1. University of Wisconsin i Green Bay

Umversnty

Lower Fox River Watershed Monitoring Program 1 :
Appleton, Wisconsin .

www.qub.edu/watershed BVES S
2. University of Wisconsin i Mllwaukee ot s 00 L o
o : _.-—-. e S “ y R EE" watershed
2 Sl s ire monitoring
wte

| program



http://www.uwgb.edu/watershed

Disclaimer

1) Preliminary Results

2) Not fully reviewed or approved by
other authors, yet

3) Be-7 analysis very preliminary,
sometimes delivered to lab late, given
short half-life



Primary objective

Determine relative contributions of

suspended sediment sources to

streams In Lower Fox watersheds
(particulate phosphorus sources later)



Presentation Outline

Lower Fox River Sub-basin Description
Methods
Results: sources compared

Baird Creek Comparison, source
estimation



Why Radionuclides as Tracers?

Relatively uniform distribution within a region
Half lives different
Pb-210 (22 years) Cs-137 (30 yr) Be-7 (53 days)

Cs-13 7, historil cal peak d-n 1
deposition

Pb-210 and Be-7, both naturally present, continueus
deposition

Pb-210: excess (atmospheric deposition) Vs
supported
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Methods

Soll samples
Stream bank samples
Suspended sediment sample

Detention pond
6 cores analyzed: 2 to 4 cm sections



Methods

UW-Green Bay sampling, processing, chemical analysis

UW-Milwaukee (Val Klump) radionuclide analysis (Cs-137,
Pb-210, Be-7)

Sources: rural runoff, stream bank, construction site, urban
Samples collected/analyzed from 2006 to Nov. 2010

Suspended sediment (streams) including limited winter
and Spring snowmelt samples from Baird North/South
(total of 73 samples, sufficient mass for analysis)

Soils T 4 fields (along transects, composite for each
sample, surface 2 cm, top 10cm, bottom 10 cm,
total of 17 cores; total of 37 sections)

Sub-solil (4 samples)

Stream bank (6 samples - Baird Creek)

Detention ponds - 4 sites: Huron-Sitka, Whittier, 1-43

NE, I-43 NW (6 cores, 2 to 4 cm sections, 35 sections
analyzed)
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Suspended Sediment Trap

Time-integrated suspended sediment
sampler

Phillips, J.M., Russell, M.A., and Walling, D.E., 2000. Time-integrated sampling of
fluvial suspended sediment: a simple methodology for small catchments: Hydrological
Processes, v. 14, p. 2589-2602.

Russell, M.A., D.E. Walling, and R.A. Hodgkinson. 2000. Appraisal of a simple device for
collecting time-integrated fluvial suspended sediment samples. p. 1191 127. In M. Stone (ed.)
The role of erosion and sediment transport in nutrient and contaminant transfer. IAHS Publ.
263. Int. Assoc. of Hydrol. Sci., Wallingford, UK.



Table 1. Suspended sediment & water quality monitoring sampling
locations.

Water sampling (flow, Suspended
TSS, TP, DP), and sediment
continuous flow tube
monitoring period sampling
Watershed (High quality loads *) period

Initial sediment tube
placement

Apple Creekat CTH U/

Campground (117 km2) LFRWMP: 2004-2006 2006-09 6/6/2006

Ashwaubenon Creek at (48 km2) | LFRWMP: 2004-2006* 2006-09 7/19/2006

Baird Creek Main Stem at (54

km2) LFRWMP: 2004-2008* 2006-10 6/6/2006

Baird Creek North Branch intermittent 2006-10 8/10/2006
Baird Creek South Branch intermittent 2006-10 8/10/2006

Bower Creek at CTH MM (36 km2) USGS/VZV(%'\E';E{: 2007- 2006-09 10/1/2006

Duck Creek at CTH FF (276 km2) | LFRWMP: 2004-2008* 2006-09 8/1/2006

Trout Creek at CTH FF UWGB: 2008 2008-09 5/1/2008




Results
Mean Activity by Source Material

activity level of each radionuclide
Pb-210 Ex-Pb-210 Cs-137 Be-7 K-40

Source | n | (pCilg) (pCi/lg)  (dpm/g) (dpm/g) (dpm/g)
Suspended sediment 2.18 1.60 0.23 10.74

Detention Pond
Soll

Sub-Saoill
Stream Bank




Excess Pb-210, by source

(2 & 4 cm det. Pond sections included; only surface soil surface sections)

Mean 2AA2T2T 0.3382345 1.600411
M O 1 Clipped Boxes 11 17 73

Susp. sediment & Detention Pond > Soil >
stream bank, & sub-soil (p<0.05)
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Cs-137, by source

(2 & 4 cm det. Pond sections included; only surface soil surface sections)

0.219091 0.278353 0.01675 0.234580
O 0 Clipped Boxes 11 17 B 4 73

S. Sediment & soil > stream bank, sub-soil (p<0.05) _

Detention Pond slightly greater (log ANOVA, and
Wilcoxon close to different)
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Be-7 (preliminary), by source

(2 & 4 cm det. Pond sections included; only surface soil surface sections)

0.330647 0100167 10.744745

M O 1 Clipped Boxes 17 b 73
15-

Suspended sediment >

Soil, Stream bank (p<0.05)
(where n sufficiently high)
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Radionuclide Mean Activities
Preliminary Results (Be-7)




Source Materials as Tracers?

Can distinguish source materials such as solils from
stream bank based on: Cs-137 & excess Pb-210

Over all streams combined, suspended sediment In
traps more likely from solls than stream banks

Next step: mixing models



Streams: Suspended Sediment (ex Pb-210)
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Streams: Suspended Sediment (Cs-137)
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Streams: Suspended Sediment (Be-7)
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Streams: Suspended Sediment (K-40)

70587143
7

6.074
16

5630769
13

5.6
18

7.683333
G

B.56
]

Different (p<0.05) non-parametric Kruskal-Wallis
T Baird Creek stations

—_
D
£
=1
)
L
o
N
¥

.

Il

I I I I I
S5-BAN SS5-BAS S5-BOW SS5-DUK  SS-TR

I I I
S5-APP S55-ASH SS5-BA




Suspended Sediment Traps
(mass vs Excess Pb-210)
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Suspended Sediment Traps
(mass vs Excess Pb-210)
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Suspended Sediment Traps
(mass vs supported Pb-210)

y = 0.0003x + 0.5639
R2=0.0022
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Suspended Sediment Traps (mass & K-40)
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Suspended Sediment Traps
(mass vs Cs-137)
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Baird Creek: North, South, Main stem Compared

12 Paired events/periods compared for Baird Main, North & South
tribs Excess Pb-210
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Baird Creek: North, South, Main stem Compared

12 Paired events/periods compared for Baird Main, North & South
tribs

Excess Pb-210: Nonparametric Wilcoxon Scores by Station: p =
0.08 Kruskal-Walllis test (Cs-137 not significant at p = 0.17),
not paired sign rank sum test YET

Log-transformed Excess Pb-210: p = 0.069, significant at 0.1
level with ANOVA repeated measures on event (highly signif. on
event); BAN different than BAS & BA; BA & BAS NOT
different, suggests over all 12 events, BAS major source to BA

Minimize Sums of Squares error on excess Pb-210 (natural log)

15t cut analysis SUGGESTS:

12 events: North branch ~ 30%, Baird South ~ 70% of S. Sediment
(2007-10)

(not weighted by flow or mass)



Baird Creek 2008: road/pond built

L
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North branch
development
with road and
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