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Project Activities

Substantial effort was devoted to recruiting and engaging a M.S. graduate research assistant,
Ryan Dodd, whose assistantship began on August 16, 2010. In the meantime, he was hired as an
hourly employee to participate in the final planning and preparation for laboratory incubations,
analyses, and greenhouse experiments. This project and the continuation of project activities
after termination are Ryan’s thesis research. All Soil Science (SSC) graduate students are
required to serve as teaching assistants for two semester-sections of a SSC course. Ryan is
serving in this capacity this semester, Spring 2011, which has decreased the time that he has been
able to devote to this project and resulted in his project assistantship being offset this semester by
CALS/SSC teaching assistant funds. Given that this grant will expire 28 February 2011 and we
have been notified that a no-cost extension will not be possible, we sought and obtained
additional funding to continue Ryan’s assistantship through the completion of his degree in 2012,
which will allow us to continue the research initiated in this project. Delays in the establishment
of project accounts (established 4/22/10, notification received 5/3/2010) and difficulties in
locating appropriate North Carolina Dept. of the Environment and Natural Resources,
(NCDENR)-permitted sites for the field trials resulted in us not being able to initiate them in
summer 2010 as planned; below we detail one field trial that was initiated in Fall 2011. Special
apparatus required for the amino sugar nitrogen (N) test went missing during recent lab
renovation. Replacement equipment was fabricated and tested. Given these issues, were have yet
to establish the greenhouse trials.

The lab incubation phase of this project was initiated in September 2010. We began by
identifying suitable sites from which the soils for these experiments could be obtained.This was
done using USDA-NRCS soil maps, detailed experimentation soil maps, and aerial photographs.
We excavated two representative piedmont soils, Vance sandy clay loam and Wedowee sandy
loam from Rockingham and Nash County, respectively; and two representative coastal plain
soils, Norfolk loamy sand and Noboco loamy sand from Johnston and Duplin County,
respectively. We collected ~130 L of soil from each site through a depth of ~20 cm. The soil
consisted primarily of the surficial Ap horizon (“plow layer”), but for the piedmont soils,
included some of the clayey Bt horizon. We sieved field soils to pass a 2-mm screen and
submitted a moist sample of each to the North Carolina Dept. of Agriculture and Consumer
Services Agronomic Division (NCDA&CS) Soil Test Section laboratory for routine fertility and
chemical analysis. The remainder of the soil was air dried prior to incubation described below.

Three biosolids were selected and acquired for testing: a dry pellet from Cary’s wastewater
treatment plant (WWTP): Cary “Enviro Gems”, a Class A exceptional quality (EQ) biosolids
residual of a biological nutrient removal process (hereafter: “Cary pellets”); “Raleigh Plus,” a
lime-stabilized twice-dewatered, Class A EQ product from the City of Raleigh’s Neuse River
WWTP aerobic process; and “OWASA cake,” a moist product generated from the anaerobic
biological nutrient removal process of the Orange County Water and Sewage Authority
(OWASA) WWTP. Chemical analysis of these products was provided by the generators except
for the OWASA cake, which was analyzed by the NCDA&CS Waste Analysis laboratory
because the generator (OWASA) was not required to analyze the biosolids, as their disposal was
contracted out to a composter, who need only analyze the final compost product.

Three different laboratory methods for estimating plant available nitrogen (PAN) in biosolids
were proposed for this project: aerobic and anaerobic incubation (Bundy and Meissinger, 1994),
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and the amino sugar nitrogen test (ASNT, a.k.a, the Illinois Soil Nitrogen Test, ISNT; Mulvaney
and Khan, 2001; Mulvaney et al., 2001 ). The aerobic incubations are relatively long-term
(several months) and are in progress. Here we comment on the anaerobic incubation for which
partial data are available for the coastal plain soils. Incubation and analysis of the piedmont soils
are in progress. The ASNT has only been carried on a trial basis. From the results of these trials,
we concluded that some fabricated equipment needed to be adapted and titration equipment with
greater accuracy and precision purchased. Some of these materials have arrived, but others are
on backorder.

The anaerobic test involved a 7-day incubation at 40°C of soil plus biosolids or fertilizer plus 50
mL of dioionized water in sealed plastic specimen cups. The experimental design wasa 4 X 5 X
4 factorial arrangement of treatments: N source X N rate X soil. The four N sources were: 1)
NH4NO; fertilizer reference (reagent grade; assumed to be 100% plant available) and the three
biosolids: Cary pellets, Raleigh Plus, OWASA cake. The five N rates were multiples (0X, 0.5X,
1.0X, 1.5X, and 2.0X) of the agronomic N rate determined from the North Carolina Realistic
Yield Expectation (RYE) Datebase (North Carolina Nutrient Management Workgroup, 2003) N
for corn averaged over the four soil types Norfolk, Vance, Wedowee, Noboco. For the statistical
analyses, the soil factor will be analyzed as described above as well as two regional classes, i.e.,
Piedmont versus Coastal Plain. Each treatment combination was replicated four times. After the
7-day incubation, 50 mL of 2M KCI was added to the soil + biosolids + water mixture and
shaken for 1 hr. The extract was filtered through No. 42 filter paper and analyzed for NH, and
NOj3 on a multi-channel flow injection auto-analyzer (Lachat QuikChem 8500 Series 2; Lachat
Instruments, Loveland, CO).

A field trial was initiated in Fall 2010 on a cooperating grower’s field near Spring Hope in Nash
County to test the efficacy of the different N sources and agronomic N rates on tall fescue
(Festuca arundinacea) growth and productivity. This trial is being facilitated by a private
nutrient management consultant, Scott Carpenter of SoilPlus. An initial meeting was held with
the landowner to explain our purpose, obtain permission, and secure a suitable site for the
experiment. The research site, under established fescue, does not have a history of biosolids
application. We used a split-plot factorial treatment structure in a randomized complete block
design with four replications. The main plot factor consists of two N sources: 1) Cary pellets and
2) fertilizer grade NH4;NO3 prills, applied at multiples (0, 0.5X, 1.0X, 1.5X, and 2X) of the
agronomic RYE N rate for fescue on the experimental site soil, which is mapped as a Wedowee
sandy loam soil. Main plots are 12- by 12-ft. After Year 1, each plot will be split; one split plot
will receive a second pellet application while the other will not in order to determine residual N
from the initial application. Nitrogen treatments were applied on 15 November 2010.

Results and Discussion

Caveat: All results herein are preliminary and require confirmation by additional statistical
analyses.

Analyses of the three biosolids, shown in part in Fig. 1., revealed that the Cary pellets contained
the greatest amount of total nitrogen (N), followed by OWASA cake, and Raleigh Plus. This
implies that Cary pellets would likely provide more plant-available N (PAN) than OWASA cake
or Raleigh Plus, which had substantially lower total N than the other two biosolids. The results
shown in Fig. 2A1 and 2B1 confirm this. The proportion of biosolids total N that was organic
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Figure 1: Analysis of three biosolid products used, displaying Total N,
inorganic N, organic N, and % dry matter.

was similar in all sources, averaging 95%. This is typical of biosolids from modern WWTP,
which are very effective at removing/reducing inorganic (mineral) N (i.e., NOz and NH,) from
wastewater. While these mineral forms are considered immediately plant available, they are only
a small proportion of total biosolids N, hence the overarching objective of this research: to
estimate the rates at which and amounts of biosolids organic N that will mineralize to become
plant available N (PAN = NH4 + NO3). The dry matter proportions of the biosolids varied as
could be predicted from their natures: the dried Cary pellets had the highest dry matter,
OWASA'’s dewatered cake intermediate, and the double-dewatered Raleigh Plus, the lowest.

After anaerobic incubation, the Norfolk unamended control released approximately double the
total PAN compared to the Vance soil, 23 versus 11 mg kg™, respectively. We will compare the
humic matter contents of the soils to determine if this was likely due to a greater amount of
organic N in the Norfolk versus the Vance soil prior to incubation, or if the Norfolk soil
inherently released more N via anaerobic incubation. If so, this would have important
implications for mineralization of biosolids added to these soils (see below).

Based on the initial N analyses, it was hypothesized that the Cary pellets would yield the greatest
amount of N after the 7-day anaerobic incubation. In the results provided here for the two
coastal plain soils, Norfolk loamy sand (Fig. 2A_) and Vance sandy clay loam (Fig. 2B_), the
Cary pellets did yield the greatest amount of total PAN on the Norfolk soil, followed by the
Owasa cake, NH4NOs, then Raleigh Plus. For the Norfolk soil, the N-release responses of all but
Raleigh-plus were similar; the latter demonstrated no response to increasing N rate, an unusual

4




140

120

100

)

80

60

Total PAN (mg L

40

20

NH,-N (mg L)
[=] [=] (=] (=] (=] (=] [=]

(=]

)
S

Al Norfolk loamy sand
T NHND; _— ' g
O OWASA cake ,l
F Raleigh-plus s - I
Z Cary pellet g .
;Umrs:iled check p j/ 7 )I
g
i //
. > I
{ i// —% T
I
0.0 0.5 1.0 15 20
RYE rate
AZ Norfolk loamy sand
2 NHNO; - A
Z OWASA cake el
% Raleigh-plus -
- Cary pellet
4+ Untreated control . - %
A
g
- 3
. —1
T —&
& & l
. -
{ 1
5
0.0 0.5 1.0 1.5 20
RYE rate
A3 Norfolk loamy sand
T NHyNO;
T OWASA cake
% Raleigh-plus
< Cary pellet

¥ Untreated check

e
-
///
v
] — — —
0.0 05 1.0 15 20
RYE rate

NH,-N (mg L)

NO,-N (mg L")

Total PAN (mg L)

140

-
]
=]

-
[=]
=]

@
S

60

40

20

140

120

100

80

60

40

20

-20

70

60

50

40

30

20

B 1 Vance sandy clay loam !
=
1
1
t
0.0 05 10 15 20
RYE rate
BZ Vance sandy clay loam 3
1
o
e — —— é
=
0.0 05 1.0 15 20
RYE rate
B3 Vance sandy clay loam ]
//][/ l
o
L/
/l
5 >
}
E — - —
0.0 0.5 1.0 1.5 2.0
RYE rate

Fig. 2. Total plant-available N (PAN = NH, + NO,; #1), ammonium (NH,: #2), and nitrate
(NO,: #3) released during a 7-day anaerobic incubation of three biosolids and NH,NO,

applied at five rates to two representative coastal plain soils: Norfolk loamy sand (A) and
Vance sandy clay loam (B). Nitrogen rates were determined as 0, 0.5 X, 1.0 X, 1.5 X, and
2.0 X the North Carolina Realistic Yield Expectation Datebase (North Carolina Nutrient
Management Workgroup, 2003) N rate for corn averaged over the four soil types (Norfolk,

Vance, Wedowee, Noboco), i.e., ~148 kg N ha_l. Not that the y-axis scale for NO, (Fig. A3 &
B3) is half that of those for PAN and NH,. Error bars are standard errors.




result that we are unable to explain at this time. On the Vance soil, all N sources except Raleigh-
Plus had similar PAN release rates and amounts.

The greater proportion of organic N that is mineralized via anaerobic incubation is typically NH,4
rather than NOs. This was true for all the biosolids tested (Fig. 2). For both soils, the NH,4
released from all biosolids paralleled and dominated PAN release (Fig. A2 vs Al). However, for
NH4NO3 on both soils, only about half of the total PAN was NH,, which was to be expected
given the nature of this inorganic source. On the Vance soil, there were anomalies in the relative
amounts of NH, released from Raleigh Plus relative to the other treatments. We believe that this
was due to a labeling error: the 0.5 X RYE treatment was likely in fact the 2 X RYE treatment,
and all the other treatments were actually the next lower N rate. We are rerunning this
incubation to confirm this.

On the Norfolk soil, there was essentially no NO; released from anaerobic incubation of the
biosolids. On the Vance soil, there were small amounts of NOj3 released only with Raleigh Plus.
However, if we consider the NO; released from the unamended control soil as a blank to be
subtracted from the biosolids treatments, then Raleigh Plus mineralized no NOs, and the other
biosolids appear to have lost NO3. Nitrate in these soils may have been assimilated by
microorganisms and potentially re-released as NH,4. At this point, we have no hypotheses as to
why the dynamics of NO3 mineralization for Raleigh Plus on the Vance soil were different from
all other treatments. A closer inspection of existing soil analyses and addition analyses of soil
chemical and physical characteristics may inform these results.

Different biosolids appeared to have different mineralization rates and amounts among
themselves and on different soils. Biosolids mineralized N slightly faster in the Vance versus the
Norfolk soil. A primary objective of this research is to determine if different PAN availability
coefficients should be used for land application of municipal biosolids from different sources
and/or on different soils. These preliminary results indicate that different PAN availability
coefficients may be needed for biosolids from different sources applied to different soils.

These preliminary results also indicate that the Cary pellets would be the best N source among
the three biosolids tested. The Cary pellets had the highest initial N content, mineralized the
most PAN, and had a low moisture content which makes their transport and application less
expensive than the other biosolids. In principle, anaerobic incubation provides a relatively quick
(7 days) and easy estimate of PAN. However, the longer-term aerobic incubation better mimics
field conditions and may provide a better estimate of total PAN as well as an estimate of the
temporal rate of N mineralization. The latter is important in order to understand whether
mineralization of PAN from biosolids is in temporal synchrony with and of sufficient magnitude
to meet crop demand, which typically increases over time as a sigmoidal/logistic function. The
better this synchrony, the greater the N-use efficiency and crop uptake, and the less surplus N
that is available to leach to groundwater.

Our most recent (Feb. 18, 2011) visit to the field trial revealed some distinctly visible effects on
fescue growth and color (Fig. 3), manifested primarily as darker green foliage in some treatments
due presumably to greater amounts of PAN. However, the grass has not yet been sampled. Once
the fescue breaks dormancy and puts on growth sufficient to warrant a first cutting, sampling for
yield and nutrient content will be done followed by appropriate tissue analysis.



Fig. 3. Trial of ary Pellets versu NH4O3 pplied 3ivern1 rates to an tablid tnd
of tall fescue in Nash Co., NC. Treatment effects are manifested as different shades of green,
with darker green associated primarily with greater plant-available N (PAN). No fescue

sampling has been done yet; sampling will commence once sufficient growth occurs after fescue
breaks dormancy.
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OWASA: Orange County Water and Sewer Authority

PAN: plant available nitrogen
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Information Transfer Program Introduction
Information Transfer Program Introduction

The Water Resources Research Institute (WRRI) is heavily geared to providing water resources information to
the water professional. WRRI maintains a strong information transfer program by cooperating with various
state agencies, municipalities, and professional organizations to sponsor workshops and other events and by
seeking grants for relevant activities.

The professionals targeted by this program include private entrepreneurs, federal, state and local government
staff and officials, and representatives of industry, agriculture, consulting, and environmental groups. The
main forms of information transfer are through an Institute internet site, bi-monthly newsletter, conferences,
seminars, forums, workshops, luncheons, and research publications.

The workshops conduced through WRRI’s partnership with the Department of Environment and Natural
Resources Division of Land Resources constitute the primary means by which the Division meets its
educational obligations on sediment control under the state’s Sediment Control Act.

WRRI continues to be a sponsor of continuing education credits by the NC Board of Examiners of Engineers
and Surveyors as an Approved Sponsor of Continuing Professional Competency activity for Professional
Engineers and Surveyors licensed by the State of North Carolina. In addition, WRRI also submits information
for approval to the N.C. Board of Landscape Architects to offer contact hours to landscape architects. This
allows WRRI to offer Professional Development Hours (PDHs) to engineers and surveyors, and Continuing
Education Units (CEUs) to landscape architects for attendance at the WRRI Annual Conference and other
workshops, seminars and forums that WRRI sponsors.

During this reporting year, WRRI provided 83 PDHs and 62.5 CEUs through the workshops, seminars, and
other events described below.
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FY 2010 Information Transfer Progress & Achievements

I. WRRI Annual Conference

The WRRI Information Transfer Program includes the WRRI Annual Conference, which
the Institute has sponsored since 1998. It is North Carolina’s premier water research
conference where research is presented by university and corporate researchers,
students, local, state, and federal government agency representatives, and
environmental professionals. The 2010 Annual Conference was held on March 30-31,
2010. The theme was “The State of Water Resources in North Carolina”, and the
conference was accompanied by the NC Water Resources Association (NCWRA)
Symposium entitled “Water Energy Nexus: The Future of Two Valuable Resources.”

The event featured 67 oral presentations and 21 poster presentations. 193 people
attended the conference, and the event qualified for 9.5 PDHs. Dr. Richard Whisnant of
UNC-Chapel Hill’s School of Government delivered the keynote address “Fire and Water:
Making Meaning Out of Water Resource Policy.”

Il. Newsletter

Published the WRRI News five times during the reporting period. The WRRI News is an
8-page newsletter that covers a wide range of water-related topics from current federal
and state legislation and regulatory activities to new research findings, water-related
workshops and conferences, and reviews of water-related publications. The WRRI News
is now sent electronically to 911 federal and state agencies, university personnel, multi-
county planning regions, city and local officials, environmental groups, consultants,
businesses and individuals. It is also posted on the WRRI website
http://www.ncsu.edu/wrri/newsletter/index.html#fnews

Ill. Internet Services
The Water Resources Research Institute of The University of North Carolina maintains
an internet site: http://www.ncsu.edu/wrri. The purposes of the internet site are:
a. to provide wider dissemination of research results, such as WRRI research
reports, and information produced for our newsletter
e http://www.ncsu.edu/wrri/reports/index.html
e http://www.ncsu.edu/wrri/newsletter/index.html
b. to provide researchers quick and easy access to proposal and project related
materials (proposal guidelines and forms, guidelines for authors, etc)
e http://www.ncsu.edu/wrri/cfp/
c. to provide links to other water-related organizations that might be of use to the
research and management communities in North Carolina
e http://www.ncsu.edu/wrri/uwc/index.html
e http://www.ncsu.edu/wrri/stormwater/index.html
e http://www.bae.ncsu.edu/programs/extension/wqg/ncwra/



http://www.ncsu.edu/wrri/reports/index.html
http://www.ncsu.edu/wrri/newsletter/index.html
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http://www.ncsu.edu/wrri/uwc/index.html
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d. to provide timely information on workshops, conferences, seminars and other

educational opportunities, and presentations from WRRI sponsored events

e WRRI Annual Conference Programs
(http://www.ncsu.edu/wrri/conference/past.html)

e Erosion and Sedimentation Control Planning and Design Workshops
(http://www.ncsu.edu/wrri/events/esc workshops/pastescworkshops.html)

e Local Programs:
(http://www.ncsu.edu/wrri/events/localprograms/index.html)

e North Carolina Water Resources Association Forums
(http://www.ncsu.edu/wrri/events/ncwra/pastforums.html)

e Progress Energy Water Resources Seminars
(http://www.ncsu.edu/wrri/events/progressenergyseminars/pastforums.ht
ml)

IV. WRRI Electronic Lists
WRRI maintains the following electronic mail lists (listservs) for information transfer
purposes:

a. Water-Research list - 208 subscribers — inform water researchers from NC
universities about calls for papers, grants, upcoming conferences, student
internships, etc.;

b. WRRI-News list - 911 subscribers - informs researchers, local governments,
municipalities, interest groups etc. about calls for papers, grants, upcoming
conferences and events, etc.;

c. NCWRA-info list - 246 subscribers - provides information of the North Carolina
Water Resources Association sponsored events;

d. Urban Water Consortium (UWC) for Urban Water Consortium member
communications;

e. and UWC-Stormwater Group list for the UWC Stormwater Group member
communications.

V. Audio-Visual Productions

The Water Resources Research Institute designed a tabletop exhibit to display at
conferences, workshops, and other events in which we participate. The exhibit isa 7' x
4', 4-panel display bearing our name and logo along with photos and descriptions of
several current research projects. This display highlights our current research and
publications at our annual conference and at other events.

Most presentations given at workshops and seminars sponsored by WRRI are uploaded
to the WRRI website for public viewing (see under WRRI Internet Services). Investigators
or their graduate students have presented or will present an oral or poster
presentations at a WRRI Annual Conference. Many of these presentations are available
from past WRRI Annual Conferences at: www.ncsu.edu/wrri/conference/past.html
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VI. NC Urban Water Consortium

WRRI administers the NC Urban Water Consortium (UWC) and meets with the members
quarterly. The consortium was established in 1985 by the Institute, in cooperation with
several of North Carolina's larger cities to provide a program of research and
development, and technology transfer on water problems that urban areas share.
Through this partnership, WRRI and the State of North Carolina help individual facilities
and regions solve problems related to local environmental or regulatory circumstances.
Participants support the program through annual dues and enhancement funds and
guide the program through representation on an advisory board, selection of research
topics, participation in design of requests for proposals, and review of proposals. There
are 12 member cities/special districts in North Carolina, and several members hosted
qguarterly meetings on the following dates: March 18, 2010 in Huntersville; June 04,
2010 in Cary; October 15, 2010 in Durham; and December 13, 2010 in Greensboro.

The UWC also provided partial funding to USGS 104(b) projects, further supporting the
research and the resulting dissemination of project results through presentations and
publications. During this project year, they supported projects 2010NC147B (PI Stewart)
and 2010NC148B (Pl de los Reyes). In addition, they funded a project at UNC-Chapel Hill
by Pl Hughes entitled “Ensuring Water Supply Reliability and Financial Stability for NC
Water Utilities”, the results of which are provided in individual profiles for participating
utilities, as well as presented at WRRI events.

VII. NC Urban Water Consortium - Stormwater Group

In 1998, several members of the NC UWC partnership formed a special group to sponsor
research and technology transfer on issues related to urban stormwater and
management. The Urban Water Consortium (UWC) Stormwater Group is administered
by WRRI. Participants support the program through annual dues and enhancement
funds. They guide the program through selective representation on the WRRI advisory
board, determining stormwater-related research priorities, participation in the design of
requests for proposals and review of proposals submitted to WRRI directly or to the
SWG. Currently there are eight members in the SWG, and quarterly meetings were held
on the following dates: March 25, 2010 in High Point; June 10, 2010 in Greensboro;
September 09, 2010 in Raleigh; and December 09, 2010 in Huntersville.

The UWC-SWG provided funding for a project at NC State University by Pl Hunt entitled
“Long-term Modeling of Bioretention Hydrology with DRAINMOD”, the results of which
are being presented to the SWG in FY11 and will also be presented at the 2012 WRRI
Annual Conference.

VIII. Other WRRI Sponsored Workshops, Forums and Seminars

a. The WRRI Information Transfer Program includes workshops supported by the NC
Department of Environment and Natural Resources (DENR), Division of Land Resources
Land Quality Section along with the NC Sedimentation Control Commission (SCC).
Workshops held during this period include:



e Two Spring Erosion and Sediment Control Planning and Design Workshops,
March 3-4, 2010 in Clemmons, NC and April 12-13, 2010 in Raleigh, NC
e Two Fall Planning and Design Erosion and Sedimentation Control Workshops,
October 26-27, 2010 in Mills River, NC and November 8-9, 2010 in Raleigh, NC
e Erosion and Sedimentation Control Local Programs Training Workshop, January
26-27, 2011 in Raleigh, NC.
Information on these workshops can be found at
http://www.ncsu.edu/wrri/events/esc_workshops/pastescworkshops.html

b. WRRI formed a new partnership with NC DENR Division of Water Quality (DWQ) to
begin the NC DWQ Stormwater Programs Workshops
(http://www.ncsu.edu/wrri/events/dwq/):
e One DWQ Stormwater Programs Workshop, April 22, 2010 in Clemmons, NC
e One DWQ Stormwater Programs Workshop, December 2, 2010 in Raleigh, NC

c. Another way WRRI provides Information Transfer is through the North Carolina Water
Resources Association (NCWRA) Luncheon and Forums
(http://www.ncsu.edu/wrri/events/ncwra/):

e April 19, 2010: “The Little Sugar Creek Stream Restoration Project”; Crystal
Taylor, PE, CFM, Project Manager Mecklenburg County Storm Water Services
Engineering Department

e September 13, 2010: “Incorporating the Value of Ecosystem Services and
Uncertainty into Water Supply Planning”; Douglas J. MacNair, PhD, Vice
President, ENTRIX

e December 6, 2010: “Determining Ecological Flows for River Basin Planning in
North Carolina”; Jim Mead, NC Division of Water Resources

e February 7, 2011: “What You Need to Know about the NC Phase | and Phase |l
MS4 Programs”; Mike Randall, NC Division of Water Quality- Stormwater
Permitting Unit.

d. In addition, one seminar was sponsored by Progress Energy at NCSU’s Jane S.
McKimmon Center to provide Information Transfer
(http://www.ncsu.edu/wrri/events/progressenergyseminars/pastforums.html)

e March 31, 2010: “Regulation of Nutrients in North Carolina Surface Waters”, by
Connie Brower, Classification & Standards Coordinator; Rich Gannon, NonPoint
Source Planning Supervisor; Jeff Manning, Classification & Standards Supervisor;
Matt Matthews, Surface Water Protection Section Chief; Dianne Reid, Basinwide
Planning Supervisor


http://www.ncsu.edu/wrri/events/esc_workshops/pastescworkshops.html

USGS Summer Intern Program

Basic Information

Start Date:|3/1/2010
End Date:|2/28/2011
Sponsor:[NC USGS
Mentors:|Melinda Chapman
Students:|James Rudder
Internship Evaluation

Question Score

Utilization of your knowledge and experience |Very Good
Technical interaction with USGS scientists Good
Treatment by USGS as member of a team Good
Exposure and access to scientific equipment [Very Good
Learning Experience Very Good
Travel About Right
Field Experience Provided About Right

Overall Rating

A+

Additional Remarks

USGS Summer Intern Program




Student Support

Category Section 104 Base | Section 104 NCGP NIWR-US.GS Supplemental Total
Grant Award Internship Awards
Undergraduate 9 0 0 0 9
Masters 9 0 0 0 9
Ph.D. 2 0 1 0 3
Post-Doc. 0 0 0 0 0
Total 20 0 1 0 21




Notable Awards and Achievements

During FY 2010, WRRI has made a number of internal achievements, as well as enjoyed the stories of success
communicated by PIs about their own successes and those of their students. A number of these achievements
relate to restructuring, strengthening, and streamlining WRRI as an organization through staff changes and
enhanced partnerships. WRRI also seeks additional funds from partners across the state to enhance its
research and outreach activities beyond base federal and state appropriations

I. ORGANIZATIONAL AWARDS & ACHIEVEMENTS
a. USDI/USGS Determination of Recertification and Continued Eligibility of WRRI-UNC

Based upon a report submitted by WRRI for the period 2002-2007, USGS re-certified WRRI as eligible to
receive grants under the provisions of Section 104 of the Water Resources Research Act of 1984, as amended.
The USGS-appointed review panel, in particular, found that WRRI “....continues to be exemplary, with
enviable programs of research and information transfer.” In a letter to the NCSU Chancellor, USGS also
stated “We commend the current Director, Dr. Michael Voiland, for continuing an outstanding program.”

b. Designation as Center of Excellence in Watershed Management

The U.S. Environmental Protection Agency designated NC State University, through the Water Resources
Research Institute, as a Center of Excellence for Watershed Management. The EPA and university officials
signed a memorandum of understanding to help communities identify watershed problems and find
sustainable solutions. The designation will allow NC State to continue to develop strong partnerships with
other institutions, organization and agencies required to protect and restore watersheds. Currently, WRRI is
partnering with NC DENR, NCSU Extension, and UNC-Chapel Hill to assess the current status of watershed
efforts in NC, and develop new strategies aimed at statewide coordination of these efforts.

c. Staffing Efficiencies & Consolidation

Beginning in 2009, efforts have been made to consolidate and achieve cost- savings at two water
resource-related and federally designated and supported centers within ORI — NC Sea Grant and WRRI. This
staffing initiative continues an approach that began in 2009 with the establishment of a single director position
for these two centers/institutes and also a part-time (0.25 FTE) position of associate director for research.
Estimated WRRI state salary (with fringe benefit) savings accruing from all such staffing consolidations since
2009 and through June 30, 2011 are calculated to total over $400K.

Accounting Support: In June 2010, to address a vacancy of an accounting technician position at WRRI while
seeking greater cost savings and efficiencies at both WRRI and NC Sea Grant, the two centers (WRRI and NC
Sea Grant) took action to share equally (50:50) a single accounting/administrative position. The position is
key to the administrative functioning of both centers.

Business Officer: In September 2010, the previous full-time position of WRRI Business Officer was subject
to a Reduction in Force (RiF). In December 2010, the full time fiscal officer position for NC Sea Grant was
ultimately split to allocate 0.30 FTE as the WRRI Business Officer. The position is key to the administrative
functioning of both centers.

Coordinator for Research and Outreach (CRO): With a vacancy in its Environmental Education and

Communications Coordinator position occurring in June of 2010, the duties of that position were re-evaluated,
based upon how the position had changed in its work focus over the last 6 years and how EPA staffing needs
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at WRRI had shifted given the Institute’s new leadership structure. The position was redescribed and retitled
“Coordinator for Research and Outreach (CRO),” and this position was filled in October 2010.

II. EXTERNAL FUNDING AWARDS & ACHIEVEMENTS
a. External Research Support from the Urban Water Consortium and Stormwater Group

New interaction and operational procedures were mutually agreed to by WRRI and the Urban Water
Consortium (UWC) and its affiliated Storm Water Group (SWG). Together, these two stakeholder
organizations, composed of representatives from the state’s larger municipal drinking, waste, and storm water
utilities, contribute $160,000 annually in fees that can then be allocated to university-based water research
projects managed by WRRI. In 2010-11, the groups will have supported almost $550K in research
administered by WRRI and carried out by university faculty.

b. External Education and Outreach Funding from NC DENR

To carry out the Erosion and Sediment Control and Local Program workshops, WRRI secured two contracts
from the NC Department of Environment and Natural Resources (DENR) for a combined total of $94,390 to
cover the costs associated with the workshops. This includes funding to cover 7 months of salary of WRRI’s
0.5 FTE Workshop Assistant position. These contracts are the primary means by which the Division of Land
Resources meets its educational obligations on sediment control under the state’s Sediment Control Act.

III. RESEARCH AWARDS & ACHIEVEMENTS

The following awards were made to students and researchers whose work was supported through
WRRI/USGS funding:

a. Project #2010NC147B (PI Stewart): PhD Candidate Jennifer Gentry Shields received an honorable mention
in a student poster competition at the 2011 WRRI Annual Conference and NCWRA Symposium (Raleigh
NC) for poster presentation entitled “Alternative indicators to predict water quality in a North Carolina
drinking water reservoir based on land-use characteristics”.

b. Project #2010NC148B (PI de los Reyes): Xia He won 2nd place for a poster presentation at the 2011
WREE Research Symposium.

c. Project #2010NC145B (PI Heitman): M.S. student Chris D’ Auito was a finalist for top student presentation
for an oral presentation at the 2010 Conference for the Soil Science Society of America.

d. Project #2009NC122B (PI Arumugam): M.S. student Harminder Singh received third prize in the 2011

WRRI Annual Conference and NCWRA Symposium for the poster presentation entitled “Experimental
Seasonal Inflow Forecasts for North Carolina”.
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