Groundwater Nitrate Removal
Capacity of Filled Salt Marshes
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UndistirsearSaltiVarshesiniNertheastermltsSs:

« Salt Marshes in the noKtheast characterized by peat at the
marsh surface; overlVingl sands; o gravels

o \WRat IS the fate oifgrotndwater nitiate throtgh these sands
withrhigh K2

e Early/ studies: Minimal nitrate
Precessing| in: these sandy:
aguirersi (Giklin & Gaines; 19905
Valielaret all 19901 8r 1992);

e Recent studies: Groundwater
denitrification; cani be substantial
ds! approeach coast (iebiasfet al:
2001, Talbot et al. 2003;, Ueda
et al. 2003, Addy: et al. 2005).




Tp) SiEtl ejrotinialVetar camnitrificzsifon
celozleiny inl zlnl Urdisttirgad szt e s

(Addy et all 2005 Trackingl N-enriched itraLEacditiens)




IRRSILURGREUREWaEREERNHICALIGNR
czlozielty 1nl arnl Urcisttroee St arlelrsh

(Addyret al. 20055 Trackingl “N=enriched nitrate additions)

Pepthr | Summer/Fall Rate Spring Rate
ZONE (em) | (g Nkgtsoeild®) | (ug N kg seil d?¥)
SOW, 125 123 60
marsh
High 125 49 2
marsh
iHIgh 200 37
marsh

Low Marsh = substantial annual sink for N




Extensive shoreline alteration

. (Coastal aneas oiten drained,
filled and/er bulkheaded for
develepment to proceed

. Nowicki et al. fielal survey.
(Unpublished data)E reughnly,
381 - 50% of the shorelines, ofi
51 R1 coastal ponds alterea

. Does this extensive shoreline alteration eliminate the
czlozlaity for crotinelEitar daniifificzition?



Situation

. In most cases, fill materi‘al (human transported
materials — HTM) added on top of existing salt marsh

| '?ff_ . Surface ecosystem completely altered — surface
. flooding will NOT occur

. Unless pipes installed for drainage, water table will
remain at historic levels at or near the buried salt
marsh horizon; tidal cycle will still create diurnal water
table fluctuations

Hypothesis: Buried salt marsh horizons will
continue to foster substantial groundwater

denitrification rates



Objectives

« Characterize shoreline alteration that
©  dominates RI’s coast

- Describe fill material
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IRI2IRS ORI VARG OE VA ASSESSIERL

+ AUJEr tianSects
& sollpits

» [Wo wWater table
Wellsi per: site
Moniterea
PIWEEKlV,

Former Marsh Surface



e EOormer salt marshi sites
covered withrfillfmaterial

51 drassy/ areas

1 parking ot

o Denitrification,
Flowpath 8t K assessment

5 replicatermini-pIezometerss persite

sandy soilf40-90I cm below: the former salt marshi surkface



Site 1 2 3 4

[latest Year 1962 1976 1976 1952

Elled

il &J0) 63 150 120

Tihickness

(cm)

=i siltloam),. | leamy. sand, | sandy loam, sanad,

composition gr'sandy; grtleamy sand V.dI sand
l0am Sand




Pusp=Pull Matnioels Ta) Sictl cleplitrifiezition ezlozie)ty

Pump groundwater

Amend with NO;

and Br

Lower DO to ambien

levels with gaseous

SFg

Push (inject) into we

Incubate

Pull (pump) from well

Analyze samples for

SN, and °N,O
products of microbial
enitrification
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(Addy et al. 2002)
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o Median
[ ] 25%-75%
| Min-Max




Lzieic of ecorralzition of site enzlrzleiaristies o
cjrotiriclyeitar canlitrificzitiorn czlgzlelty

e No significant correlation with
groundwater DO, DOC,
temperature, salinity, pH,
ambientinitrate, depthr bEIow:
water table, fillftickness, fill
Ade, o depthlbelow former
marsh

o EiliFat Site 1" hadrthe finest
texture (and highest organic
Matter Content)




Discussion

. Human disturbance likely to generate non-
uniform physical characteristics

o All sites were fill over organic material, but we do not
know:
- the extent or nature of the disturbance to the
marsh before fiIIing




Discussion

e Rates, flowpaths & K indicate that Site 1 can be
substantial N sink

" « Remaining sites displayed patchy N removal
. Ccapacity

e Questions:

e Are buried salt marsh horizons the source of labile C
for groundwater denitrification?




Thank You!!
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