Down-gradient Stream Nutrient Concentration Responses to Wastewater Management Approaches
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Introduction

* Onsite wastewater treatment systems (OWTS) In
the watershed of Falls Lake, NC may be a source of
nitrogen (N) loading into the lake?3

» Falls Lake provides the majority of drinking water
for the city of Raleigh, NC®

« OWTS, land use, and geologic settings were
examined at various sites to determine their
Influence on nitrate + nitrite nitrogen (NO;-N+
NO,-N) and total dissolved nitrogen (TDN)
concentrations in surface waters in the Falls Lake
watershed (Fig. 1)

Q) - ® High Density
® L ow Density
A Sewer
= \Waterbodies
WA ’ Streams
. A- bW & = Counties
3 = Watershed

96

Mebane

55 < g i : :A.A'.\ -‘ N FR '\ »
0 3 6 12 Kilometers o 7z :ﬁ_t oL (5 7 DK
T T T A N N B il Esri, NASA, NGB USGS, FEMA\EsiiAHEREGgamin, SafeGi@

@ bt BAO, METI/NASA, USGS, EPA, NPS

G

Figure 1. Inset map showing the location of the study area within NC and a
map of the Falls Lake watershed with the 28 sampled sites and their
wastewater management approaches.
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Figure 2. Map of geologic settings in the Falls Lake watershed.
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Figure 4. Median monthly in-stream NO5;-N+NO,-N concentrations for % o ‘ o . St N trati : ith fi
sewered and septic dominated sub-watersheds in differing geologic settings. s T W ream co_n_cerll rations Increase with septic
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* The Triassic Basin (more permeable soils) had higher a 4 |

NO,-N+NO,-N in-stream concentrations than all other

geologic settings

* Median

* [sotopic ratios of nitrate suggest a manure & septic
effluent source present in sewer and high-density (HD)

septic sub-watersheds

DN vs cropland land use, R =0.17
» Median NO5;-N+NO,-N vs cropland land use, R? = 0.22

Land Use

Significance

* Understanding the correlation between wastewater
management approach and In-stream nutrient
concentrations provides insight on the source of
nutrients
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Figure 5. Monthly in-stream NO,-N+NO,-N and TDN concentrations
compared to major land use percentages for each site.
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Figure 6. A) N in nitrate, representing the source of nitrate for each sample and a red star to indicate sites Passmore and Park Ridge. B) Median N*° in nitrate
values for HD, LD, and sewer dominated sub-watersheds.

» Stream NO,;-N+NO,-N concentrations were
elevated In Triassic Basin septic sub-watersheds

* [sotopic ratios indicate possible OWTS N Inputs or
legacy nutrients in sewer and HD septic sub-
watersheds, requiring further research

* Future steps should aim to 1dentify and mitigate the
source of in-stream N at PR and PM
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