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| Monltorlng Stations

HARKETT
- @"\feﬁ WAY NE
¢ SR é, 03 ., LENOIR
' | Fayetteville
_ .‘ { Clinton
CUMBERLAND %, SAMPSON 'ﬁi}
L\ : GCO
) =
\{ ...... = s LCO
3 : ®6RC
\"» /r )
! = -
\_ﬂ_ = b=
ropesgn EliZe th W
) BLADEN ?* Ty
i H.AD
i
) =, i Burgaw 8
ot ., b,
N OL -
€11 ;
# , NCF117
J1c ®NCF6 "\ il
Lve2 P o 7 SC-CH
=Y AN
+ LCFRP Stations
—— Rivers
"1 County Boundaries BRUNSWICK

|:| Municipalites

Cape Fear River Basin

. — Miles
0 4 8 16

All data shown within were
collected by the Lower Cape
Fear River program at UNC
Wilmington.

The program began in 1995

and is ongoing. Data are state-
certified and available from 32
sites on our UNCW laboratory

website https://uncw.edu/cms/

aelab/Icfrp/ where our annual
reports are on-line; the data in
the reports are in Excel
format.

Or email Dr. Mallin at

mallinm@uncw.edu.



https://uncw.edu/cms/aelab/lcfrp/
https://uncw.edu/cms/aelab/lcfrp/
mailto:mallinm@uncw.edu

CAFOS - Concentrated (also called confined)
animal feeding operations

The U.S. EPA (2014) defines large CAFOs as
containing > 1,000 head of beef cattle,
2,500 swine > 25 kg or 10,000 swine < 25 kg,
125,000 chickens or 82,000 laying hens or

55,000 turkeys.
(left) cattle CAFO (middle) swine CAFO (right) turkey CAFO
Washington state Interior, Duplin Co., NC interior, Duplin Co.
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Swine CAFOs in eastern North Carolina River Basins:
2017 NC swine inventory 8,9000,000
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North Carolina Rendering Plants, Landfills
and Commercial Poultry Farms
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NOTICE
Every effort has been made to ensure the accuracy of
information, but errors and conditions originating
from physical sources usedto ﬂevelup the database
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| NAau St rla | Highest concentration of CAFOs in the world

Ag riculture ~25% of land use is agriculture & livestock

Map credit: Colleen Brown



Pathways of CAFO waste inputs to off-site
receiving surface- and groundwaters (trans-
boundary pollution)

» Acute spills and breaches
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Storm-related incidents
Spray-field surface and subsurface stormwater runoff
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10% swine death; burial,
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NO; (nitrate + nitrite) — 20-
Year Summary (as mg/-N/L)
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Total Phosphorus (TP) — 20-
Year Summary (as ug-P/L)

Black River basin TP trends
(2000-2019):
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FECAL COLIFORM BACTERIA — TREND SUMMARY BLACK RIVER

Significant increases in fecal coliform
(cfu/100 mL), 20 year period 2000-
2019 (all non-point stations except
NC403 and possibly Colly Creek)
Black River Watershed

6RC (R= 0.596, df=18, p= 0.006)
LCO (R= 0.516, df=18, p= 0.020)
GCO (R=0.717, df=18, p= 0.0004)
COL (R= 0.517, df=18, p= 0.020)

Fecal Coliform Median Values by
Year — Great Coharie Creek
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Fecal Coliform Median Values by
Year - Little Coharie Creek
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FECAL COLIFORM - TREND SUMMARY NECFR BASIN

Significant increases in fecal coliform
(cfu/100 mL) over the 20-year period
from 2000-2019

Northeast Cape Fear Watershed
GS (R=0.760, df=18, p= 0.028)
ROC (R=0.641, df=18, p= 0.002)

NC403 (R= 0.625, df=18, p= 0.003)

Cape Fear Watershed
BRN (R= 0.598, df=18, p= 0.006)
HAM (R= 0.523, df=18, p= 0.018)

Fecal Coliform Median Values by
Year — Rockfish Creek

1,000 7y = 25.956x - 51923
_ L
0 R?=0.4103

600 -

2000 2005 2010 2015 2020

ecal Coliform (cfu/100mL)

Fecal Coliform Median Values by

Year - NC403
__450 - .
T 400 1 y=9.9812x - 19941
S 350 - R2 = 0.3908
33
@)
£

2000 2005 2010 2015 2020

Fecal Coliform Median Values by
Year — Goshen Swamp

_.1,000 ~

—

5 800 - y = 16.683x - 33332

d Rz = 0.2747

2 600 -

C)

= 400 -~ °,

o

= 200 A * o o

8 = P ®
(-_G o —FFF—FF—F 77—
8 2000 2005 2010 2015 2020




Orthophosphate (PO,)
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Summary Long-Term Information

13 Black and Northeast Cape Fear basin stations showed
significant nitrate increases (mainly non-point source areas)

TN significantly increased at 7 sites, including the Black
River

10 Black and Northeast Cape Fear basin stations showed
significant TP increases, as did 2 lower CFR estuary
stations

Fecal coliforms significantly increased at numerous sites

In contrast, most stations along the mainstem Cape Fear
River (dominated by large NPDES dischargers) showed no
significant changes in nitrate, ammonium, TN or TP.

However, 10 of these mainstem sites showed significant
decreases in orthophosphate over the 20-year period.




Published UNCW research (Brown, Mallin, Finn
Loh 2020, Env Mon Assessment 192:515) N S e
demonstrated that nitrate concentrations were

significantly correlated with high 15N o

signatures (animal manure signal), proving {

the high N was not related to fertilizer or N |

fixation.

Thus, non-point nutrient discharge from

CAFOs, as well_as.small WWT plants are

majer.sources of the nutrient increases to the

LCFR basin.
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