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Fiscal Agent Steve Gaul Designated Project Representative Rex Gittins Fiscal Agent

Fiscal Agent Address 301 Centennial Mall South P0 Box 94676 Lincoln NE 68509-4676

street address city State zip code

Riparian Vegetation Impacts on Stream Quantity

Quality and Stream Ecology Project No ____________________

July 2008 to September 30 2008 Tax ID 47-049 1233

TOTAL AMOUNT REQUESTED FOR THIS PERIOD $46793.36 ACH or LICHECK

certify that this report is correct and just that all
expenses were necessary expenses of the project and were incurred in accordance

with the approved grant agreement including any amendments thereto and that progress
of the work and services under grant contract

is satisfactory and consistent with the amount billed As the Sponsor named above or agent thereof hereby claim reimbursement

from the STATE OF NEBRASKA for the attached and itemized expenses for which payment has not previously been made by the

STATE OF NEBRASKA

T1__\ DATE 10/30/2008

Signature

Steve Gaul

DATE

Nebraska Environmental Trust Signature

CQVEB SHEET AND INSTRUCTIONS
.._\_

Project Title

Reporting Period

08-141

FOR THE SPONSOR

Typed or Printed Name

TITLE Designated Project

Representative



J
L
T

W
I

T
h
e

N
e
b
ra

s
k
a

T
4
4

L
T

h
.t
1

i1
0

E
n

v
ir
o
n
m

e
n
ta

l
T

ru
s
t

e
s
e

n
g

N
A

T
U

R
A

L
N

E
8R

A
S

A
fo

fu
tu

re
g
e
re

ro
to

n
s

In
v
o
ic

e
o
r

D
a
te

V
e
n
d
o
r

D
e
s
c
ri
p
ti
o
n

o
f

S
e
rv

ic
e
s

B
u

d
g

e
t

C
a
te

g
o
ry

In
v
o

ic
e

A
m

o
u

n
t

9
0
0
6
0
8
8
6

1
0
/1

7
/0

8
U

n
iv

e
rs

it
y

o
f

N
e
b
ra

s
k
a

P
e
rs

o
n
n
e
l

a
n
d

e
q
u
ip

m
e
n
t

fo
r

c
o
n
tr

a
c
ti
n
g

a
g
e
n
c
y

to
c
o
n
d
u
c
t

p
ro

je
c
t

a
n

d

P
e
rs

o
n
n
e
l

e
q
u
ip

m
e
n
t

tr
a

v
e

l
o
th

e
r

p
ro

je
c
t

c
o

s
ts

$
4

6
7

9
3

.3
6

T
O

T
A

L
4

6
7

9
3

.3
6

P
ro

je
c
t

P
ro

je
c
t

S
p
o
n
s
o
r

S
u
m

m
a
ry

o
f

In
v
o
ic

e
s

0
4
/0

1
/0

3



The Nebraska
Environmental Trust

rving NATURAL NEBRASKAN for future generations

Please summarize all resources expended on the project other than those funded by the Trust Examples

of these costs could include materials labor donations other grants matching funds or volunteer labor

time

ITEM SOURCE VALUE

Match amount for indirect costs University of Nebraska see attached $25712.63

documentation

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

$0.00

TOTAL $25712.63

Report for period from 07/01/08 to 09/30/08

Report on Marching and In-Kind Expenditures 04/01/03



UNVRSlTY OF

Nebiaska
Lincoln

TO

Nebraska Department of Natural Resources

301 Centennial Mall South

P0 Box 94676

Lincoln NE 68509-4676

AGREEMENT TITLEICONTRACT NUMBER

Riparian Vegetation Impacts on Water

Quantity Quality and Stream Ecology

Directed by Durelle Scott and John Lenters

RECEIVED

OCT 28 2008

DEPARTMENT 2662380391-02

INVOICE PERIOD 7/1/08 to 9/30/08

REFERENCE NUMBER 26-6238-0391-001

OFFICE OF SPONSORED PROGRAMS

Post-Award Adrninistraton

303 Canfleld Administration Building

Lincoln NE 68588-0431

FED ID 47-0049123

MAJOR COST ELEMENTS

Personnel and Benefits

Equipment

Travel-Domestic

Other Direct Costs

Indirect Costs

ANALYSIS OF CLAIMED CURRENT AND CUMULATIVE COSTS

MATCH AMOUNT FOR AMOUNT FOR

CURRENT PERIOD CURRENT PERIOD

$0.00 $34085.61

$0.00 $5597.13

$0.00 $2991.81

$4118.81

$0.00

$0.00

$25712.63

CUM AMOUNT FROM

INCEPTION TO DATE

$46131.00

$32850.11

$2991.81

$8143.63

$0.00

$46793.36 $90116.55

Payment Requested $46793.36

NOTE Payment due in 30 days November 15 2008

PLEASE REMIT COPY OF THE IN VOICE ALONG WITH THE PAYMENT

certify that all expenditures reported or payment requested are for appropriate purposes and in accordance with the agreements noted above

Belinda Gillam Project Specialist 402 472-7061

bqillaml unl.edu

Date

October 16 2008

UNFORM2 07-04

Total Amount $25712.63
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Match for Riparian Vegetation Impacts on Water Quantity Quality and Stream Ecology

John Lenters P.1

UNL Reference Number 26-6238-0391-001

Item Source Value

John Lenters-salary and benefits May 2008 to September 30 2008 UNL 5502.75

Indirect on above UNL 2470.73

Waived indirect costs April 2008 to June 30 2008 UNL 15940.54

Waived indirect costs July to September 30 2008 UNL 21232.47

45146.49



PROJECT NARRATIVE/PERIODIC REPORT

July 2008 to September 30 2008

Project 08-141 Riparian Vegetation Impacts on Water Quantity Quality and Stream

Ecology

Please see the attached progress report submitted by our contractor



Quarterly Report

Reporting period June September 30 2008

Project Riparian Vegetation Impacts on Water Quantity Quality and Stream Ecology

Principal Investigators Durelle Scott Erkan Istanbulluoglu John Leæters

Summary

Since the last quarterly update we have continued to collect data at the research site furthered our

progress with the IBIS model and begun two separate research experiments Through cooperation with

county weed managers and project coordinators in the Twin Valley Management District we expect to

collect data through the summer of 2009 and conduct invasive species removal at our site in the fall of

2009 Data collection will continue through the growing season of 2010 to understand how the system
is altered following the removal

Data Collection

Due to high temperatures and irrigation withdrawals in surrounding agricultural fields our study site

had little surface water over the summer months Fig For several weeks no water was present in

the wetland and water quality instrumentation had to be removed Fig Baseline data for the

meteorological instruments has been collected all summer Data will be downloaded and specific

instruments not equipped for winter deployment will be collected from the site in mid-November We
expect to continue to collect baseline data in the spring and summer of 2009 Initial discussions with

weed managers from Furnas County Todd Waverka and the Twin Valley Management District

Merle lilian have indicated that Phraginites ausiralis removal will occur in the fall of 2009

0.35

0.30

0.25

0.20

0.15

0.10

Date

Figure Water level data in meters for Site of the water quality monitoring stations The reference

level indicating the presence or absence of surface water is 0.22 in above this level the wetland has

standing water and below this level the wetland is dry

8/9/2008 8/23/2008 9/6/2008 9/20/2008 10/4/2008 10/18/2008



Figure Picture taken on 09-04-08 showing the wetland without water and an exposed YST sensor

that had to be removed

IBIS Modeling

The Integrated Biosphere Simulator IBIS is being used in our project to simulate the regional water

balance in the Republican River basin and the entire state of Nebraska Dr Chris Kucharik from the

University of Wisconsin-Madison recently visited UNL to provide consultation on installing and

running the IBIS code on our workstations Dr Kucharik worked with Dr Lenters Dr Istanbulluoglu

Dr Tiejun Wang postdoc and Evren Soylu graduate student to begin regional simulations for the

state of Nebraska brief summary of the model and some preliminary results are discussed here

The IBIS model includes wide range of processes including land surface physics canopy

physiology plant phenology vegetation dynamics and competition and carbon and nutrient cycling

We performed simulation from 1911 to 2000 using 0.5 0.5 gridded daily climate data as input as

well as contemporary geographic distribution of soil and vegetation types The simulation results are

plotted in Figures to

It is well known that
precipitation gradient exists across Nebraska and neighboring states as well

Figure shows the annual mean precipitation from the input climate dataset which accurately captures

the spatial precipitation gradient for this region In Nebraska the long-term annual mean precipitation

for the period 1911 to 2000 increases from about 350 mm/year in the west to about 750 mm/year in

the east



As direct result of the regional precipitation pattern the long-term annual mean evapotranspiration

ET also exhibits similar spatial gradient Figure shows the simulated annual mean ET increasing

from about 350 mm/year in the west to over 600 mm/year in the east Annual mean runoff on the other

hand exhibits rather different pattern Figure shows the simulated sub-surface drainage i.e

groundwater recharge which can approximately represent natural surface runoff since significant

portions of the streamfiow in this area are fed by groundwater Although the drainage also shows an

east-west gradient i.e increasing from less than 20 mm/year in the west to over 100 mmlyear in the

east the highest drainage rate is found to be located in the northeastern part of Nebraska

Figure Long-term annual mean evapotranspiration mm/year as simulated by IBIS for 1911-2000

Figure Annual mean precipitation mm/year for the period 1911-2000



One way to assess the aridity and water availability of region is to examine the ET-to-precipitation

ratio and runoff-to-precipitation ratio These quantities are plotted
in Figures and respectively In

contrast to the distribution of the annual mean ET Figure reveals that the lowest value of the ET-to

precipitation ratio is found in the northeastern part of Nebraska Correspondingly the highest ratios of

runoff-to-precipitation are also found in this part
of the state Fig This indicates that northeastern

Nebraska is particularly
efficient at producing runoff given the regions annual precipitation and

evaporative demand

Figure Ratio of annual mean ET to annual mean precipitation 1911-2000

Figure Long-term annual mean drainage nmi/year as simulated by IBIS for 1911-2000



Figure Ratio of annual mean runoff to annual mean precipitation 191 1-2000

In genera the ET-to-precipitation ratio is higher and the runoff-to-preipitation ratio is lower in

southwestern Nebraska as compared to northeastern parts of the state In comparison with

observations discharge data from the USGS for the Republican River basin gauging stations

06823000 06835500 06838000 and 06843000 show that the ratio of long-term annual mean runoff-

to-precipitation in the upstream basins of the Republican River is less than 3% which is consistent

with the simulation results in Figure Overall both the simulation results and the observational data

indicate that the IBIS model can be
successfully used to simulate the regional water balance of the

Republican River basin and other parts of the state

Impacts of Phragmites australls on Carbon and Nitrogen Cycling

In addition to the larger project occurring at the wetland site two other studies are being conducted to
examine the impacts of invasive species on the ecology of riparian systems Data collection for both of
these studies is expected to be completed by the fall of 2009 brief summary of the projects and
progress to date is reported as follows

Project The impacts ofPhragmites australis on inicrobially mediated carbon and nitrogen

cycling in riverine wetlands

The objective of this study is to understand how microbial communities in riverine wetlands respond to

invasion by Phraginites australis Specifically we will examine how carbon and nitrogen

biogeochemistry is altered by the presence of the exotic species australis compared to the native

species Juncus effusus and Carex sp We will take sediment samples beneath areas dominated by
australis effusus or Carex sp and open water in three riverine wetlands The sites are located along
the Republican River east of Cambridge Nebraska along the Platte River west of Kearney
Nebraska and along the Platte River east of Grand Island Nebraska Soil samples and surface water

samples will be taken during fall of 2008 and the spring and summer of 2009 Laboratory assays will



be conducted on the sediments to assess microbially mediated nitrogen and carbon cycling and

microbial biomass Statistical analyses will then be conducted to determine if any differences are

observed in the areas dominated by australis

To date sites for this project have been identified Equipment for laboratory assays has been purchased

or permission to borrow or use equipment has been granted On 18 September 2008 sediment samples

were collected from all three sites for the fall of 2008 sampling period Fig Samples are currently

being processed for laboratory assays and preliminary datashould .be ready in December 2008

Figure Pictures taken from thestudy sites on 09-18-08 The open water area in the wetland along

the Republican River The Juncus effusus area in the wetland along the Platte River east of Kearney

Nebraska The open water area in the wetland along the Platte River west of Grand Island

Nebraska

Project Net ecosystem exchange from wetland sediments impacts of Phragmites australis on

carbon dioxide flux from riverine systems

One ecological advantage invasive species have over native species is prolific growth This is

particularly true for Phragmites australis which expends massive amounts of energy into aboveground

biomass If the biomass is not decomposed then ecosystems dominated by australis could become

sink for atmospheric carbon dioxide C02 and accumulate significant amounts of soil organic carbon

If however respiration rates are significant beneath invasive species then CO2 sequestration could be

negligible in systems dominated by invasive species The objective of this study is to measure in situ

rates of net ecosystem exchange NEE and respiration from areas dominated by the invasive species

australis the native species Juncus efflisus and open water areas Measurements will be made

throughout the growing season and comparisons will also be made between daytime and nighttime

Permanent collars will be installed in the Republican River wetland to ensure that repeated measures

will be conducted in the identical location each time

Because NEE is the difference between gross primary production GPP and respiration i.e NEE

GPP Respiration it is important to not inhibit photosynthesis when measuring in situ NEE Thus

sophisticated chamber had to be created to measure the rates directly in the wetland The chamber was

constructed of clear plexiglass to allow sunlight to penetrate and combination of motorized fans and

cooler packs were installed inside the chamber to keep temperatures similar to ambient conditions

With the chamber completely sealed Licor L1840 CO2 analyzer was attached to measure CO2

concentrations in situ Uncovered and exposed to sunlight the change in CO2 concentration inside the



chamber is due to the difference between GPP and respiration When the chamber is covered i.e no

sunlight and no photosynthesis the change in CO2 is entirely due to respiration

This
setup was built during the summer of 2008 and was recently tested in wetland in Lincoln

Nebraska Fig Data were collected during the preliminary test and changes in CO2 concentration

were recorded Fig 10 Values of NEE and respiration were found to be comparable to that in tile

literature Collars are going to be constructed and installed later this fall We expect to begin data

collection in tile wetland site along tile Republican River early in the spring of 2009

Figure Plexiglass chamber used during preliminary test conducted on 09-17-08 The chamber is

equipped with Licor L1840 CO2 analyzer and measures the change in CO2 concentration due to gross

primary production and respiration
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Figure 10 Datacollected from the preliminary CO2 run conducted on 09-17-08 The graph on the left

is from data collected inside the chamber exposed to sunlight and shows decrease in CO2 due to gross

primary production removing CO2 at faster rate than respiration can produce CO2 The graph on the

right is from data collected inside the chamber covered from sunlight and shows an increase in CO2

due to no gross primary production occurring and respiration producing CO2
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REQUEST FOR REIMBURSEMENT

July 2008 to September 30 2008

Project 08-141 Riparian Vegetation Impacts on Water Quantity Quality and Stream

Ecology

We request reimbursement of $46793.36 for the period of July 2008 to June 30 2008

For breakdown of costs by budget category please see the accompanying bill submitted

to the Department of Natural Resources by the University of Nebraska


