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From: Joy B. Zedler, Ph.D., Professor of Botany and
Aldo Leopold Chair of Restoration Ecology
Re: Northeast Neighborhood (NEN)
I am a wetland scientist; I reside at 2402 Lalor Road in the Town of Dunn at the headwaters of Murphy Creek.
I have personal experience with runoff from Fitchburg, because a farm across the road from me despoils my
native sedge meadow with sediment, nutrients, and pesticides. The runoff is converting native vegetation to
Wisconsin’s worst wetland weed (reed canary grass, Phalaris arundinacea). A graduate student of mine
recently showed that the portion of my sedge meadow that is dominated by reed canary grass has only half as
many plant species as the area in front of the invasion, and many of the associates of reed canary grass are
weeds. Another student documented increased nitrogen content of plant leaves as we sampled plants away
from and close to the culvert that imports Fitchburg runoff from the corn/soybean field. The source of the
problem is nutrient-rich runoff and the outcome is continued degradation and loss of substantial value (“natural
capital”) due to runoff from a Fitchburg farm.
Here are my science-based concerns about urban development west of Larsen Road:
Agricultural runoff is damaging; urban runoff can be much worse. As rural agricultural lands convert to urban
land use, the downstream wetlands lose native species and become dominated by invasive weeds, particularly
reed canary grass and hybrid cattails (Boers, Veltman and Zedler 2007, Frieswyk & Zedler 2007: “Our results
show that increased urbanization in the watersheds of the Green Bay coastal wetlands (Fig. 3) coincided with the loss of wet meadow
habitat (Fig. 7).”

The components of urban runoff that cause the conversion of wetland vegetation to invasive weeds are excess
water, excess nutrients in the runoff, and excess nutrient-rich sediment, based on patterns in the field and
controlled experiments in mesocosms (Kercher and Zedler 2004, Kercher, Carpenter and Zedler 2044, Kercher,
Herr-Turoff and Zedler 2007: “We discovered a three-step invasion and degradation process: (1) initially, resident native
species declined with prolonged flooding and sediment additions, and (2) prolonged flooding, sedimentation, and nutrients
accelerated Phalaris aboveground growth; biomass rose to 430 times that of the control within just two growing seasons. The
dramatic expansion of Phalaris in the second year resulted in the formation of monospecific stands in over one-third of the
treatments, as (3) native species continued their decline in year 2. Disturbances acted alone and in combination to make the resident
wetland community more invasible and Phalaris more aggressive, leading to monospecific stands.”).

Wetlands that hold water (i.e., prolonged hydroperiods) can support highly productive cattails at the expense of
providing other ecosystem services, such as nutrient removal, soil stabilization, flood peak reduction,
stormwater retention, and plant diversity support. In constructed wetlands, where we measured these six
ecosystem services, we found the lowest levels in the wetland that became a wet pond (Doherty, Miller,
Loheide, Prellwitz, Thompson, and Zedler In press): “Hence….ponding supported such high levels of NPP that other
services appeared to be limited (suggesting tradeoffs).”

Settling ponds can remove some total suspended solids and some phosphorus, but dissolved phosphorus flows
through the system, as does nitrogen (in both particulate and dissolved forms). Furthermore, nitrogen, which is
poorly removed by wet ponds, is a major stimulus to species invasions in downstream wetlands (Herr-Turoff
and Zedler 2005: “Increased N alone facilitates its suppression of native wetland vegetation (Green and Galatowitsch, 2002).
Thus, Phalaris is presumed to have high N uptake and to increase retention of N within a wetland.”)

I often drive to/from work on Larsen Road and view the degraded wetland to the west. When it rains, I watch
it collect enough water to become a pond, and when it rains heavily, it becomes a lake that spills over into the
ditch along Larsen Road. The runoff is likely polluted with sediment, nutrients and pesticides. I have observed
Swan Creek and Murphy Creek via canoe along the Lake Waubesa Wetlands (areas set aside by The Nature
Conservancy and WDNR as a State Natural Area and recognized by Wisconsin Wetlands Association as a
“Wetland Gem”). Wisconsin’s worst invasive weeds (reed canary grass and hybrid cattails) are poised to
expand, as even more runoff and more nutrients flow downstream. And in Lake Waubesa, dense bluegreen
algal blooms already occur in summer. More nutrient-rich runoff will further degrade the ecosystem services of
both the lake and its adjacent wetlands.
These changes are inevitable if the NEN is allowed to develop without adequate buffers (at least 300’) around
the maximum water level of the degraded wetland. A vegetated buffer could help absorb water, nutrients, and
other pollutants. All one needs to do to see the effects of urbanization on our local wetlands is to compare
vegetation along Swan Creek downstream from the Swan Creek development, or, at a much larger scale, the
Nine Springs E-Way, which is dominated by the two worst wetland weeds in the state—reed canary grass and
hybrid cattails. Waubesa wetlands need to be conserved and protected before it is too late. Upstream
landowners who fail to protect downstream wetlands should be held responsible.
Why is it essential that our wetlands be protected from excess runoff of low quality water? In a updated
analysis of the value of the world’s biomes, Costanza and colleagues (2014) provide new data that show the
following	
  (in	
  2007	
  US	
  dollars):	
  	
  Four	
  broad	
  groups	
  of	
  wetlands	
  provide	
  $125,521	
  per	
  hectare	
  per	
  year	
  in	
  
ecosystem	
  services,	
  all	
  of	
  which	
  lead	
  to	
  human	
  well-‐being.	
  	
  That	
  amount	
  is	
  25	
  times	
  the	
  average	
  for	
  all	
  
other	
  biomes.	
  And	
  comparing	
  just	
  the	
  estimated	
  value	
  for	
  ecosystem	
  services	
  derived	
  from	
  inland	
  
wetlands	
  ($25,681/ha/yr)	
  with	
  that	
  for	
  cropland	
  ($5,441/ha/yr)	
  the	
  ratio	
  is	
  4.6.	
  	
  	
  These	
  services	
  benefit	
  
all	
  in	
  perpetuity,	
  so	
  long	
  as	
  wetlands	
  are	
  conserved	
  and	
  protected	
  from	
  degradation.	
  
	
  
Clearly,	
  our	
  inland	
  wetlands	
  are	
  extremely	
  valuable	
  and	
  deserve	
  protection. Since	
  Costanza	
  published	
  
his	
  first	
  estimates	
  of	
  ecosystem	
  service	
  values	
  in	
  1997,	
  wetlands	
  have	
  become	
  relatively	
  more	
  important	
  
providers	
  of	
  global	
  ecosystem	
  services,	
  because	
  other	
  lands	
  have	
  undergone	
  conversions	
  to	
  alternative	
  
uses,	
  such	
  as	
  urbanization.	
  	
  Those	
  changes	
  in	
  land	
  use	
  have	
  reduced	
  overall	
  values	
  of	
  global	
  ecosystem	
  
services	
  some	
  $4.3	
  -‐	
  $20.2	
  trillion/yr	
  from	
  	
  1997	
  to	
  2011	
  (ibid.).

Some questions CARPC staff should look into:
• Why should wetlands in the Town of Dunn be degraded by inadequate protection measures in
Fitchburg?
• Why shouldn’t farmers be required to leave a buffer where their runoff flows downstream?
• Why shouldn’t urban developers be required to provide adequate buffers and treatment wetlands (not
just pits to collect phosphorus)?
• How will the impacts of any new development be assessed through actual monitoring of water,
nutrient, and sediment discharges?
• Why not establish a fine for improper protection of downstream wetlands? Fitchburg could require
developers to establish a bond so that downstream residents could obtain funds to provide weed abatement and
other mitigating measures, such as nitrogen traps at the point of entry.
• Will contractors use the latest science-based information to design their runoff-control structures,
instead of “best” management practices that are proving to be ineffective? I refer to topsoil addition to
vegetated wetlands, reliance on “thick” vegetation to stabilize soil, and use of productive vegetation to indicate
the presence of other ecosystem services. In our recent writings (Doherty et al. In press and Leaflets 27-28), we
show how assumptions and predictions of models based on abiotic factors do not always hold up to actual
measures of vegetated wetlands.
The Town of Dunn aims to protect wetlands that provide ecosystem services that benefit human well-being. If
we apply the average value for inland wetlands from Costanza et al. (2014) to ~1,000 acres (404.7 ha) of setaside lands, we provide an estimated $10,393,100 in ecosystem services per year. Even if that estimate is an
order of magnitude too high, we still provide a million dollars in services annually, to the benefit of all in
perpetuity (given wetland protection). Why should those values be diminished by inadequate buffering of
upstream development to benefit a few people in the short term?
References cited:
Boers, A., R. Veltman, and J. B. Zedler. 2007. Typha x glauca dominance and extended hydroperiod constrain restoration of wetland
diversity. Ecological Engineering 29:232-244.
Costanza,	
  R.,	
  	
  R.	
  de	
  Groot,	
  P.	
  Sutton,	
  S.	
  van	
  der	
  Ploeg,	
  S.	
  J.	
  Anderson,	
  I.	
  Kubiszewski,	
  S.	
  Farber,	
  and	
  R.	
  K.	
  Turner.	
  2014.	
  
Changes	
  in	
  the	
  global	
  value	
  of	
  ecosystem	
  services.	
  Global	
  Environmental	
  Change	
  26:152–158.
Doherty, J. M., J. F. Miller, S. Prellwitz, A. M. Thompson, S. Loheide, and J. B. Zedler. In press. Bundles and tradeoffs
among six wetland services were associated with hydrologic regime. Ecosystems.
Frieswyk, C. B., and J. B. Zedler. 2007. Vegetation change in Great Lakes coastal wetlands: Deviation from the historical cycle.
Journal of Great Lakes Research 33:366-380.
Green E K and Galatowitsch S M 2002 Effects of Phalaris arundinacea and nitrate-N addition on the establishment of
wetland plant communities. J. Appl. Ecol. 39, 134–144.
Herr-Turoff, A., and J. B. Zedler. 2005. Does wet prairie vegetation retain more nitrogen with or without Phalaris invasion.
Plant and Soil 277:19-34.
Kercher, S. M., A. Herr-Turoff, and J B. Zedler. 2007. Understanding invasion as a process: The case of Phalaris arundinacea in wet
prairies. Biological Invasions 9:657-665.
Kercher, S. M., and J. B. Zedler. 2004. Multiple disturbances accelerate invasion of reed canary grass (Phalaris arundinacea L.) in
a mesocosm study. Oecologia 138:455-464.
Kercher, S. M., Q. Carpenter, and J. B. Zedler. 2004. Interrelationships of hydrologic disturbances, reed canary grass (Phalaris
arundinacea L.), and native plants in Wisconsin wet meadows. Natural Areas Journal 24:316-325.
Leaflet #10. Why are wetlands so valuable? Online at uwarboretum.org/research – publications menu.
Leaflet #27. How ponded runoff and invasive cattails reduced wetland ecosystem services in three experimental wetlands. Online at
uwarboretum.org/research – publications menu.
Leaflet #28. How ponded cattail marshes can expert phosphorus: A conceptual model. Online at uwarboretum.org/research –
publications menu.

