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Nitrate is a significant water quality issue in California. LLNL, in coordination with the State of California GAMA This study aims to explore the utility of the oxygen isotope of
program, has collected groundwater samples over a ten + year nitrate (6'¥0O-NO;-) as a source identification tool. Additionally,

Critical to addressing nitrate contamination are both understanding period we attempt to explain the disconnect between Isotopic
the presence and extent of denitrification and further refining groundwater values and a N mass balance approach to
iIsotopic techniques used to identify nitrate sources California’s nitrate issues.
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0'80-NO;-and 86'%0-H,O and 62%H-H,0), Noble Gas
Mass Spectrometry (excess air and N,), and . .
Membrane Inlet Mass Spectrometry (major dissolved A substantial portion of the

: & mpl fall withi
gases and excess N,) (RIGHT). &S & B . B U WP samples 1a V\_/lthlr_1 the source
B Excess N2 NG-MIMS  m Excess N2 - NGMS  m Excess Air (NGMS) (NH ) TR IR T PR S = zone for organic nitrate, despite
. 4 e .o.......)'.e .:.. .oeo.:' e®c o7

the large amount of inorganic

40 .
NO, Fertilizer

lllllllllllllllllllllll

Excess N, [mg NO, / L]
Excess Air (cc STP/ g)

W
o

N N
N S
AR, bt

6180 of NO,

- AV
) © o
AN

N
()

(B
o

Excess N, as NO;™ in 9 wells measured by iFertiner’ | tartilizer aoolied to California
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ISOTOPIC SIGNATURES OF NITRATE-OXYGEN S Twesources can be iferred from
- 8N of NO, the Los Angeles plot; smaller
B £ (1o V(B o (B Farr 25% 70 nitrate  concentrations, likely
. i (1)8'0O-NO; = 1/3 §80-0, + 2/3 §'80-H,0 czg’zo/ niifo'% o0 LA County Samples representing background levels
. . . . . S 7 o 10 from natural processes are
, Eq. 1 describes the hypothetical relationship of nitrate- & - / SO o Fertine I o 5ie
- e s oxygen'’s isotopic ratio to the values for soil water and g 1s% n-295 / 5 o Clustered around 2-4 6™N-NOs,
=P G Pag el peesssoN0,  a@ir-oxygen during nitrification S / S 10 | oy el ono gl WIth @ second cluster of larger
o OAED S ReLed — — G _ _ _ @ 0% / 0 | o NS O dseptic | nitrate concentrations forming
2 2 o The solid green line represents equation 1, and the o / 10 | M s S s e : between 5-12 5'SN-NO.,, likely
. . ; . Q. -20 sonn - - 3
5 =aezs dashed orangelllne dubbed ‘Excess 6?80-N03- s one £ / 150 5 o s 10 15 20 25 2 3 4 from septic/wastewater sources.
1 standard deviation away from the predicted value, and / 55N of NO,
45 13 11 9 7 5 -3 -1 Separates ‘excess’ samples. 0% Z
6180 of H,0
A B C D CONCLUSION Nitrogen Cycling and Transport

Average [NO,] Average 6120-H,0 Average 620-NO . , : :
’ ’ ’ « ‘Excess’ 8'%0O-NO,- samples, which accounted for ~22% of the sample population, occur

10 -12 6
8 7/ : %/ across the spectrum of land use, at negligible and high concentrations of nitrate, areas with
¢ / . / ) and without evidence for significant denitrification, and in locations lacking a proximate source
‘2‘ / 3 / 2 of synthetic nitrate. We suggest the primary mechanism in these domains causing excess
0 % 0 7 . O 6’80 is the mixing and transport of highly mobile nitrate molecules to water sources other than

: Urban and Built-Up Land # Urban and Built-Up Land # Urban and Built-Up Land those they were nitrified in.
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 The disconnect between N mass balance and the results of dual isotope nitrate plots is most
probably twofold: some significant amount of denitrification, compounded with removal of the
source signature through sequential cycles of nitrification/denitrification. Since other studies
have concluded the effect of denitrification at regional scales in California is somewhat minimal
(Landon et. al., 2011), further work is needed to address its significance

/8% of our samples fell within 10 of eq. 1's predicted value, indicating that, in general, samples follow the 2:1 paradigm. 3 sample
subsets from California’s central valley (A) were chosen to elucidate reasons for non-conforming, excess 8'80 values. Although nitrate
concentrations (B) and water isotopes (C) fell in expected ranges, 6'80-NO; (D) did not. Contrary to our expectations and results from
the complete dataset (E), samples in ‘natural’ settings had the highest deviations from eq. 1 in the central valley subset.



