Neuse Estuary Monitering and ' Research Program

iINESU

e o e W, £, S5

v.ncsu.edu

Center for Applied A

= wwwawatergual

o =
W
WiE S
RESEAG .
G -
'{{.\:



Viore than 2/3'oficoastal rivers and bays in the U.S.
are moderately to' severely. degraded from cultural
eutrophication. = Howarth et al. (2000)

= “Anthropogenic impacts on water quality are strong
and/the need/forscharacterizing/amplent:conaitions
and/temporalitrends intheseConaitiGnNsis
correspondingly urgent. " - Jasshy etral (1997



Program oebjective (6ngoeing)

Using a decadal+ dataset, characterize physical,
chemical, bielogical trends in the Neuse Estuary.

Thanks te: CAAE stalfiand studentss statiStician SHDRBICKEYHES
Brownie; collaboraters inileragenciesiandiacad eEmicunSttution sy
funding from the NC GenerallAssemblyERPARpHVAEFOUNUAtiONS'



> Inventoried and groundtruthed major SeUrCes of
mammalian wastes (GIS); woerking te:guantify, SOUrCes of
nen=peintpelittanticadings
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\Watershed profile

Nutrient leading to the Neuse - past decade

» Not well'guantified —noen-point poelliution from runoff
(row crops, CAEQS), stormwater (Impenvious
surfaces), Industral’/residential lawnicare;
groundwater; atmoesSphEnc depaSItion (WeL; diy):
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Improvements — Neuse watershed

»> P bhanned from domestic detergents (1985-).

» Biological nutrientremoval (BNR)at:Seme major
WWITIPs (also reducedbypassing eliaw sewage dunng
moderate-major: storm events) (20005):

» Buifers (=17 m [0t | falongicertaintsiream sy 2000%):

» Cropland farmers Ssigned agreem entitoNed UCETNEIN,
use of: N rertilizer by 409 (20038):



Methods

> Collected water.quality. data (10 yr;, =40 variables, wWeekly —
piweekly April-Oct., monthly Nov.-March, more frequently.
during bleems, other events); alse, ADCP flow data,
augmented (past 4 yr) with RTIRM platferms.

> Calibrated time series models (ARIMASIeg-transiermed
data — then transfermed Backitorthe earginal units

for graphs) to Improyve prediction eiilcng-teErmmitiends
N nutrientleadings.

»> Developedian ADCR-calibrated HieoWimeuelfisingfa
delivery gate at entrance ol estiany/ ;s MillSEBanch

(previous models estimated il WO MI=vOKIMNIPSTEAN):

> Developeda univaratemed el NoRuISSOIVED IOXY T EN
1o evaluate long-term trends GVERUIME:



Neuse Estuary study area - CAAE

® RTRM Automated Platforms
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ADCP Current Velocity (cm / sec)
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Mass Water: Transport
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Cross-transect ADCR m w0 e
detalled data set —included
bottom-tracking capanility
for accurate bathymetry.
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Reed et al. (2004), Estuarine and
Coastal Shelf;Science
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Modeled mass water: transport, Vs. measurements
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1200 nUSGSHixed point(Kinston)= e ~
-~ - Model (Mills'Branch)
7
(40)
300 =
é ou
) In
@) 7 I \.
E I 1
= I\
g 400 = A “l \ .‘I\ /.
Of :
@) '/."\n /' ons o \ El(‘\ =
= I \ [] /.' .‘ -‘ 7/ | | /.I. .s.\./\ | ]
LY 4 \ O L1 e e
O .,.\.. N0 ’. OO OO \. o
0 | l I | | | |

0 4 e b ele 2o 24 U8
N SECT
Historical approeach underestimates massWateriranSpoAivini ssBranch
= petter. gate).
Burkholder et al. (2004), Proceedings;ofitheNational ;AACad EMY0I#SCIENCES



CAAE’s Remote Data Acquisition Platforms (1999-)

> Meteorologicallmeasurements — \,
wind'speed/ direction, air temp.,

rel. numidity, barometric pressure,;
Incident selar radiation, precip:

> Hydroloegicalimeasurements =\water
level, water temp., salinity, DO,

redox, pH, turbidity:

»> Discrete waterrsamples (ISCO

sampler; short/long intervals)ierq; i
> 204,000 nutrient samplesianalyzea: J
=7 |
www.waterguality:ncsuredu Gl on st 21, 2004 —
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Dissolved oxygen (example)
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Depth (m)

Glasgow et al. (2004), J: Exp: Mars BiolFECGO1S)

Profiler Record for DO (Caroelina Pines, ~2,400 casts)
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\Viore intensive bleom sampling

Neuse dinoeflagellate bleom (Prorocentrum minimum)
near south shoere at Mills Branch, Dec. 2000

Aoy

Powerboat
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Springer et al. 2004, Harmiul’/Algae



Phytoplankton chlerophyll a

April = 28, 2001
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Flanner \ Beach

Carolina
Pines

-76.95 -76.9

Springer; et al. (2004), HarmiulfAlgae
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Related to nutrient pulses
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Annual Water: Delivery Volumes at Mills Branch

Dennis*,

Fran, Bertha,
rthur?, JosePhine*
|

Floyd, Irene*
Bonnie*, and
wet spring
Emily* B8 Allison* X
and above- El Nifio '

normal —
x winter mid’97-
B early’98

— 100-yr
Da”'j”e/o\/ drought

1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003

Burkholder et al. (2004), Preceedings ofiithe National AACa0 EMYAGIFASCIENCES



TN leading — Neuse Estuary

1 28%, p = 0.017 l 15%, p = 0.313
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»> Parametric PROC ARIMAS nONEpaamenicrSeasenal
Kendall Tau moedels agreeds SIgnifiiCan it ECHEESE
(=28%) In IN'leading. HoweVer dreougntiyeansianeye
the trend.



INleading estimates (Neuse Estuary)
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> PROC ARIMA (parametric), SeasenallKendaliNiau(nen:
parametric) trend analysess thends(EdreugnWeErEN Gl

affected by the hurricanes:

> No significant.change intiNieadingreVERNEN aSIHUECAG =

“running to stand still*.



NH, = concentrations - Neuse Estuary

1994 - 2003 1994 — 1999 (excluding drought)
| 503%, p < 0.0001 [ 190%, p = 0.015
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> —200=50001Nncrease (Significant; WithrerrWithoUutithe
sustained dreougnt): Potential driverss changes iniiana
Use andwaste Inputs; regeneration etc. [NOs concs.
Increased 120%, but not significant |-



Chlerephyll'a = Neuse Estuary (1994'— 2003)

o 2N ama
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> No'significant trend fer all Statien'S CenSIderRed
collectively, but significantiincreases(Upr6OYo)faiiSOmeE
stations.



Summary: (Neuse, 1993 — 2003)

> IIN leading l 28% (significant; but drought-related
[2000-2002]. Leadingis again increasing). TNtrend
nighly sensitive to k(e change fliom 4994-). "No
change in P lcading £ drougnt:

> NH,* concentrations 1 200 - 50056 S1gnIfcant=dreugnt:

> chlal in localized areas; buttnerchangecyerails



From analysis of this decadal database

> Drought-related TN'leading decrease (leading again

INcreasing.

» Highly significantincreasein N, = CONnCeENLations,
related to NeN-pPoINtSEURCEST IMpProVediteatmentiol

SOME Major POINt:SCUCES (SEWATE);

Overall; these analySes pPoINtetIENEENNGICONTO]
additional' nen:=peIntisSEULCESTasHNIMany ESTUIAIIES
throughout the world:



Ongoing and Future Plans — Neuse Monitering
and Research Program (CAAE and partners)

0 AsSess factors controlling harmfulalgal blooms

(meteoroelogy, nutientfiuxes; grazing);

0 Improve guantificationreffnutrentileading; and examine
the role ofinen-pointiseurcesion algal i oemSHRIIRIVI);

0 Fiish validating the WIS ERATEEDECAASPATNGOEIS
[0 Improve prediction e phyieplankien chicrepnhyils
harmful algal'bleems:



Ongoing and Future Plans (CAAE and partners)

0 Environmental education outreach (Various

secondary schools, high'schoeols, colleges)
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