Comparing Urban and Agricultural Nutrient Mass Flux

into the Lower Great Lakes
Chelsea Kanaley'4, Sara Gonzalez?, Courtney Flanagan?, Thomas Glose?,

E I Q I E Richelle M. Allen-King?, Christopher S. Lowry? Salvarsity ot Bufhle

Ecosystem Restoration through  1SUNY Geneseo, Department of Geophysics, cnk2@geneseo.edu, 2University at Buffalo, Department of Geology The State University of New York

Interdisciplinary Exchange

1. Introduction 3. Methods B

. i | splitter (left) split the
Field Methods: n ‘ " samples uniformly. These Lab Methods:

Followed USGS sampling guidelines for stream water quality (Shelton, 1994) ‘ n 1TIE ;altfzgzslr\:vte;:fgggto 1. Determined nitrate and major anions (chloride
Used appropriate sampling equipment based on stream velocity (Figure 3a) | remove sediment from and sulfate) using ion chromatography (Dionex
Samples were collected and split uniformly (Figure 3b) oA WEYY ] 2 the water. 1000)

Samples filtered at 0.45 um (Figure 3b) P %, < < : Total phosphate determined colorimetrically
YSI probe used to collect in situ pH, temperature, specific conductivity, and dissolved oxygen | \ P (Genesys 10S) following persulfate digestion
Rating curves developed by collaborators (figure 3d) were used to determine discharge at | L S8 | A according to established procedures (EPA,

Scajaquada Creek. Discharge data for Tonawanda Creek was taken from the USGS (USGS, 2015) R 1978; APHA et al., 2010)
B v " Bicarbonate concentration determined by

alkalinity titration using a Hach titrimeter.

High concentrations of nitrate and phosphate in water bodies
cause harmful algal blooms, which can be toxic to human and
aquatic life. When these algae die and decompose, dissolved
oxygen is depleted, and the resulting hypoxic zones affect
survival of fish and other organisms. In this study, an
agriculture-dominated watershed was compared to an urban-
dominated watershed to determine which has a greater

contribution of nutrients to the Lower Great Lakes. ,_
Figure 3a: The wading T TSl | ot Figure 3c: ' : Figure 3d: Discharge data
sampler (left) used at s A & | Sampling from the S was determined at
both locations under low v " . bridge at L Scajaquada Creek using a

The Speciﬁc objectives were to: | : = 5 ..; B flow conditions, and the w i g QN L Tonawanda Creek e LR e Flow Tracker, to create a
21— | % Depth Integrating L oy | using the Depth e B rating curve, and a

Observe the eﬁeCt Of dISCharge on nitrate and phosphate , g ,_ : Sampler (right) used at ‘ M O AL : Integrating : 2 ',‘:7" e ‘ Pressure Transducer to

concentration; = Tonawanda Creek during ' | Sampler measure hourly

: : : : iods of high flow. | Y discharge.
Use major anions to infer the nutrient source; PETOES OT high TOW -4 W . | dischare

Compare mass fluxes for the summer between the
watersheds;
Observe changes in nitrate, phosphate, and dissolved

oxygen concentrations throughout the course of a diurnal 4. Resu Its 5 . CO N CI U SiO ns

cycle during baseflow.
Stream Chemistry and Hydrology

The positive correlation between discharge and nutrient
concentration in Tonawanda Creek suggests nutrients are
derived from fast flow or overland flow.

The relationship between discharge and specific
conductance in Tonawanda creek was supported through

Tonawanda Creek Scajaquada Creek Tonawanda Creek Scajaquada Creek
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major anion analysis, and suggests that the water added
10 20 30 40

6/4/15 6/17/15 6/30/15 7/13/15 7/26/15 6/23/15 7/3/15 7/13/15 7/23/15 _ . . . . . .
- Nitrate and phosphate can be ) gl " e . Discharge (ft3/s) b Discharge (ft3/s) during high discharge events dilutes stream water, and is

A . . —Discharge ¢ Chloride ™ Sulfate @ Bicarbonate —Discharge ® Chloride ™ Sulfate @ Bicarbonate A Specific Conductance ® Bicarbonate A Specific Conductance @ Bicarbonate mOStly due to Overland ﬂOW or Sha”OW ﬂOW.
found in wastewater and in

Figure 4.1: Major anions plotted on the flow hydrograph for (a) Tonawanda (b) Scajaquada Creeks. Tonawanda Figure 4.2: Specific conductance and bicarbonate concentration vs. discharge for (a) Tonawanda Creek and (b) At Scajaquada Creek no correlation between discharge and

fertilizers used in both urban and Creek had a slow response to storm events, while Scajaquada Creek had a fast response. When flow is high at Scajaquada Creek for the duration of sampling. Bicarbonate and specific conductance have a similar trend, as . ) . ) )
agricultural areas. The Tonawanda Creek, major anion concentrations are low due to dilution. There was no relationship between flow bicarbonate is the dominant major anion. At Tonawanda Creek specific conductance and bicarbonate concentration anion, mtrate; or phosphate concentrations existed. Nitrate

. and major anion concentration at Scajaquada Creek. decrease as discharge increases due to dilution. No relationship exists at Scajaquada Creek. and phosphate concentration at Scajaquada Creek was
Tonawanda Creek (Figure 2a) Nitrate and TP Loadin . .
J Tonewands Creek . g relatively constant, and not dependent on discharge.
Y watershed is mostly rural land, . .
. . Tonawanda Creek Scajaquada Creek Nitrate (NO,) TP (PO,) Mass flux was consistently higher for Tonawanda creek than
and the Scajaquada Creek - 1.2 . . .
. . Scajaquada Creek for both nutrients. Although limited to
(Figure 2b) watershed is mostly
urban only two stream segments, these results suggest that
' . agricultural streams have a higher nitrate and phosphate
1] o = 4,001 | contribution to the lower Great Lakes than urban streams.
| | " 0.0001 0.0001 ' ' Diurnal nitrate and phosphate concentration patterns are
' 6/17/15 6/29/15 7/11/15 7/23/15 . .
. Dieem Semtins Folnt fime consistent with plant uptake at Tonawanda Creek. These

Discharge (ft3/s) Discharge (ft3/s) Time . g . :

O Water

= U:::n ate d # Nitrate TR b ¢ Nitrate mTP d ® Tonawanda Creek W Scajaquada Creek b ® Tonawanda Creek M Scajaquada Creek processes Slgn Iﬁ Ca ntly Im pa ct nitrate a nd phosphate
B Rural Figure 4.3: Nitrate and TP concentration vs. discharge for the duration of sampling at (a) Tonawanda Creek and (b) Figure 4.4: Mass flux over the sampling period for (a) Nitrate and (b) TP. Mass flux is consistently higher at concentrations and mass flux at baseflow.

b 5 10 50 Scajaguada Creek. TP values are lower than nitrate values at both locations. At Tonawanda Creek there is a positive Tonawanda Creek (agricultural dominated) than at Scajaquada Creek (urban dominated) for both nutrients by a

|- — Ometers correlation between nutrient concentration and discharge. This suggests that the water being added during storm factor of 10 or more, suggesting agricultural sources contribute more to nutrient concentrations in the Lower Great

events has both nutrients. No correlation exists at Scajaquada Creek. Nitrate and TP concentrations are relatively Lakes.

high compared to recent research done in different locations.
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Figure 1: A map showing the two creeks
sampled and their watersheds

Changes over a Diurnal Cycle

Nitrate (NO,) Diurnal at Tonawanda TP (PO,) Diurnal at Tonawanda Creek Nitrate (NO;) Diurnal at Scajaquada TP (PO,) Diurnal at Scajaquada Creek
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Figure 2a: Tonawanda Creek has an agricultural Figure 2b: Scajaquada Creek has an EPA, 1978, Phosphorous, All Forms (Colorimetric, Ascorbic Acid, Two Reagent), Method 365.3, http://water.epa.gov/
scitech/methods/cwa/bioindicators/upload/2007_07 10 methods_method_365_3.pdf

dominated watershed. Samples were collected at urban dominated watershed. Figure 4.5: Diurnal data from Tonawanda Creek taken 6:00 AM 7/24/15 — 6:00 AM 7/25/15 under baseflow Figure 3.5: Diurnal data from Scajaquada Creek taken 6:00 AM 7/28/15 — 6:00 AM 7/29/15 under baseflow ) ) o : \ .
. . . .. i ) ] ) . ) . ) ] Missouri State University, 2010, Total Phosphorus Analyses Using Genesys 10S UV-Vis, Revision 1, http://
the USGS gaging site at Rapids. Samples were collected where the conditions for (a) nitrate and (b) TP. Nitrate and TP decreased during the day due to plant uptake and DO increased conditions for (a) nitrate and (b) TP. Although DO concentration changed throughout the diurnal period due to oewri.missouristate.edu/assets/oewri/total_p_absorbance_genesys_r01.pdf
creek flows out of an underground due to photosynthesis. Specific conductance was constant as there was no change in flow. The nitrate, TP, and DO photosynthesis, there was no significant change in nitrate or TP, suggesting the existence of unknown processes Shelton, L.R., 1994, Field Guide For Collecting and Processing Stream-Water Samples for the National Water-Quality

tunnel. minima are not synchronous. acting in the creek. Specific conductance was constant as there was no change in flow. Assessment Program: US Geological Survey Open File Report 94-455, 42 p., http://pubs.usgs.gov/of/1994/0455/report.pdf.
USGS, 2014, USGS 04218000 Tonawanda Creek at Rapids NY: http://waterdata.usgs.gov/usa/nwis/uv?04218000.




