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Introduction

This report describes the activities of the North Dakota Water Resources Research Institute (NDWRRI)
during the period of March 1, 2013 to February 28, 2014.

The ND WRRI is one of the 54 institutes known collectively as the National Institutes for Water Resources
(NIWR). The NDWRRI was founded in 1965, by authority of Congress (Water Resources Research Acts of
1964, 1972, 1984, and 1990), and is administrated through the United States Geological Survey. Section 104
of the Water Resources Research Act requires the NDWRRI to apply its Federal allotment funds to:

1. Plan, conduct or otherwise arrange for competent research that fosters: (A) the entry of new research
scientists into the water resources field, (B) training and education of future water resources scientists,
engineers, and technicians; (C) the preliminary exploration of new ideas that address water problems or
expand understanding of water and water-related phenomena; and (D) the dissemination of research results to
water managers and public.

2. Cooperate closely with other college and universities in the state that have demonstrated the capability for
research, information dissemination and graduate training, in order to develop a statewide program designed
to resolve State and regional water and related land problems.

3. Cooperate closely with other institutes and other organizations in the region to increase the effectiveness of
the Institute and for the purpose of promoting regional cooperation.

This year, NDWRRI once again allocated its 104(B) resources to fund Graduate Fellowship research projects.
The institute also continued its efforts to enhance communications between the State and Federal agency
personnel and university faculty and students. NDWRRI also worked closely with the Environmental and
Conservation Sciences program of North Dakota State University (NDSU), Natural Resources Management
program of NDSU, and the International Water Institute, Fargo, ND on water related research issues and
collaboration.

Unfortunately, the sequestration and the government shut down affected adversely the USGS budget and
correspondingly the WRRI budget. The Fellowship amounts awarded had to be reduced substantially.

Program Management

The Institute continued the same administrative mechanism with a director managing the institute program
with the help of a State Advisory Committee. Dr. G. Padmanabhan, Professor of Civil Engineering, is the
director. Linda Charlton, a NDSU employee, has been working part-time for the Institute to assist the director
with Institute finances, communications and information transfer. The State Advisory Committee consists of
three members representing the three principal water agencies in North Dakota: State Water Commission,
State Department of Health, and the USGS North Dakota District. In addition, the Institute also seeks advice
from the faculty of the two research universities of the State: North Dakota State University and University of
North Dakota.

State Appropriation
The State Water Commission continued its support of 15% match to the 2013-2014 Graduate Research

Fellowship program of NDWRRI under federal 104 (B) funding. This is tenth year the SWC provided support
to the Fellowship program.
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University Support

North Dakota State University and the University of North Dakota administrations consider the NDWRRI
activities important and are supportive of its efforts.

Institute Location

The Institute continues to operate from the Administrative Building of the College of Engineering and
Architecture of North Dakota State University in Fargo, North Dakota. The director may be reached at: ND
Water Resources Research Institute, North Dakota State University, Civil and Environmental Engineering,
Dept. # 2470, Fargo, ND 58108-6050

Phone: (701) 231-7043 Fax: (701) 231-6185 E-mail: G.Padmanabhan @ndsu.edu

State Advisory Committee

The State Advisory Committee provided guidance on water resources research priorities in the State and
region, and participated in the review and evaluation of research proposals and projects. The current
committee members are:

Gregg Wiche, District Chief, U.S. Geological Survey, Water Resources Division, Bismarck, North Dakota

William Schuh, Water Appropriation Division, North Dakota State Water Commission, Bismarck North
Dakota

Peter Wax, Water quality Special Projects, ND Department of Health, Bismarck, North Dakota

The committee members are senior officials in the three major agencies in North Dakota responsible for much
of the water resources research done outside of NDSU and UND in North Dakota.
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Research Program Introduction

Research Program Introduction
ANNUAL BASE GRANT (104-B)

In the past several years NDWRRI has offered competitive fellowships to NDSU and UND graduate students
for research on water resources topics under a Graduate Research Fellowship (GRF) program effectively
using the modest amount of the 104(B) annual base grant. The program meets the requirements of Section 104
of the Water Resources Research Act of 1984.

The fellowship program encourages entry of young university faculty and new research scientists into the
water resources field;

provides training and education to future water resource scientists and engineers;

promotes exploration of new ideas that address water problems or expand understanding of water quantity,
quality and related phenomena; and

engages university faculty in collaborative research programs seeking supports from entities concerned with
water problems.

This year also, the NDWRRI continued the GRF program and applied bulk of the federal allotment to it. The
GRF program is administrated and monitored by the director. Applications are invited from the graduate
students and their advisors of the two research universities of the State, NDSU and UND. A rigorous review
by the State Advisory Committee and other water professionals in the state determines the awards. Active
participation of the academic advisors of the students in meeting matching requirement and seeking
co-funding from local, state and other sources is another positive aspect of the program. Periodical review of
the progress of the students in meeting the fellowship expectations is ensured by seeking reports from the
students and by encouraging them to make presentations in local, regional, and national technical seminars
and conferences

Guidelines for the 2013-2014 Graduate Research Fellowship were posted on the Institute website in
September 2012, and the request for applications was announced in the faculty news publications of the two
university campuses by the middle of October.

The following is the request for application that was published on the UND and NDSU campus newsletters,
and distributed by e-mail lists. October 15, 2012 Issue of It s Happening at State (NDSU Publication) carried
it. An announcement similar in content was also published in the University of North Dakota campus
publication University Letter.

As it appeared in Oct. 15 issue of [HaS:
2013 ND WRRI graduate research fellowship applications invited

The North Dakota Water Resources Research Institute (ND WRRI) invites applications for its 2013 Graduate
Research Fellowship program.

North Dakota State University and University of North Dakota graduate students who are conducting or
planning research in water resources may apply for fellowships of varying duration, 3 months to one year.
Typically in the past fel-lowship awards for master s degree students have been in the range $800-$1,000
and for doctoral students it has been $1,000-$1,400 per month. The fellowship funds must be applied between
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Research Program Introduction

March 1, 2013, and Feb. 28, 2014. A technical completion report co-authored by the fellow and the adviser is
expected of each fellowship research project.

Research proposed for fellowship support should relate to water resources issues in the state or region.
Regional, state or local collaborations or co-funding will strengthen an application. Fellowships have a
matching requirement of two non-federal dollars to one federal dol-lar. At the time of applying, applicants
should have a plan of study filed and/or should have a thesis research topic selected. Applications need to be
prepared in consultation with advis—ers. Advisers of the applicant should co-sign the applications.
Applications from students and advisers who have not met the reporting requirements of their previous
fellowship proj—ects will not be considered for funding.

The general criteria used for proposal evaluation include sci—entific merit, originality, research related to state
or region, and extent of regional, state or local collaboration and/or co-funding. The proposals will be
reviewed by a panel of state water resources professionals.

Announcement of awards will be made by early January subject to the appropriation of funds for the FY 2013
program by the federal government.

Consult the ND WRRI Web site, www.ndsu.edu/wrri, for back—ground information on the program, and
guidelines for preparation of appli—cations.

Applications are due by 5 p.m., November 30, 2012.

Submit original and four hard copies of applications to Linda Charlton, Family Life Center (FLC 320), NDSU
Department 2030, P.O. Box 6050, Fargo, ND 58108-6050 and an electronic copy in Word format to
G.Padmanabhan @ndsu.edu.

For additional information, contact Padmanabhan at G.Padmanabhan @ndsu.edu or Charlton at
Linda.Charlton @ndsu.edu.

NDWRRI GRADUATE RESEARCH FELLOWSHIPS

In total, fifteen applications were received. Eight are from NDSU and seven from UND. Out of fifteen, three
(all Ph. D) are for renewal and twelve (2 Ph. D and 10 MS) are new applications. Fellowships ranging from
$3000 to $11,500 were awarded to fourteen graduate students, five Ph.D. and nine MS, conducting research in
water resources topics at NDSU and UND. Funding for the Fellowship program comes primarily from the
annual base grant and an additional support of 15 per cent of the base grant comes from the North Dakota
State Water Commission. Selection of student Fellows and the award amounts were based on competitive
proposals prepared by the students with the guidance of their advisers. A panel of state water resource
professionals and the director review the proposals and select Fellows and award amounts are based on the
quality of proposals and the priority of the proposed projects for the state and region.

Unfortunately, the sequestration and the government shut down affected adversely the USGS budget and
correspondingly the WRRI budget. The Fellowship amounts awarded had to be reduced substantially.

2013-14 ND WRRI Fellows, Advisers, and Research Projects:

Amanda Kreiger (Fellow), Geology and Geol. Engineering, UND; Scott Korom (adviser) Electron Donor
Contributions to Denitrification in the Elk Valley Aquifer, ND

Research Program Introduction 2



Research Program Introduction

Brian Mager, Civil Engineering, UND; Howe Lim Physical model evaluations of scour holes below a singular
and multiple step rock weirs

Jiexia Wu, Earth System Science and Policy, UND; Xiaodong Zhang Drought monitoring and prediction
using NOAH land surface model and GRACE satellite observation

Jun Yang, Civil Engineering, NDSU; Xuefeng Chu Improved Overland Flow Modeling for Hydrologic
Connectivity Analysis of Potholes

Kelsey Kolars, Ag and Biosystems Engineering, NDSU; Xinhua Jia Development of a Model for Subsurface
Drainage and Subirrigation Water Management

Kyle Horntvedt, Ag and Biosystems Engineering, NDSU; Xinhua Jia Measurement and modeling of soil
moisture changes for subsurface drained and sub irrigated fields in the Red River Valley

Melissa Wygant, Geography, UND; Paul Todhunter A Place Vulnerability Analysis of Flood Hazard Risk at
Grand Forks: 1990-2010

Mengqi Xiong, Civil Engineering, NDSU; Zulu Lin and G. Padmanabhan Application of Soil Water
Assessment Tool (SWAT) Model for Estimating Nutrient Loads to Lake Ashtabula, ND, under Different

Climate Scenarios

Prosper Gbolo, Geology and Geologic Engineering, UND; Phillip Gerla The Cycling and Fate of Phosphorus
at an Abandoned Feedlot

Rick Thalacker, Geography, UND; Gregory Vandeberg Mapping Techniques for Soil Erosion using Digital
Camera LiDAR and GIS

Ruchi Joshi, ECS Program, NDSU; Eakalak Khan and John McEvoy Understanding the Survival of
Cryptosporidium Oocysts in North Dakota under Winter Conditions

Tanush Wadhawan, Civil Engineering, NDSU; Eakalak Khan and John McEvoy Investigation of
Cryptosporidium oocysts in Influent and Effluent of the Fargo Water Treatment Plant

Veselina Valkov, ECS, NDSU; Wei Lin Temporal-spatial distribution (dynamics) of phytoplankton and
diversity in relation to lake physical and chemical condition

Yangbo He, Soil Science, NDSU; Thomas DeSutter Sodic soil characterization and management on
subsurface drainage
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Sodic soil characterization and management on subsurface drainage

Sodic soil characterization and management on subsurface
drainage

Basic Information

Title:|Sodic soil characterization and management on subsurface drainage
Project Number:|2013ND270B
Start Date:|3/1/2013
End Date:|2/28/2014
Funding Source:|104B
Congressional District:|001

Research Category:|Water Quality

Focus Category:[Nutrients, Water Quality, Irrigation

Descriptors:

Principal Investigators:[Tom DeSutter
Publications

1. Presentation: He, Y., and T. DeSutter. Advances in our knowledge of dispersion and swelling with
soil sodium and the interaction of sodium chemistry with soluble salts. Soil and Soil/Water Training,
Jan. 22, 2014, Fargo, ND.

2. Presentation: DeSutter, T., and Y. He. Chemistry of sodium-affected soils. Presented at the What is
Successful Reclamation? Second annual North Dakota Reclamation Conference. February 24 and 25,
2014, Dickinson, ND.

Sodic soil characterization and management on subsurface drainage



Investigation of how pure clay minerals react (disperse or flocculate) under different sodicity and salinity
levels was finished the 2012 summer. Since then soil samples have been collected, air-dried, ground,
and laboratory assessment and computer modeling were completed. Excessive levels of salts occur in
large areas around the world and profoundly affect land use. Usually, these problematic soils are
defined into two major types, namely, saline and sodic soils. When saline soils are dominated by sodium
salts, soils are termed “sodic.” Estimates of the globe that are covered by sodium-affected soils are
about 581.0 million ha, which occupy a large proportion of a total 932.2 million ha of salt-affected soils.
Sodic soils occur in many areas of Northern Great Plains, and in North Dakota, about 4.7 million acres
are negatively affected by sodium. One of the main concerns that NDSU soil scientists have about the
draining of these sodium-affected soils is the potential of decreased soil water hydraulic conductivity
(Ksat) due to the factors that control soil swelling and dispersion: (1) sodium on the exchange sites and
(2) decreased electrical conductivity (EC) of the soil solution due to drainage. This concern has resulted
in the publication of a tile-drainage Extension bulletin by Cihacek et al. (2012) so that tile-drainage
installers and landowners can become more aware of this concern and have a tool by which they can
learn more about their soils. However, this publication only addresses the soils that might be affected
and does not inform landowners of how to manage, in particular, sodium-affected soils. The present
study has made and continuing to make significant advances towards this goal.



Measurement and modeling of soil moisture changes for subsurface drained and subirrigated fields in the Red River Ve

Measurement and modeling of soil moisture changes for
subsurface drained and subirrigated fields in the Red River
Valley

Basic Information

Measurement and modeling of soil moisture changes for subsurface drained and
subirrigated fields in the Red River Valley

Project Number:|2013ND271B
Start Date:|3/1/2013
End Date:|2/28/2014
Funding Source:|104B

Congressional
District:

Research Category:|Climate and Hydrologic Processes

Title:

001

Focus Category: |Irrigation, Water Quality, Agriculture

Descriptors:

Principal
Investigators:

Publication

Xinhua Jia

1. Horntvedt, K.L., X. Jia, D.D. Steele, T.F. Scherer, and T.M. DeSutter. 2013. Methods, techniques,
and considerations for subirrigation practices in the Red River Valley of the North. ASABE Paper No.
131618357. Kansas City, Misso.: ASABE

Measurement and modeling of soil moisture changes for subsurface drained and subirrigated fieldsin the R



The research project focuses on measuring the input parameters for DRAINMOD and Hydrus-2D models
for four different DWM practices, and comparing the observed field response with the simulated field
response for each practice. The specific objectives were to gather field data to be inputted to the
Hydrus-2D and DRAINMOD during 2012-2013 (Rainfall events, soil properties, tiling system
specifications, irrigation water quantities, geographical features, etc.), simulate water movement in the
field under different rainfall events and for the entire growing season, and conduct statistical analysis on
the models’ accuracy in modeling real field conditions, specifically the change in soil moisture in the root
zone. All except statistical analysis remains to be completed.



Development of a Model for Subsurface Drainage and Subirrigation Water Management

Development of a Model for Subsurface Drainage and
Subirrigation Water Management

Basic Information

Title:

Development of a Model for Subsurface Drainage and Subirrigation Water
Management

Project Number:

2013ND272B

Start Date:

3/1/2013

End Date:

2/28/2014

Funding Source:

104B

Congressional District:

001

Research Category:

Climate and Hydrologic Processes

Focus Category:

Water Quantity, Agriculture, Hydrology

Descriptors:

Principal
Investigators:

Xinhua Jia

Publication

1. Kolars, K.A., X. Jia, D.D. Steele, T.F. Scherer, and T.M. DeSutter. 2013. Using eddy covariance, soil
water balance, and photosynthetically active radiation methods for corn evapotranspiration
measurements in the Red River Valley. ASABE Paper No:131591426. Kansas City, Misso.: ASABE.

Development of a Model for Subsurface Drainage and Subirrigation Water Management




The research project focuses on subsurface drainage and subirrigation water management by modifying
the Checkbook irrigation method. The specific objectives of the study are to determine the relationships
between shallow water tables and crop water consumption, develop net irrigation amount using field
measured water table, soil moisture, irrigation/drainage, and weather data, and incorporate Sl and SSD
into the modified Checkbook method to develop a best water management practice for SSD and S|
systems.

A CD and CD + Sl system was installed in the spring of 2012 and both systems were used over the 2012
growing season. In the CD and CD + Sl fields, 12 piezometers were installed in the fall of 2011 and water
level loggers have been placed in each well during the 2012 growing season. In the CD + Sl field, an Eddy
Covariance and wireless weather station have been set up in order to collect soil moisture,
evapotranspiration, wind speed, soil temperature, relative humidity, air temperature, and rain/snowfall
data. In the CD field soil moisture sensors have been installed at six different depths to record soil
moisture changes with respect to different water management practices and varying weather
conditions. The collection and processing of soil moisture, evapotranspiration, drainage and irrigation
data is currently in progress for the 2012 growing season. Regular updates on field activities/progress
can be found at http://aben-saregrant-ndsu.blogspot.com/

The use/installation of SSD, CD, and Sl systems in the RRV has dramatically increased over the last
decade. With this increase also comes an increased need for a better understanding of how to optimally
manage these systems such that an increase in yield is seen along with a decrease in nitrate loadings
and soluble salts to surrounding surface waters. By incorporating net irrigation via a Sl system and
drainage via a SSD system in the Checkbook method the landowner is given a simple, familiar, and
effective way to manage their system



Electron Donor Contributions to Denitrification in the Elk Valley Aquifer, ND

Electron Donor Contributions to Denitrification in the Elk
Valley Aquifer, ND

Basic Information

Title: |Electron Donor Contributions to Denitrification in the Elk Valley Aquifer, N
Project Number:|2013ND273B

Start Date:[3/1/2013
End Date:|2/28/2014

Funding Source]104B

Congressional District{001
Research CategoryjWater Quality
Focus Category|Nitrate Contamination, Groundwater, Water Quality
Descriptors:

Principal Investigators:|Scott F Korom
Publication

)

1. Presentation: Kreiger, A., S. F. Korom, and W. Schuh, Electron donor contributions to denitrification

in the Elk Valley aquifer, North Dakota, 58th Annual Midwest Ground Water Conference Program
with Abstracts, Bismarck, ND, September 23-25, 2013.

Electron Donor Contributions to Denitrification in the Elk Valley Aquifer, ND
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