Suburban stream erosion rates in northern Results
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suburban (-11 to 61 cm/yr, avg. 9.4 cm/yr, Figure 4) were statistically
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Stage 4 per an LSD test
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D/S urban instability

Conventional stormwater management amplifies erosive power in
suburban streams.
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Hypothesis v' Over a 10-yr study, the average widening rate of v

Suburban streams (> 5% Total Impervious Area, TIA) will experience 45 Suburban Strea ms (>5% TlA) was 9.4 Cm/yr | endut impacts fom

greater rates of erosion than rural streams. -
compared to 1.0 cm/yr for rural streams
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* ~Annually repeated surveys at 61 sites over ~10 years (Figures 1 and 2) ‘/ SU b U rba N St reams fol IOW p red icta b I e patte 'Ns Of _. Watershed Imperviousness

* Systematic measures of “bankfull” geometry . . . (" ), : - S : - S
evolut|0n’ COnS|Stent Wlth the CIaSS|C Channel Figure 4 — Rates of widening and Figure 5 — Rates of widening and
deepening by watershed TIA deepening by CEM Stage
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Channel Evolution Model (CEM) Stage

* Average rates of deepening and widening at each site via linear

regression (Figure 3) Evolution Model (CEM) of Schumm et al. (1984)
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4 i Topwidth nereaed 34 e Number of sites » Historical data (e.g. 21 to 34 cm/yr of widening at one suburban site
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Stage 1~ Equilibrium over 44 years) are consistent with widening rates over that last decade

7 ‘2 ‘ : 7 , : 1 6 r o Stable reference streams include a rocky mix of cobble/gravel bed
. i y : material, gentle-sloped banks, and well-connected floodplains.
o The natural flow regime is in balance with the channel/floodplain
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A geometry and bed materia. e Streams in suburban watersheds are also significantly wider than rural
wasting and widening. The geotechnically-
{ unstable geometry suggests that more Stage 2 — Bed Coarsening and Incising . .
o B documented by Hawley et al. (2013a],one ofthe il phases streams after accounting for drainage area (W = 7.18 * DA 0-36 * T|A 0.03)
\ TR XA A 2. R of channel adjustment to urbanization is bed coarsening.
- Sedimentation at the toe of the right 1 6 I £ b e b POETE To s A ¥ Increased flows erode the small- and medium-sized bed particles,
bank recorded in the 2017 survey. B & R — —

which gradually makes the stream deeper. % . (o) ~ (1) y
In some cases, this process continues until the streams have a Stream Wlth 3OA TIA WOUld be ZSA WIder
eroded nearly all of their gravels/cobbles, leaving streams with

pecrock botioms than a stream with 2% TIA
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Distance from horizontal datum (m) Distance from horizontal datum (m)

3/7/2013 12/18/2013  12/22/2014  5/22/2017
Width (m) 5:73 6.13 6.39 7.21

7/16/2008 3/4/2009 6/27/2011 8/2/2012 9/23/2013  6/11/2014 6/2/2015 5/27/2016
Width (m) 16.02 16.11 15.73 15.50 15.26 1513 16.09 15.03

Stage 3 — Deepening and Widening
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(Stage 2) a n d aggra d atio n (Stage 4) . A.‘- ' S a ‘ banks as opposed to being used to transport gravels and cobbles.

TR Stage 4 ~Widening and Sedimentation
7 St , o Continued bank erosion can create taller, steeper banks prone to
i future erosion.
o The over-widened channels can no longer transport the failed
bank sediment leading to sedimentation.
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- AN o Given enough time and space to adjust, streams will eventually S aj SETENE ‘,'- /': “"’ , S 2
O e L TR form a new balance with the increased flows they receive from Y 7 . 7 >y
s their watersheds. ‘
o As sedimentation from Stage 4 becomes colonized by vegetation,
a recovered channel with gentle banks becomes re-established

within the widened floodplain corridor.
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Figure 3 — Linear

changes in width

recentative W v Only one suburban site showed signs of a potential
sites [N recovery (transition from Stage 4 to 5), which was

e attri b uta b I etoanu pSt ream stormwater rEtrOfit Figure 6 — Loking downsteam at the same siterom Figure 2
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and depth at two
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in July 2019, ~5.5 yrs after a stormwater retrofit was installed
upstream (see Hawley et al., 2017)
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access the full paper Sinha, R. 2017. Detention outlet retrofit device improves the functionality of existing detention basins by reducing

— Take a picture to Hawley, R.J., Goodrich, J.A., Korth, N.L., Rust, C.J., Fet, E.V., Frye, C., MacMannis, K.R., Wooten, M.S., Jacobs, M., and
erosive flows in receiving channels. Journal of the American Water Resources Association, 53(5): 1032-1047.
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