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- Legacy sediment remova ' ' ime i Seasonal response of SRP fluctuates between { &
ﬁphosphorus retentive s winter and summer collection periods o

Al : i : : Winter (@1 Spring (@2) Fieure 4 Table 1. Seasonality . : : ) :
In streams with deeply incised banks, often associated with 05 5] 8 . Surm of Sauares Mean Sauare . dth h * We observe post-restoration decreases in SRP during warm weather months (Q2 and Q3), in
- . Seasonal fluctuations in SRP - d d : assessed throug lati Id h h d
downcutting of legacy sediments, stream water and Seasonality | 0.00 0.0011 , , ANOVA relation to cold weather months (Q1 and Q4).
. Dashed line indicates legac
When legacy sediments are removed, the surface water sediment removal sacy waters (p=0.0249) and groundwater inside of the restoration zone (p=0.0323). No statistical
and g;oundwa'?ar‘tare zit:ccir con:ect(;:‘(:1 bdet?at]ilse c()jf 'ih.e W |+‘ mm Sum of Squares Mean Square Sie. difference (p value > .05) in seasonality was observed for pre-restoration downstream surface
renewed connectivity wi e restored hydric rloodplain. _ - _ - Seasonality | 0.00 0.0014 _ 0.0323 * waters (p=0.13) or groundwater inside of the restoration zone (p=0.0323).
At Big Spring Run located in # Lancaster County, Pennsylvania, an ecosystem 2008 2008 2010 2011 2012 2013 2014 2015 2016 2005 250 2070 2911 2912 2973 2904 2078 2078 Residuals 0.20 0.0003 -
development damming effects, with the aim to reduce nutrient and suspended sediment | |
loads, and to improve water quality. Utilizing three years of pre-restoration monitoring data oy 0041 l{‘ Lo % I S — gum of Squares B/Igg(r;;quare
(2008-2011), and four years of post-restoration monitoring data (2012-2016), we evaluate 001 03] RZ:?:::IS' Y : o
soluble reactive phosphorous (SRP) output from the basin to determine whether - . |_L"—X—‘
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i * Statistical significance in seasonality was observed in post-restoration downstream surface
|
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|

=

groundwater are physically separated from the floodplain. ST NIEI Residuals 0.17 0.0009
restoration was undertaken to remove legacy sediment generated from previous historic Summer (Q3) Fall (Q4)
retention or release of SRP to the system occurs following legacy sediment removal.

Sum of Squares Mean Square Sig.

J=

2008 2008 2010 2011 2012 2013 2014 2095 2018 2008 2008 2010 2011 2012 2013 2074 2015 2018 Seasonality 0.001 0.0013 . 0.0249 *

Residuals 0.017 0.0002 anure.9. SRP removal and
retention processes.

Inside of the restoration zone = .

i = Data2008-2011 * Figure 7
Data 2012-2016 g .
Regression 2008-2011

Regression 2012-2016 U pst ream a nd
- downstream
. ~ SRP flux.

Figure 5. | Figure 6.
Groundwater SRP Surface water SRP

.. . mass balance
inside and out§|de | model over time restoration (16282.4 kg yr-1 + 1642.7) (meanzs.e.) and declined post-restoration
of the restoration (10264.4 kg. yr-1 + 707.7).

| : Dashed line \ :
| zone over time. 5 ) - . . . . . . .
.-i..... Dashed line indicates Iegacy 'dls 8%8%”‘” : @% 5 % B ‘ FO”meg restoration, dissolved SRl carbon (DOC) and reduction oxidation
I 5 I ] 2
! o - 1 ' ' l ' ! conditions (Mn?*) appear to predict for SRP concentrations.
- I indicates Iegacy o sediment removal. 18.360  18.365 18370 18375 18380 18.385  18.390 ( ) PP P

2008 2009 2010 2011 2012 2013 2014 2015 2016 sediment removal. Discharge (m35—1) Net Ioss and net decrease in SRP

Outside of the restoration zone = Data 2008-2011

surface waters occurs because of a
2011. Mill pond reservoir sediment stacks, i.e. ‘legacy sediment’, were cleared away, Ry . o
exposing the once- buried relic hydric soil (Holocene pre-settlement wetlands on retention rate within the system

Pleistocene gravel), leading to drops in base level and the widening of channels ' : . g B E s ; * We found that following restoration at Big Spring Run, SRP retention was favored
(Walter & Merritts 2008). I ] L] ] B 1y ER within the system.

- ! : - * A mass balance model of upstream compared to downstream surface water SRP
Does stream restoration decrease . - - - - - - - - : : : : loads showed overall net retention (upstream-downstream load) within

2008 2009 2010 2011 2012 2013 2014 2015 . 3 1
2008 2009 2010 2011 2012 2013 2014 2015 2016 Discharge (m°s™")

. the floodplain system with a decrease in SRP flux observed from pre-restoration
phosphorus (SRP) Ioadmg to strea (16282.4 kg yr-1 + 1642.7) (meants.e.) to post-restoration (10264.4 kg. yr-1 +

From 2008-2016, we sampled ~ bi-monthly 50 shallow groundwater wells Possible drivers of SRP mobilization and retentio AR e Gl e
’ * The decrease in available SRP in streamwater may be a result of SRP association with
el the aefiee resiE e perfise i 28I widiin amdl suisie of & By minerals. SRP often binds to and moves with sediments (Walling et al. 2003), and the

o Rat asieras] e e Herie ) Geu i hemeiern Pamme e, SuriEas werer - association between pre-restoration SRP and post-restoration DOC may illustrate a

samples identified as upstream and downstream of the legacy sediment restoration _ e FESLIHIRE S31P MESERTE (i i RESiEraE) S e
zone were differentiated at the confluence. Groundwater samples identified as IN * cidedt o estrton e
and OUT of the legacy sediment restoration zone were delineated by field

observation and visual observation of elevation changes from pre and post Light
Detection and Ranging (LiDAR) based maps (Weitzman et al. 2014).

* A mass balance model yields a net change in cumulative rm SRP
concentrations vs downstream SRP concentrations that were greater pre-

Upstream SRP (kg P/day)

groundwater srp (mgL™")

Figure 1. Big Spring Run Restoration Event. Restoration to remove legacy sediments
was conducted at Big Spring Run beginning in October 2011, and ending November

(A) SRP [up—down/up]

Downstream SRP (kg P/day)

groundwater srp (mgL™")

(groundwater sites: n=1598) and 7 surface water sites (surface water sites: n=302)

& outside of the restoration zone * Studies have found that longer P buffer time lags may be a product of SRP saturation in

i i . o inside of i o o o o 9 Q Q
5 e of o ostmon o et o g estaton one ) sediments in floodplains, large sediment storage in contact with channels, and high
E — & gutside of the restoration zone

e ofh resoraton zon0 ratio of catchment to water area (Hamilton et al. 2011).
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* Understanding SRP response to a restored floodplain system will help watershed
managers and policy makers to make decisions about g restoration pragtices to best
support a holistic aquatic ecosystem conditio
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