
samples taken twice per day in thelaboratory usng a Hach turbidimeter or continuousy in the
field usng Y SI data sondes and data logges.

GasFluxes

Denitrification N Total denitrification (N2 + N2O produdion) will be measured by adapting the
acetyleneinhibition techniquein thefield described by Ryden and Dawson (1982. PVC
(polyvinyl chloride) chambers (4-cm diameter x 75-cm high), with acollar in theuppe pat to
hold water for sealing purposes will beplaced 10 cm into thesoil 24 h before gas measurements.
Acetylenewill beinjected 10 cm into the soil usng a peforated PVC pipe(4 mm i.d.) to obtain
afind conaentration of 10% v/v in the headspace. Thirty minutes after acetyleneinjection, the
chambers will be closed with acap (4-cm tall) with athermometer, pressure vent, and gray butyl
rubbe sampling port, and sealed usng water. Gas samples will betaken every 10 min during a
30 min period, tranderred to evacuated 20-mL Wheaton bottles, capped with arubbe stoppes
and auminumsedls, and andyzed within 4 days by GC method as with N,O described beow.
The period before gas sampling was established in an experiment described by Hernandez and
Mitsch (2006)NO fluxes will also be measured before acetyleneinjection in order to calculate
theN,O:N, gasratio of denitrification end-produds. N, fluxes will becalculated as the
difference in N,O produced in presence of acetylene and fluxes measured withoutacetylene
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CH,4 and N,O Fluxes N To measure CH, and N,O fluxes, non-steady-state chambers will be
designad and used for gas sampling in the wetlands Chambe frames will consst of a
rectangular HDPE (high densty polyethylene) base to which a PV C (polyvinyl chloride) frame
measuring at least 150 cm tall (to ensure tha plants remain intact) will be attached. A plastic-
coated wire will also be secured to theframe to hold anon-mercury theemometer. At thetime of
sampling, chamber frames will be endosed by a fitted 4-mil pdyethylene bag, affixed with a 3-
m Tygon vent tube (1.6 mm id) and a grey butyl sampling port. Two 3-cm-wide elastic straps
placed aroundthe base will enaure that thechambers are sealed. Bagswill beremoved at theend
of each sampling period. Chamber volume will vary with thefluctuaionsin the water table. Six
samples will be taken from the headspace of each chamber over a period of up to thirty minutes
during each sampling period. Samples 30-mL in volume will be extracted through septa with a
20-ml syringewith a oneway stopcock, and injected into pre-evacuated, 10-ml vials sealed with
grey butyl septa.  Septa will be pre-boiled for 20 minutes to eliminate potential volatile out
gassing. Viaswill aso be ovefilled in order to minimize potential diffuson across the septa.
Ambient samples will be taken during each sampling period adjacent to randonly selected
chambers for comparison with chamber concentrations Gas samples will be stored at 4%z until
andysis. Matheson gas standards will be taken to the field and stored in the same manne as
expeaimental samples to verify tha no significant changein concentration occurs during storage.
Chamber temperature will be recorded when each sample is extracted. Water elevation, water
temperature, soil temperature at 5 and 10 cm depths and percent cover of vegeation by species
will be recorded for each plot during each sampling period. Percent cover of vegdation (total
and that of individud species) will be estimated visudly.

Methane samples will be collected from the gas-sampling chambers pemanently indalled in the
inflows and outflows of each of the wetlandsinduded in the study. Samples will be collected
ove a30-minute period, during which 6 sampleswill be drawn fromthe chamber. Duplicate
samples will bedrawn randonmly for qudity control. Standardswill also be broughtinto thefield
and treated in kind with experimental samples to ensure sample qudity. Thesequential samples
will have captured any changes in concentration of methanetrapped in the gas-sampling
chambers, alowing the calculation of an emission rate usng standad gas equaions Sampling
will occur in themorning and afternoon when thesoil temperature is at its maximum and
minimum, thereby capturing daly variationsin methaneemissons Each wetland will be
sampled every three months or once pe season.

Gas samples will be stored at 4i C uponcollectionfor nolonge than 28 days unil andysis.
Methanewill beandyzed on a gas chromatograph by flame ionization detection. A 1.8 m
Porapak Q column will beused for sample separation, with hdium (25 ml min™) asthecarrier
gas (oven, injection, and detector temperatures at 40; C, 40;C, and 150; C respectively). Nitrous
oxidewill be andyzed usng a gas chromatograph fitted with electron capture detector “Ni and
two Porapak-Q 1.8-m columnswill beused for separation with pure nitrogen carrier gas (10 ml
min™) at temperatures of 40, 80 and 300°C for column, injector and detector, respectively
Matheson methane/nitrousoxide standads baanced with N, will be used to perform 4-point
calibration curves on the gas chromatograph; check-standads should beinjected at arate of
approximately onecheck standad per every 50field samples. Equipment blanksof pure N, gas
will berunin additionto check standads An auto-sampler attached to the gas chromatograph
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will beused to run up to 40 samples at atime, which efficiently speedsthe andysis process
while ensuring a consstent injection patern. Cross-contaminationis notan issuewhen usngthe
autosampler. Resultswill bereturned in parts per million (ppm) for methane and parts pe
billion (ppb) for nitrousoxide, which will be converted to flux rates (mg CHs-C m? h™ or pg N-
N2O m? h™) corrected for chamber volume and temperature.

MethaneOxidation N Methanotrophsare estimated to consume about30 Tg CH, yr?, an amount
closto thene annud increase of atmogpheic CH, (about20- 40 Tg CH, yr'). Consquently,
the ecology and activity of methanotrophsisimportant for an undestanding net methane
produdion, C fluxes, and ultimately management strategies to reduce net emissionsof methane
to theatmosphee from wetlands Our god hereisto establish an approach as a viable meansto
closely measure methane oxidaion and the undelying microbial controls on methane
conuumption Bwith theultimate god tha this would then be used awider scales for research and
management of methaneto reduce its emissionsfromwetlands We will take two approachesto
study theimpact of pulsing on methane consumptionN measurement of methane oxidation rates
and the microbial ecology of methanotrophs

In brief, we plan to use cores at the Olentangy Research Wetlandsduring the spring flooding
season from the upland, pulsing zoneand pemanently floodel sites. Methane oxidation rates
will bedoneby exposng a core to methaneair mixture (injected 100 ppm methane) in sealed
bottles fitted with septa followed by gas sampling and GC andysis for methane at time zero and
then houtly for 6 hours. Methane oxiddion rates are calculated from linear decrease in methane
over time.

To determinetherole of methanotrophsin controlling methane oxidation another set of intact
cores will be exposed to *C-methanefor a 7 day incubaion which for submerged sanples will
follow Boschker et a. (1998 (anoxic water with dissolved **CH,) or for unsaturated sanples we
will follow the methodsof Crossman et al. (2004 (core exposure *CH, gas at in situ levels).
B3C-PLFA (Carbon 13-Phophosphlipid fatty acids) Analysis will bedoneby extracting by
PLFAs onamodified Bligh and Dyer fractionaed on silica columnsand transmethylated,
followed by separation on a gas chromatograph and d13Candysis of each PLFA onan Finnigan
Delta-S isotoperatio monitoring mass spectrometer. Thiswill bea powerful tod to determine,
whether high (methanotrophsl) or low (methanotrophsll) methane affinity microbes are
important in oxidizing methane of upland, pulsing and flooded soils of wetlandsover N |
gradients. Combining this information with oxidation rates will tell ushow and to wha degree
microbial consumption of CH, can regulate CH, emissionsrelative to wetland water
management.

Primary Productivity/Uptake: Abovegroundnet primary produdivity (ANPP) will be
estimated by harvesting 16 selected 1-m? plotsin each of the experimental wetland basins
(locationsof inflow and outflow) during peak biomass period (late Augug) in each of thethree
years of measurement. Abovegroundbiomass in each plotis clipped at the soil surface and
weighed immediately. Sub-samples are taken to the lab and dried in adrying oven until congant
weight to estimate dry/wet ratios ANPP will be estimated as g-dry wt. m?yr. Theaverage of
this number for each basin will be multiplied by the area of vegetation cover in each basin to
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obtain entire basin macrophyte produdivity. Vegeation cover will be estimated annudly with
Augug color aeria phoography provided by Ohio Department of Trangportation unde a
separate contract. At thetime of ANPP measurements, three cores will betaken at each plot to
obtain bdowgroundbiomass tha can be used to estimate bd owgroundne primary produdivity.
Sub-samples of abovegroundand bd owgroundbiomass will be groundand andyzed by the OSU
STAR laboratory (Wooger, OH) for N, P, and C. Soil sampleswill bedried in an air circulating
cabineg at 29°C, passed througha 2mm sieve, and andyzed by extraction for nutrient and
mineral concentrations

Diurmnd patternsof dissolved oxygen from two new daa sondesto beingalled in the middle of
each experimental wetland will beused to estimate aquatic metabolism of the standing water in
methodssimilar to those used by Cronk and Mitsch (1994) Respiration is estimated as the
averagerate of oxygen decrease from du to dawn. Daytime net primary produdivity is
estimated from theincrease in dissolved oxygen from dawn to dusk. Corrected for daytime
respiration, daytime net primary produdivity is used to estimate gross primary produdivity
(GPP) of thewater column. Diffuson correctionswill be made as necessary usng literature or
field-determined diffuson coefficients. These daly indrument measurements will be
supplemented with monthly diurna measurements of dissolved oxygen at 10-12 locationsin
each wetland basin. Diurnd oxygen methodswill be supplemented with contnuousand manud
measurement of chlorophyl a (Strickland and Parson, 1972)

Pathogen Removal: The gods of thisresearch will beto determine how pulsesin river flows
affect pathogen concentrationsin surface waters, and to determinethe ability of wetlandsto
reduce pahogen conceentrations To fulfill these godswe will use PCR (polymerase chan
reaction) techniques (Datsenko and Wanne 2000 to measure concentrationsof Esherichia coli
in both theriver inflow to thewetlandsand the outflow from thewetlands By comparing the
differencesin these two locationswe will quantify the ability of riparian wetland systemsto
reduce pahogen concentrationsand theimpact of pulsing flows on pahogen redudions We will
collect and andyze two samples pe month from the wetland inflow and outflows. Based on
results from previouspahogen studies of surface waters, this frequency is adequée to represent
pahogen concentrations After rinang the200ml, acid-washed bottles with wetland water, a
200m sample will becollected from each sampling point twice amonth. These sampleswill be
gathered 2cm bdow thewater surface. Sample preservation prior to plating is not needed
because plating will occur immediately after collection. PCR samples will beimmediately
centrifuged after collection. Then, the GeedQwill be removed with a pipeite and resupended in
1ml of preserving solution, and frozen for PCR analysis. Thefrozen samples can be hdd
inddinitely. The PCR will becaibrated by initially plating and incubaing duplicate samples.
These results will beuse to calibrate theresults, and also to determinethe amountof
conaentration needed prior to PCR andyses. For qudity assurance to be met, theresult of the
PCR and plating andyses should bewithin thesame order of magnitude Every tenth sample
frozen for PCR andysiswill beaduplicate, for quality assurance purposes. Cross contaminaion
of the PCR will beavoided by sterilizing or switching the extraction tubes between the andysis
of each sample. PCR results will return the number of E. coli cells per ml of water sasmpled. The
ddiverables from this sectionwill beE. coli counssin theinflow and outflow from the wetlands
during steady flow rates and pulsing flow rates.
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In redlity, E. coli are not pahogensthemselves. However, because they are present in human
and animal intestines and excreted in feces, they are commonly used as indicator organisms for
pahogen contamination. Similar to methodsused by the USEPA and mog state health

agendes, we will test for E. coli asindicators of the existence of pathogenic organisms. The
measurements for E. coli are critical because this is a more common techniqueto characterize the
public health threat of surface waters.

3.2 Carbon Sequestration

Carbonsequestration is the postive process in wetlandsrelated to climate changewhile methane
emissionisregaded as the negdive carbonflux process. We will estimate therecent C
sequestration rate in the Olentangy River Wetland experimental wetlandsdescribed aboveand
compare tho rates to several naural wetlandsin Ohio. Carbonaccumulationin thetwo
experimental wetlandswill be measured by estimating sediment accumulation since thewetlands
were created and by determining theinorganic and organic C that accumulated in those wetlands
per methodsdescribed by Andeason and Mitsch (in press). Because C sequestration results are
expressed as annud rates of C retention, we will be able to develop unitless C
sequestration/methane generation ratiosfor the Olentangy River wetlandstha will describethe
relative fundion of each wetlandin its contribution to greenhou® gas development. This will
provide an important first indicator for wetland climate changeimpeact of created wetlands
created in the uppe Mississippi River Basin for the control of agricultural runoff to minimize the
Gulf of Mexico hypoxia.

It isimportant to compare therates of carbon sequestration in the created wetlandswith carbon
sequestration rates in natural wetlandsin the Midwest. We will do this with sediment coresfrom
natural wetlandsdated for **'Cs and “°Pb usng gamma spectrometry. Thenew insrument
being purchased in this grant to carry out thisandysisis a CanbaraModd 75003 low energy
Germanium Detector (GD) that detects Cs-137 and Pb-210backgroundradiation signdsin soils.
This GD ishousd in alead shield 10-cm in thickness and has a self-contained liquid-nitrogen
cooling system. This cooling system (cryocooler) is more reliable than the conventiond
electrically powered detector coolers because it keepson working during apower failure. The
efficiency of the cryocooler and the power controller are very high so thetotal power
consumptionistypically lessthan 200 watts. It can be used to determinethe annud rate of
sedimentation in naural systems by identifying high levels of Cs-137,caused by historic
atmospheic testing of atomic weaponsin the mid-20" century, and Pb-210,a naurally occurring
radionudide, in thesoils. This piece of equipment is only housd in a handful of other labsin
the county and clearly should be part of our laboratory at the ORWRP. The GD will allow usto
study historical paternsand carbonsequestration of naural wetlandsin Ohio and aroundthe
world.

Because of the extensive amountof time required to providethe spectrometry (24 hoursis
required per 2-cm deep soil sample) we will take samples only once during the study but at
several locationsin three naural wetlandsin Ohio. We have estimated tha we can andyze 12
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sediment cores over thetwo years of our study (4 cores each in 3 wetlandg. In these natural
wetlands 50 B60-cm sediment cores will betaken at locationsin the wetlandswith a sharpened
piston corer (about7-cm diameter). The core will be extruded and sectioned in thefield
immediately after collection. Thecore will bedliced into 2-cm increments, dried, and weighed
to determine bulk densty. **’Csand “°Pb will bemeasured in depth increments usng ganma
spectrometry of the661keV and 465 keV phopeaks per methodsdescribed by Graham et al.
(2005) Thisinformationwill be used to estimate soil accretion in these wetlandsover the past
40-110years. Organic matter and organic C will be measured using loss onignition (400°C for
16 hr) and dry combudion respectively. Organic matter, organic C, and mineral sediment
accumulation will be calculated usng soil accretion rates (determined from Cs and Pb daing),
bulk dengty, and coneentration data. Methane emissionswill be measured at two of the natural
wetlandsto allow comparison of methanevs. carbon sequestration for the natural wetlandsin
addition to the Olentangy River created wetlands

3.3 Ohio Water Qudity Monitoring Network

We propo to extrapolate findingsat the Olentangy River experimental wetlandson nitrate
retention and carbonand nitrogen fluxes to watershedsin the state of Ohio by developing water
qudity and flood pulse measurements at four other riversin Ohio and compaing thoe results to
similar measurements at the Olentangy River site. We will dothisin collaboration with
colleaguesin our Ohio Center for Wetland and River Restoration (OCWRR) and specifically in
this study with colleagues at Kenyon College, Wright State University, and Shavnee State
UniversityN did you forget Central State?, all in Ohio. One aim of the foundes of the OCWRR
was to establish a continuousdata collection network at theresearch wetlandsand rivers of each
of the participating inditutions To accomplish thisit will be necessary to have similar
monitoring capabilities at each inditution or research site and for there to be conaurrent
trangmittal of thedaato a central computer center at the ORWRP for basic processing and re-
distribution of collated daato each of the research outpods for comparison and andysis by all of
theresearchers. We will establish linkages amongthe4 OCWRR inditutionsto exchangereal-
time water qudity and quantity data and provide an andytical framework for determining the
health of thefollowing river systems and thar adjacent wetlands

Lower Scioto River: Shavnee State University

Olentangy River: Ohio State University (ingruments already indalled)
Beaver Creek: Wright State University

KokosngRiver: KenyonCollege

Miami River: Central State University

Each participaing university will do thefollowing:
1. Establish awater qudity/river stage monitoring station at thar assigned river with a
preference for alocation where flow can also be measured or a USGS site is nearby and
where manud samples for nutrients can betaken.
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2. Designthe system to send radio or other signd tha can be picked real-time by the hog
university for uploading to theweb and/or tranamission to the Olentangy River Wetland
Research Park for data display, storage, and retransmission.

3. Provideingrument maintenance and manud water sampling for nutrients at the same
locations probably by undegradude research students.

4. Sample, preserve, and send manud samples to theandytical lab at the ORWRP for
andysis of nutrients (NO,, NH,, TKN, SRP, TP) from each river site by methodsdescribed
above

5. Provide continuousdaa on stream stage (and flow if available) during the study peiod to
the ORWRP for comparison of hydrology and flood pulsing duration with the Olentangy
River.

3.4 Statistical Andysis

General statistical methodswill be used to evaluae the field and Lab daa for hydrology, water
qudity, nutrients, gas fluxes, primary produdivity/uptake, and pahogens Summary statistics
(mean, standad deviation. etc.) and thegenera linear modd (GLM), ANOVA (MANOVA), and
Paired T-tests will be applied. All tests for equd meanswill be conduded at a 95% confidence
interval. SPSS (verson 11.04) statistical software (SPSS Inc. Chicago, USA) will be used to
perform the andyses. All measurements from fields and Labswill beidentified for each sample
typeor process, and project-specific target andytes will belisted and classified as critical or non
critical distinction fromthe statistics.

3.5 Sampling sites

All sites used for this study will be geo-referenced with a GPS unit and incorporated into a
Geographic Information Systems (GIS). Site locationswill be incorporated into one GIS layer.
ArcMap 9.1 and Arcview 9.0 will be used to this project. Data aso be stored into Excel
datasheets (see section 5).

3.6 Critica/Non-critical daa

Any samples related to water collected directly from theriver and wetland are critical daa.
Samples resulting from lab processing are non-critical .

4. CONTROL MEASURES

4.1 Wetland hydrology

Water from the Olentangy River is pumped continuousy into the experimental wetlandswith a
submersed punp tha has a capacity of roughly a1000gd min™ (or ~3800L min™). Pumping is
continuousexcept when the pumps are beng serviced. Pumped water volumes are gauged and
displayed at an adjacent pumping control station. The amount of water punped into each
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wetland is recorded automatically every 30 minutes and manudly twice a day to estimate. A
calibration curve for water haght of inflow plume versus flow developed by Zhang and Mitsch
(2002) will be updaed in the summer of 2006. This curve will be used to calibrate flowmeters
and to calculate inflow volume when the flowmeters mafundion. During the summer of 2006a
calibration curve will aso be developel for surface outflow according to wetland waterlevel
recorded automatically every 30 minutes by an Ott daalogge and manud twice-daly staff
gaugereadings Calibration of meteorological ingruments, outflow weirs and stage measurement
ingruments will follow the standads by USGS reference manuds and reference books

Estimates for water budge of each wetland will befollowed by Mitsch and Gosselink (2000)
Modd 2100(http://www.swoffer.com) for stream velodty ingrument will be used to measure
oufflow for each wetland at ORWRP.

4.2 Water qudity

Water qudity daa at the experimental wetlandswill be collected in-situ at the ORWRP
expeaimental wetlands udng a portable YSI 600XLMulti-Parameter Water Qudity
Monitor with an YSI 650 MDS (Multiparameter Display System). The system will be
calibrated weekly by the YSI 600XLMulti-Parameter Manud (Y SI, 2002) Water qudity
will be monitored remotely at the wetlands the Olentangy River and the proposd

OCWRR river sites at 15- to 30-minute frequendies with YSI 6000 - Laboratory andyses
of water sampled in the field will be conduded usng a Lacha Quikchem FIA+ 8000
Series and aHach 2100NTurbidimeter.

In-situ water quality measurements. Twice aday (early morning and late-afternoor) in-situ
measurements of water temperature, pH, specific condudance, redox potential and dissolved
oxygen will be obtained usngthe Y Sl Monitor with measurements taken at the water® surface
(approx. 0.25m) and jug off thebottom. Accuracy of the Y SI Monitor will be checked weekly
for all measured water parameters based on calibration protocols provided in the Y SI Monitor
Manud and adoptd by the ORWRP (Y Sl Inc. 2002).

Water nutrient and turbidity measurements. Weekly water nutrient concentrationswill be
measured for total phoghotus soluble reactive phogphotus nitrates, TKN, and occasiondly
ammonia usng theLacha. The generation of qudity daa beginswith the collection of the
sample, and therefore theintegrity of thesample collection processis of theutmos concern.
Samples will becollected in such away that noforeign materia isintroduced into the sample
and no materia of interest escapes from the sample prior to anadysis. To ensure sample integrity,
thefollowing protocol will befollowed:

I Samples will becollected in appropriate containers (100mL and 1000k Nalgene bottles for
daly and weekly sampling, respectively).

I Sample containers will bepropely cleaned after each use (washed with detergent followed
by an acid rinse and deionized water) to ensure that the sample is not contaminaed during
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the collection process. This clean procedure will also beused for all laboratory glassware
used for chemical andyses.

I Samples will be preserved appropriately to minimize theloss of materials of interest dueto
adsorption or chemical or biological degradaion. Samplesfor Total phogphomus TKN,
nitrates and ammonia will beacidified (100ml of sample with 0.5 ml H,SO,) and samples
for soluble reactive phophomuswill befiltered usng a 0.45um. After preservation al
samples will be kept frozen untl andysis.

A critical element in the generation of qudity daaisthe purity/qudity of standard solutionsand
reagents used in theandytical opeations We will continudly monitor thequdity of reagents
and standad solutionsthrougha series of well-documented procedures. To ensure the highest
purity possible, all primary reference standardsand standad solutionswill beobtained from
reliable commercial sources. Standad solutionswill bevalidaed prior to use. Vaidaion
procedures can rangefrom a check for chromatographic purity to verification of the
conaentration of thestandad usng a different standad prepared at a different time or obtained
from adifferent source. All standad solutionswill be propealy stored and handled, with al
containers labded as to compound,concentration, expiration dae, solvent, and preparation dae.

Matrix duplicates, check standardsand matrix spikes

Because water qudity andysis represents the greatest sampling intengty, specific measures will
beimplemented to provide data qudity assurances. Matrix duplicates (and/or check standads)
and matrix spikes will be utilized each time theLachat isrunto ensure data precision and
accuracy. Matrix duplicates are an environmental sample tha is divided into two separate
aliquosin thelabaratory. 10%of al samples mus beanadyzed in duplcate. Every tenth sample
should be poured three times (onefor the duplicate, and onefor the matrix spike as described
bdow). Duplicate samples will be carried throughall regular sample prep alongwith al other
samples, for each method The check standards must be prepared from standad concentrations
obtained from Lacha or Fisher, or other appropriate outside source. In either case, theaiquots
are then processed separately and the results compared to evalude the effects of the matrix on
theprecision of theandysis. Resultswill beandyzed usng a correlation andysis and will be
congdered acceptable when they show + 5% accuracy.

A matrix spike isan environmental sample to which known concentrationsof andytes have been
added and will beused to ensure accuracy usng approximately 2% of the samples. 10%of all
samples mug be andyzed as matrix spikes. Thethird sample of every 10 samples poured in
triplicate will be spiked with aknown conaentration of standard, which can befrom our
calibration standads Thematrix spike istaken throughthe entire andytical procedure and the
recovery of theandytes calculated. Results are expressed as percent recovery of theknown
amountspiked. Thematrix spike is used to evaluae the effect of the sample matrix onthe
accuracy of theandysis and will be consdered acceptable when >95%recovery is achieved.

Lacha calibration

Calibration of ingruments is required to enaure tha the andytical system is opeaating correctly
and fundioning at the prope sengtivity. The Lacha will be calibrated with standad solutions
appropriate to this indrument and thelinear concentration rangeestablished for the andytical
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method. Theingrument will becalibrated each time tha a set of samples are processed. The
conaentration of calibration standadsand all other qudity control measures will beimplemented
per guiddines provided in the Lacha MethodsManud (Lachat Ingruments 2000) Calibration
rezsults will beandyzed usng acorrelation andysis and will be congdered acceptable when
R“>0.99.

Turbidity
Twice-a-day water daawill be collected at the ORWRP wetland inflow and outflow for turbidity

andysisusngtheHach Turbidimeter. Water grab samples will be collected with 125mL
Nalgene bottles and stored at 4jC urtil processed. Prior to water collection, bottles will berinsed
and cleaned per protocols established for thewater nutrient samples. Calibration of the Hach
Turbidimeter will beconduded at |east weekly usng the recommendaionsfrom theingrucion
manud (Hach Company 1999) Cadlibrationwill be carried outusng of 20-, 200, 1000-, and
4000NTU Formazin standads

43 Gasemissons

Matheson methane/nitrousoxide standads baanced with N, will be used to perform 4-point
calibration curves; check-standards of variousconcentrationswill beinjected at arate of
approximately one check standad per every 50field samples. Methane standadswill congst of
congentrationsset at 5, 10, 15and 20 parts per million (ppm). Nitrousoxide standadswill be set
at 200,400 600and 800parts per billion (ppb) Matheson standadsfrom which thevarious
conaentration levels are prepared typically have an accuracy of £ 2%. These standadswill be
purchased throughAlltec Assodates or areputable supplier. A new calibrationwill be prepared
each time samples are run, and calibration linearity will have an R?# 0.99. Andysis of soil
methanotrophslevelswill bedeermined in part usng a Finnigan Delta-S isotoperatio
monitoring mass spectrometer. The spectrometer will be calibrated prior to andyses, usng
previoudy prepared reference standads per manufacturer@ directions

4.4 \egeation

Plant community mapswill be groundtruthed by vegetation surveys made from the wetland
boadwalks during the biomass period (/year). All plant speciesidentified in themapping and
produdivity study will beidentified to species pe Chadde(2002)and, if necessary, plant
voudheswill besubmitted to the Ohio State University Herbarium for identification.

Sub-samples for biomass of macrophyte plants will betaken to thelab (Heffne Wetland
Research Building at the Ohio State University) where both wet weightand dry weight (oven-
dried 105°F for aminimum of 48 hours) will be determined to estimate dry/wet ratios

Sub-samples of abovegroundand bd owgroundbiomass will betaken to STAR laboratory for
andyze of N, P, and C. Basically thelaboratory sub<ribes to the North American Proficiency
Testing Program which sendsthem both soil and plant samples quaterly for andysis. + or -2
standad deviationswill beselected astheconfidence limits. After each runthey add results on
checksto thefile and produe X-charts showing whether checks are within limits. Rarely arethe
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checks out of the acceptable ranges butwhen they are thereasonsfor theoutying data are
determined and samples re-andyzed when necessary.

Biomass of benthic algae and submerged macrophtyes were washed and separated in tap water to
remove sediment and invertebrates biomass, and then placed into separate pre-weighted
auminumdishes and dried in adrying over at 60°C (140F) for more than 48 hours urtil a
congstent weightis achieved. Samples with condant mass will berecorded.

45 CarbonSequestration

Carbonsequestration in created wetlandswill be determined by methodsdescribed by Ande'son
and Mitsch (in press). This methodindudes measurements of bulk densty and soil organic
carbon. At thelaboratory, each soil sample will behomogenized by hand. One section from
each sampling point will be oven-dried at 600C for determinaion of bulk dengty and percent
organic matter based onloss by ignition at 5500C for 1 hou. When sufficient soil sampleis
available, two replicates of each sample will beanalyzed and an average of thetwo will be
reported. Using theremaining section, al00-g field-moist sub-sample will beair-dried at room
temperature, all visible roots and rhizomes will beremoved, sediment will begroundusng a
pestle and mortar, passed througha 2 mm sieve, and andyzed for total N and C by combudion
(AOCAC 1989,1S0O 1999. All chemical anayses of soilswill be submitted to the Ohio
Agricultural Research and Development STAR-Lab in Wooger, Ohio. Protocols for soil
andyses and qudity assurance can befoundfor that |aboratory at hitp://www.oardc.ohio-
state.edu/starlab/policy.asp.

Four composte samples will betaken in each natural wetland to estimate carbon sequestration so
asto berepresentative of the current vegetation communities and/or hydrology in the wetlands
Each composte sample will congst of three sediment cores spaced in atriangular patern with 40
cm between each core to indudesoil heterogendty in thearea (Isakssonet a., 2001;Stark et al.,
2006) Thediameter of the sediment sampler (7 cm) should provide a core withoutcompaction,
distortion, and disturbance (Kemp et a., 1971). Once extruded, they will beimmediately
sectionea into slices 2 cm thick to minimize mixing of layers, and the corresponding layersin the
three cores of the composte sample will be pooled into onesample per layer.

Even with thetime and effort required to andyze a sediment sample usng the proposd
Germanium Detector (GD), we will employ some check standardsor duplicates (approx. 10% of
samples) to test data. The equipment will be calibrated with a certificated Multi-Gamma Ray
Standad. The standad is provided and certified by the Canbaralndugries laboratory, and the
GD cdlibration will be doneat the ORWRP by Canbara@ Field Service Engineer. The
efficiency of the **'Cs andysis will be determined by comparing thelevels of Cs-137 with those
of Pb-210 Both are measured simultaneoudy by the GD, so no extratime is needed for that. The
andysis of *¥'Cs and *°Pb in the same sample provides two indgpendent means of radiodaing
and therefore, two indgoendent results. Tha way we can check the effectiveness and accuracy of
theandysis (Lynch et al., 1989;He and Walling, 1996). as longas both measurements provide
the same results, theandysis and the calibration of the system will bereliable. Otherwise the
system will berecalibrated. We have aso arranged to have our field and indrument methodobgy
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critically evaluaed by Dr. Christophe Craft of IndianaUniversity. Dr. Craft has extensve
expeience usng the GD to dae sediment cores (Craft and Casey, 2000;Graham et a., 2005
and hewas our origind conailtant in evaluaing our need to purchase one Dr. Craft has agreed
to visit our lab, evaluae our methodobgies and provide general conaultation during the project.

4.6 Pathogen Removd

Bimonthly water sample will beandyzed for E. coli concentrationsusng thePCR. The
geneation of qudity data beginswith the collection of the sample, and therefore the integrity of
the sample collection process is of theutmod conaern. Sampleswill be collected in such away
tha noforeign material isintroducd into the sample and no materia of interest escapes fromthe
sample prior to andysis. To ensure sample integrity, thefollowing protocol will befollowed:

I Samples will becollected in appropriate containers at the same locationswith the same
methods

I Sample containers will bepropely cleaned after each use (washed with detergent followed
by an acid rinse and deionized water) to ensure that the sample is not contaminaed during
the collection process. This clean procedure will also beused for all laboratory glassware
used for chemical andyses.

I Samples will be preserved appropriately to minimize theloss of materials of interest dueto
adsorption or chemical or biological degradaion. Samples for PCR andysiswill befirst
centrifuged, then the concentrated sample will be preserved and frozen.

Duplicates and cross contaminaion

Every tenth sample frozen for PCR andysis will be aduplicate, for qudity assurance purposes.
Cross contaminaion of the PCR will be avoided by sterilizing or switching the extraction tubes
between the andysis of each sample.

4.7 Qudity Control Requirements

Any measurements from field and lab that are not consstent with nomal or expected
readingsare repeated. The Project Manager will review the data andysis reports, and any
inconsstendes, incomplete information, or other anomelies will be directed to the
laboratory or responsble sampling team. The Project Manager will determine if repeat
sampling is necessary.

The individud inditutions are responsgble for documented training of field personné involved
with the collection, preservation, and trangoort of samples; and doaumentation of all equipment
and ingrument calibrations maintenance and testing of equipment; laboratory and field qudity
control standads

All field ingruments used in the measurement of physcal, chemical or biologica parameters
shdl be propealy calibrated and maintained. Records will be kept of these opeationsfor each
ingrument.

4.8 Sample Handling and Cugody Requirement
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In thefield, all samples are the responsibility of the sampling team and institution. All samples
are labded in thefield with the site number, sample nunber, dae, time, and name of the person
sampling. More detailed information is recorded on the field sheets induding sample location
description, site conditions etc. Samples will not be passed to other organizationsor ingtitutions
until the end of the study, so no Chan of Custody requirements are required. Standard holding
times will befollowed for each sample type For ingance pahogen samples tha are plated will
be andyzed directly following collection. AHPA (1998) standad holding times will beused for
al water qudity samples.

5. DOCUMENTATION AND RECORDS

Daily hydrology data collected at the experimental wetlandsand the Olentangy River indude
I Date andtime of data collection

I Staff gaugewater levels at theriver, experimental wetlandsand outflow swale

' Inflow pumping rates and volumes for the experimental wetlands

I Precipitation measurements pe on-site rain gauge

I In Situ physcochemical measurements

Weekly water quality (nutrient) daa collected at each sampling station within the experimental
wetlandsand the Olentangy River indude

I Date andtime of data collection

I Staff gaugewater levels at theriver, experimental wetlandsand outflow swale
' Inflow pumping rates and volumes for the experimental wetlands
I Genera weather conditions
I Insitu physcochemica measurements
' Nutrient measurements (SRP, Total P, NOs-N and TKN)

A copy of our field data sheets can befoundin Appendix A. Datafromall field sheetswill be
entered into a computer database usudly within afew weeks. This daabase will be physcally
located in the computer Server (G5) of the Heffner Wetland Research and Education Building at
the Ohio State University. Datareportsfor this project will indudeall the mog recent data
recorded into our databases, results of Qudity Control checks, any necessary changesto standad
procedures and protocols outlined in the QAPP, and any problems tha were encountered in the
course of thefield andlab work. Theorigind daasheets for thefield and thelab will be
archived at the ORWRP offices and made available to the EPA Project Director uponrequest.

6. PREVENTIVE MAINTENANCE

6.1 Equipment Testing, Ingoection, and Maintenance Requirements
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To enaure tha andytical daa generated for theproject are reliable, all equipment and
ingruments will have a prescribed routine maintenance schedule in addition to acalibration
schedule. A list of al major andytical ingrumentsis provided in Appendix B. Qudified
personné will do all maintenance.

Field instruments: All field ingrumentation, sampling equipment, and accessories will be
maintained in accordance with the manufacturer's recommendaionsand specificationsand
established field practice. Qudified personné will do all maintenance.

Laboratory instruments: Preventive maintenance will be provided on a scheduled basis to
minimize down time and thepotentia interruption of andytical work. All ingrumentswill be
maintained in accordance with the manufacturer's recommendaionsand normal |aboratory
practice.

As pat of its ingrument and equipment maintenance, the project team will perform a variety of
testsinduding: all ingruments are to beingpected before each use to ensure they are clean andin
good working order, and all bateries will be tested and fully charged the evening prior to
sampling. Partsto equipment will be changed when broken or malfundioning.

6.2 Ingrument Calibration and Frequency

Calibration of al equipment and andytical indruments used to be peformed daly prior to
andysis following procedures usng the Manufacturer@ recommendaions detailed in the Users
Manud for each piece of equipment or indrument. All caibrations will be recorded into
logbooks

7. INSPECTION/ACCEPTANCE REQUIREMENTS FOR SUPPLIESAND
CONSUMABLES

TheLaboratory Manager will beresponsble for inspecting collection jars before each sampling
event for any damageor ill-fittinglids. Only cleaned and contaminant free collection containers
will beused for thecollection of all water sasmples. TheLaboratory Manager will aso be
responsble for ingoecting collection containers upon receipt in thelaboratory for andysis.

Reports and plans will be created and distributed to all magjor stakeholders at the end of the
project. Specifically, electronic monitoring and assessment data and a summary report will
be submtted quaterly to EPA (Dr. Joe Schubauer-Berigan). A find report will be
prepared following the completion of the project and will contain daa from the entire
project. Thefind report will be distributed to all project partners and the EPA. Copies of
thereports will bemaintained at The Ohio State University.
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The Project Manager has oversight on the preparation and distribution of the reports. The
reports will contain daa results, interpretation of data, upddes on project status
information gathered from all project partners and laboratories, recommendaionson how
to improve the project and qudity assurances. Any corrections problems, or changes to
the project will beinduded in thereports.

The Project Manager will review all daa assodated with the project, and will discuss any daa
incongstendes to deermine whehe specific daa should be regected or qudified.
biogeochemistry and physca (hydrology) will be subjected to internd qudity control checks,
laboratory audits, and system audits where possible. Data andysis will be proofed before the
report is developed. This will be done by the biologist/engineer who has taken the samples.
Proofing the doauments will entail examining field sheets for errors, comparing field sheets to
bench sheets, and reviewing find tables and results for errors. The Project Manager will perform
afind review before thereport isfiled.

If data qudity indicators do not meet project specifications daa may be qudified and repeat
sampling may occur. The cause of the discrepancy will be evaluated and recorded. Any action
taken regarding data accuracy and use will be detailed in al project reports. If the cause of the
discrepancy is foundto be dueto equipment failure, calibration/maintenance techniques will be
ingoected and the equipment repared. If the failure is determined to be from sampling error,
samplers will be retrained. If failure to meet project specificationsis foundto be unrelated to
equipment, methods or sampling error, specifications may be revised for the next sampling
session. Any significant revisonswill be submitted to the EPA for approvd.

The produd doaument that will be prepared for joumd articles (e.g. Joumd of Ecological
Engineering, Ecological Moddling, E. ). The contents of this doaument can be referenced to a
NRMRL or program-specific QMP, if appropriate.

8. ASSESSMENT AND RESPONSE ACTIONS

TheProject Director will do performance and systems audits when deemed necessary throughout
the project period. Theobjectives of the peaformance and systems audits are to ensure tha the
qudity assurance program developel for this project is baeng implemented according to the
specified requirements, to assess the effectiveness of the qudity assurance program, to identify
non-conformance, andto verify tha theidentified deficiendes are corrected. If significant
deviationsfrom the QAPP are doaumented, corrective action measures will beimmediately
implemented. TheProject Director will beresponsgble for corrective actionsof any mistakesin
reports or daa.

9. DATA REVIEW, VALIDATION, AND VERIFICATION

Datawill be accepted if they meet thefollowing criteria
I Field data sheets are complete
I Field daaand laboratory daaare validaed
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I Actud sample locationsand collection procedures match the proposed sample locations
and collection procedures
I Actud sample handling procedures match the proposed sample handling procedures

Any datain the databases not consstent with the datain the origina data shests will be
discarded andthe proper datawill be entered a which paint it will be verified.

10. TENTATIVE WORK SCHEDULE

September 1, 2006USEPA support begins

September BDecembe 2006n0 pulsing in two experimental wetlands(preliminary gas and
carbon sequestration measurements and water qudity)

September DDecembe 2006Indallation of water qudity monitoring sondes at consortium
university locations ingallation of laboratory equipment at ORWRP

Januay BJune2007 Steady flow conditionsin experimental wetlandsMeasurement of gas
fluxes, water qudity changes, carbonsequestration and pathogens

July BDecembe 2007 Andysis of first-year data; biomass sampling

Januay BJune2008Pulsing in two experimental wetlandswith low amplitude longduration,
river pulses.

Augug 2008Find report. This project endsAug 31, 2008
Thefollowing third-year study will bedoneif additiond fundingisfound:

Januay BJune2009 Pulsingin two experimental wetlandswith high amplitude short duration,
river pulses.

Augug 2009Third-year annud report
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APPENDIX A BbWater quality data shests used for the ORWRP experimental wetlands

Daily Water Quality Sampling
(H20G & Turbidity Bottles) at ORW

Date Time| Temp DO|Cond pH |Redox| Turbidity| Initials'Notes

(C | mg/l |"mhog/| unit mV |B#| NTU
cm

INFLOW of

wetland#1

OUTFLOW of

wetland#1

OUTFLOW of

wetland#2
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APPENDIX A (Continued)

OLENTANGY RIVER WETLAND RESEARCH PARKN WATER QUALITY WEEKLY DATA

Date:
General Weather/Other Condition:
Inflows Stages
wi W2 |Riverl W1| W2 |SwaeBilbng
gpm | gpm | ft | ft | ft ft ft
gallonsgallons|
FIELD lab | lab | lab |LACHAT]
Sampling Station Temp DO |Cond | pH |Redox|TOC| TIC|Turb| SRP [Totd FNH3-NINO3-N TKN |S Initial/Notes
ug-

ID # [Time iC [mg/l ! Slem|fidd | mV [mg/l img/l NTU| mg-P/l |mg-P/l | mg-N/I img-N/Iimg-N/I|SiO2/I
River at CPW
Inflow-W1
Inflow-W2
Middle-W1
Middle-W2
Outflow-W1
Outflow-W2
Swale
Bilbng-Infl ow
Bilbng-Outflow
GENERAL COMMENTS:
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APPENDIX A (Continued)

Olentangy River Wetland Research Park NOTES: Wetland Water Level Monitoring
date/time start: * indicate @nCGonly if pumps are working and water is flowing into wetlands
date/time end: ** indicate if there is flow (F) or no flow (") into billabong; also indicate S if sample taken
Pump Olentangy River Billabong
Staff Gage Readings|On or O Inflow (Rates and Cumulative) staff gage at staff gage | Inflow?*¥ Precipitation |Remarks/
date | time | #1 #2 |swale| 1| 2 Wetland 1 Wetland 2 Clinton Park Initials
feet | feet | feet Disclgpm gal gpm gal time feet | time | feet | F, ", S| #1 | W-1| W-2
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APPENDIX B BList of mgjor andytical indruments, modd numbers and manufacturers used at

the ORWRP

Ingrument

Modd

Manufacturer

Automated water quality analyzer

Lachat QuikChemFIA+

Lachat Instrumerts

Gaschromabgraph/attosampler Shimadzu GC-14A/HT200H Shimadzu Corp./
Hamilton Co.
Water quality monitor Sl GOOXL Multl—pararreterWater Y Sl, Inc.
Quality Monitor
Water quality monitor Sl 5600 Mgltl—paraneler Water Y Sl, Inc.
Quality Monitor
Turbidimeter Hach 2100N Hach Co.
TOC analyzer Shimadzu 5050A Shimadzu Corp.
Flowmeter Swoffer Model No. 2100 a“c"’ﬁer Instrumerts,
Certrifuge Savall GLC-2B DuPat Instrumerts

Block digeder

Lachat Model No. BD-46

Lachat Instrumerts

Spectrometer

NIRSystem Model 6500

NIRSystems Co.

Muffl e furnace

Thermolyne 1400

Thermolyne Co.

Muffl e furnace

Fisher Sciertifi c Isotemp.
Praarammallie MF 650/750 Seies

Fisher Sciertific Co.

Drying oven

Precsion Model No. 16

Precsion Sciertific Co.

Drying oven

Precsion Model

Precsion Sciertific Co.
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