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Unintended Negative Impacts of 
Construction Projects in the Arboretum

C onstruction projects are often necessary to 
fix problems that arise on site (e.g., a clogged 

culvert and flooded fire lane) or that result from the 
Arboretum’s low-lying position in an urban landscape 
(e.g., increased stormwater inflows that pollute wetlands 
and lakes). But in the process of fixing problems, 
construction activities often cause unintended negative 
impacts. Having a mission to conserve and restore its 
lands does not ensure that construction projects will 
comply with Arboretum ideals (see Box 1 for examples 
concerning stormwater).  

Construction projects can directly harm the 
Arboretum’s natural resources (water, soil, vegetation, 
wildlife) and the quality of a user’s experience of the site 
by altering views, reducing esthetic appeal, and causing 
conflicts among users.  Impacts can also be indirect 
when projects alter hydrology, disturb sites in ways that 
favor pest species, expose soil and promote soil erosion.  

Many of these effects are unintended; nevertheless, the 
Arboretum is left with negative impacts and must adjust 
management accordingly.

Over the past several years, the Arboretum has had 
to accept a variety of construction projects, in large part 
because the land is publicly owned and it is a large open 
space within a fully developed urban landscape.  An 
example that looms on the horizon is a new American 
Transmission Company (ATC) power line that will 
follow the Beltline Highway. Other projects are 
designed to repair structures that were installed decades 
ago. Examples are the WHA radio tower in Southeast 
Marsh and four stormwater management facilities 
(Pond 4 in Southeast Marsh, Pond 2 east of Curtis 
Prairie, Secret Pond along Manitou Way, and Curtis 
Pond in Curtis Prairie). In each case, plans for repair 
included plans for expansion.
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 In a recent example (June 2011), a contractor 
delivered a bulldozer to the Secret Pond construction 
site on Manitou Way (Fig. 1). He did not follow Chapter 
30 Permit Conditions that equipment be cleaned off site 
prior to delivery.  The Arboretum concern is that dirt 
stuck to a bulldozer can carry weed seeds.  In this case, 
it was agreed that the bulldozer would be cleaned up off 
site. 

Highway construction equipment was used to 
excavate and grade the wetland swales east of Curtis 
Prairie, and a new weed (hairy vetch) was quick to 
establish in the shallow berms between swales, as well as 
on the upland surrounding the swales.  Arboretum staff 
took pains to eradicate it immediately on the shallow 
berms, using multiple applications of a broad-spectrum 
herbicide, but the vetch could only be spot treated on 
the upland, in order to protect the prairie mix that was 
seeded broadly.  The vetch was controlled on the internal 
berms but persists to date on the peripheral berm. 

In general, Arboretum experience is that:
•	 Impacts happen quickly after a construction project 

is completed.
•	Low levels of repeated disturbance also have negative 

impacts.
•	 Impacts are cumulative and gradually degrade the 

natural resources.
•	Cumulative degradation becomes an excuse for 

further construction projects (Southeast Marsh is an 
example of this “broken window syndrome”).

•	Restoration goals are compromised, and managers 
are unable to protect resources because of increased 
difficulty or because new impacts demand attention.

•	Negative impacts cause visitor and staff 
dissatisfaction.

•	Community participation and support are 
jeopardized by negative impacts, whether intended 
or unintended. 

Box 1: Ideals for managing excess runoff.  The Arboretum ideal is for stormwater-inflow problems to be 
solved at their source. Following the innovative example of whole-watershed management at Coon Valley, 
Wisconsin, Leopold criticized strong engineering approaches with these words: “The ‘nine-foot channel’ and 
endless building of dykes, levees, dams, and harbors on the lower river are attempts to put a halter on the 
same bull after he has already gone wild” (Leopold, 1999; emphasis added).

Arboretum principles and values for managing stormwater  (abridged from ASWM Plan, 2006)
•	Transport and infiltrate stormwater to serve restoration objectives and protect the environment.
•	Limit inflows to pre-settlement quantities to the extent possible.
•	Accept only inflows of pre-settlement quality (e.g. nutrients, solids, temperature).
•	Allow only infrastructures (e.g. detention ponds, dikes) that serve the Arboretum mission.
•	Encourage proper storm water management by example and through education.
•	Manage stormwater where the rain falls, before runoff accumulates.
•	Prevent further degradation of groundwater, downstream ecosystems and surface waters.
•	Within 10 years, reduce the inflow runoff by 25% and total suspended solids, nutrients and contaminants 

by 40%.
•	Measure progress in stormwater management and support of research and education.
•	Configure infrastructure to support research, restoration and education.
•	Convey inflows not treated by infrastructure to minimize impacts on Arboretum ecosystems.
•	Ensure that adjoining businesses and municipalities have spill control/response plans.
•	 Infiltrate runoff wherever feasible.
•	Minimize inflowing chlorides; disperse outflows to prevent downgradient scouring and erosion.
•	Design infrastructure to accommodate long-term maintenance.
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Arboretum staff have worked to minimize 
construction project footprints and negative impacts, 
but critical decisions have been made by others. In 
spring 2010, the Arboretum Committee endorsed new 
policy on how best to deal with the unintended negative 
impacts of construction project within the Arboretum 
(Box 2).   

 Having a policy does not mean there are funds to 
document and quantify all the negative impacts.  As a 
result, staff rely on observations, photos, and ongoing 
research by faculty, postdocs, graduate students and 
mentored undergraduates.  Here, we describe several 
unintended negative impacts and recommend 
changes in procedures to reduce damages and shift 
responsibility from the Arboretum to those responsible 
for damages.  

Box 2. Arboretum policy on unintended negative 
impacts of construction projects

 The responsibility of project proponents is to 
prevent, minimize or compensate for negative 
impacts, as well as to enforce required preventative 
measures.

 The Arboretum recognizes that construction 
projects have had and will continue to have 
unintended negative impacts to Arboretum lands 
and waters.

 The Arboretum’s responsibility is to anticipate 
risks, promote preventive measures, inform the 
public of potential hazards, employ science-based 
decision making, and plan mitigative measures for 
negative impacts.

 Projects should strive for 5-year maintenance 
programs for vegetation management.

Figure 1. Dirty bulldozer delivered to Secret Pond construction site in mid-June 2011.
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Example 1:  WHA tower.   
At a public hearing in spring 2007, Arboretum staff 

and UW faculty and students cautioned regulators that 
damages would result from the proposed expansion of 
the WHA radio antenna (some six miles of copper wire 
being inserted into the soil of Southeast Marsh).  The 
antenna expansion accompanied a plan to replace the 
aging radio tower. Despite the Arboretum’s concerns 
about copper toxicity and formal requests to do the 
work when the soil was frozen (to reduce ruts, soil 
compaction, and related damages). DNR considered the 
negative impacts to be insignificant and approved the 
permit request. Then, during construction, equipment 
operators failed to use “swamp mats” that could have 
reduced damage to unfrozen soil. The unintended 
negative impacts included tire ruts, damaged wetland 
vegetation and a large patch of bare mud for invasive 
plants to exploit. In this case, the Arboretum’s 
complaints were heard, and WHA acknowledged that 
precautions were not taken.

Example 2:  Pond 4 wetland retention basin.  
The largest of all the Arboretum’s existing and 

proposed stormwater retention basins is the 8-acre Pond 
4, in Southeast Marsh (Fig. 2).  

The perimeter of this basin was marked to delineate 
96 contiguous plots (@ ~10 m wide along the ~1-km 
shoreline) and planted with native wetland emergent 
plants to determine if species-rich plantings would 
establish and persist better than monocultures. Many 
plantings established in summer 2010, but when a UW 
student (Katherine Riha) censused 94 of the 96 plots, 
she documented an unintended negative impact, 
namely, invasion and rapid dominance of the shoreline 
by non-native invasive cattails (Typha angustifulia and/or 
the hybrid Typha x glauca), apparently from wind-blown 
seed (Figs. 3-4). 

Riha also documented low survival of native 
plantings. By October 2010, Typha (average 1.24 m tall; 
range = 0.36–2.24 m) overtopped the native species. 
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Figure 2. Map of the Arboretum highlighting place names mentioned in the text.
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Within the 94 contiguous plots, unplanted Typha was 
present in 89 plots.  Of the planted natives, Scirpus 
validus occurred in 72 plots, Pontedaria cordata in 46; 
Sparganium eurycarpum in 29; Juncus effusus in 20; 
Acornus calamus in 6 and Sagittaria latifolia in 0. The 
cattails are expected to expand their vertical distribution 
over time, because an underground network of rhizomes 
can transfer plant foods to stems that sprout up and 
down slope. 

An additional unintended negative impact at 
Pond 4 was the invasion of the surrounding berm by 
weeds, despite seeding of prairie vegetation by project 
subcontrators.  Sweet clover (Melilotus officinalis and/or 
M. alba) invaded rapidly and became dominant by end 
of summer 2010. Construction sites are highly disturbed 
and provide suitable conditions for weed invasions, but 
equipment that carries weed seeds can speed the process 
and introduce new weeds to Arboretum lands (see 
example 3, next page).

Figure 4.  Berm vegetation, Pond 4.

Figure 3.  Invasive cattails surround Pond 4.
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Figure 5. Swale system and Pond 2.  Urban runoff flows 
into the Arboretum at the bottom of the photo and can be 
directed either to the swales (left) or to the concrete flume 
(right). In both cases, the water flows through Pond 2 (top) 
before exiting toward Lake Wingra.
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Stormwater ponds have relatively constant water 
levels, a factor that promotes the release of phosphorus 
and favors growth of invasive cattails (Boers et al. 2007, 
Boers and Zedler 2008).  In addition, the common 
construction practice of topping graded subsoil with 
topsoil contributes nutrients and facilitates vigorous 
growth of wetland and upland weeds (see experimental 
tests in Leaflet 15, Kercher and Zedler 2004, and 
Kercher et al. 2007).  Ideal conditions for invasive 
upland weeds are bare soil (abundant light), plentiful 
nutrients, rainfall, and a source of seeds, either carried 
in by the wind or animals or introduced by construction 
equipment.  Now that non-native species are dominant, 
chances for less aggressive native species to establish and 
persist are greatly diminished.  

Example 3:  Stormwater swales. 
Four parallel swales were constructed near Pond 2 

as an auxiliary facility for research on how to improve 
stormwater treatment (Fig. 5). An unintended 
negative impact on research was the prolonged delay 
in completion of construction, due in part to wet site 
conditions.  The delay forced researchers to re-design 
projects that were funded for summer 2009.  Research 
aims were revised and fulfilled in the interim, but new 
funding had to be solicited for 2010. 

A second unintended negative impact was the 
inability of the site to infiltrate water due to a higher-
than-expected water table and patches of clayey 
soil, which constrained infiltration. As a result, 
more stormwater flows toward Lake Wingra than 
planned.  Because the infiltration problem could not 
be corrected, the system was renamed a wetland basin. 
The narrow outflow weir of the downstream collection 
pond impounded water following rainfall, and water 
backed up into the swales.  To correct this problem for 
research purposes, the Arboretum paid a contractor to 
enlarge the outflow in summer 2011.  To fulfill project 
specifications, however, the Arboretum is required to 
reinstate the narrow weir once research is completed in 
2012. 

UW faculty developed a new research proposal 
to EPA and specified plantings using 27 native 
species in 1-, 3- and 9-species combinations in 75 
plots.  Construction and planting were completed in 
November 2009, too late for germination of seeds, so 
the site overwintered as bare soil (Fig. 6).  Arboretum 
staff planted an additional 4 plots at the same time.  
Research plans were funded, and work began October 
1, 2010.

In spring 2010, a third unintended negative impact 
was the invasion of inter-swale berms and swales by 

Figure 6.   
The westernmost swale.
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hairy vetch (Vicia villosa, Fig. 7).  Arboretum staff 
applied herbicide along all inter-swale berms, but did 
not treat the swales where native wetland plants had 
been sown.  Multiple applications were needed, along 
with hand-pulling in the swales. The contractor was not 
required to control weeds. 

A fourth unintended negative impact was the 
rapid invasion of all four swales by cattails (Fig. 8).  In 
2010, the invader was thought to be mostly the native 
Typha latifolia, which grows naturally upwind In Curtis 
Prairie.  Genetic analysis of limited material by the 
nation’s cattail-genetics expert (Steve Travis, University 
of New England) indicated that the material sent from 
the swales was T. latifolia, and inflorescences from 
a limited number of first-year plants supported this 
conclusion.  In 2011, however, many plants flowered, 
and it is now clear that invaders are widespread, 
especially in the collection pond.  Researchers suspect 
that cattail invasion was facilitated by the addition of six 
inches of topsoil to all four swales and the surrounding 
berm. Opinion trumped directly-applicable research 
with 48 species of native wetland plants (comparing 
growth with and without six inches of topsoil, Leaflet 

15) and a summary of decades of research showing that 
plants generally allocate less biomass to roots where 
soil nutrients are plentiful.  The goal of the wetland 
vegetation (to provide ample roots to reduce erosion and 
deep roots to aid infiltration) and the scientific evidence 
for how best to achieve that goal went unheeded.

 A fifth unintended negative impact was the failure 
of all but one of the 27 species to establish satisfactorily. 
Bidens cernua, a native annual plant established 
vigorously in all plots where subconractors had sown 
it (Boehm 2011). As a result, the research to compare 
3- and 9-species plantings had to be re-designed.  
The Arboretum provided resources for a mesocosm 
experiment with 1-, 3- and 9–species plantings, set up 
in June 2010 (Fig. 9). Researchers suspected that many 
of the seeds sown by the subcontractor were non-viable, 
either as purchased or as handled prior to planting.  By 
comparison, seed sown by Arboretum staff established 
where there was sufficient moisture.

A sixth unintended negative impact was the 
leakage of all 8 weirs that were installed in the four 
swales (weirs are structures that confine water; in this 
case, so that volumes could be measured). Researchers 

 Figure 7. Hairy vetch.
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Figure 8.  Cattails invading Bidens.



10

discovered the leaks in early June 2011, shortly after 
urban stormwater runoff was diverted to the swales.  All 
previous water in the swales came from groundwater 
seepage and rainfall. Researchers scrambled to devise 
a way to retrofit the system; FP&M staff quickly 
developed a project description for contractors, and 
all hoped for an affordable bid.  Research was again 
disrupted, as no comparisons of water quality, erosion, 
or infiltration could be made without being able to 
measure the volume of through-flowing water.

A seventh unintended negative impact was the 
rapid dominance of weeds on the berm surrounding 
the swale system.  Hairy vetch established very quickly, 
as did sweet clover (Melilotus spp.) and white clover 
(Trifolium repens).  Of the prairie mix that was sown, 
Canada rye (Elymus canadensis) and black-eyed Susan 
(Rudbeckia hirta) established in year one; however, most 
of the bur oak saplings (Quercus macrocarpa, each about 
8 ft. tall) died in their first growing season. There was 
no requirement that contractors replace them.

 Additional unintended negative impacts are 
very difficult to document; these include releases of 
pollutants during construction.  Nutrients and other 
contaminants are mobilized by bulldozing and grading 

soil and subsoil.  Contractors sometimes use large bags 
to filter particulate pollutants in runoff, but dissolved 
materials flow through such traps.  Without funding to 
measure the volume of flow and analyze concentrations 
of each contaminant in the runoff during construction, 
these negative impacts go undocumented and 
unquantified.  Thus, it is unclear when--following 
increased discharge during construction--a pond that 
is designed to reduce phosphorus flows to Lake Wingra 
or Lake Monona will begin to show a net benefit (E. 
Bernhardt, Duke University, pers. comm.).

Projects still to come:  
 More construction projects are in various stages; 

these include expansion of Pond 3 in Southeast Marsh 
(which already hosts WHA tower and the 8-acre Pond 
4), maintenance of Curtis Pond and flume, expansion 
and relocation of a parking lot in the Grady Tract, 
improvement of fencing and access to southeast Grady 
Tract to connect with a new bike trail, construction of 
the new ATC power line along south edge of beltline 
and north edge of Grady Tract, and the 2.43-acre 
stormwater pond at Manitou Way.  While there have 
been no formal environmental impact analyses and 

Figure 9.  
Mesocosm experiment, 
Sept. 4, 2010.
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Box 3.  Estimates of land consumed by recent 
construction projects:

•	WHA buried antenna, completed: antenna 
covered 4.5 acres prior to expansion   

•	Pond 4, completed:  8 acres
•	Pond 2 and wetland swales:   7.2 acres
•	Secret Pond, in progress:  4.3-acre pond, plus 

enlarged channel and dredged Secret Pond
•	Pond 3, planned: 4-5 acres

no comprehensive analysis of cumulative impacts of 
construction projects in the Arboretum, we hope this 
documentation of unintended negative impacts 
provides justification for insisting that future projects 
eliminate such impacts and for including funding for 
long-term maintenance where they fail to do so.

The Arboretum dilemma:
Arboretum neighbors and other stakeholders benefit 

from the WHA tower, the ATC line, and potentially 
cleaner water flowing into Lakes Wingra and Monona, 
but such projects have little benefit for Arboretum 
lands.  Arboretum wetlands might receive less 
phosphorus after pond construction, but phosphorus 
is released by grading soils during construction. Also, 
nitrogen is a major stimulant for weed growth, and 
large ponds are not the preferred way to reduce nitrogen 
concentrations (Hansson et al. 2005). Shallow vegetated 
wetlands with convoluted edges would do a better job 
of removing nitrogen from stormwater inflows, but 
larger area would be required. A “treatment wetland” 
that engineers designed for the Coyote Pond area would 
have consumed 5 acres of Curtis Prairie just to handle 
inflows from a 25-acre watershed. 

It should be obvious that Arboretum lands cannot 
absorb all the negative impacts of urban runoff; more 
work is needed to reduce the release of nutrients from 
upstream urban lands and more innovations are needed 
to reduce reliance on concrete structures downstream. 
In other states and countries, stormwater is managed 
with “greener” practices, such as avoiding dredging in 
jurisdictional wetlands (areas that fall under the Clean 
Water Act) and stabilizing banks with fast-growing 
flexible willows that hold the soil but do not impede 
water flow.  Arboretum staff compiled many examples 
for use by DOA and those who plan projects for DOA, 
but the regulatory system is not yet fully supportive.  

A key problem for the Arboretum is having 
responsibility to deal with the unintended negative 
impacts of construction projects without authority to 
prevent negative impacts and without funding to repair 
damages.  In land area lost to conservation, the toll is 
mounting (Box 3).  

What could reduce unintended negative 
impacts in future projects? 
•	Project managers must enforce precautions in 

project specifications (e.g., using matting where 
heavy equipment will be operated on sensitive 
wetland soils; washing contaminants, including 
weed seeds, from all equipment brought into the 
Arboretum).

•	Planners need to follow the Arboretum’s principles 
and values (Box 1) and design greener solutions for 
projects.

•	Project proponents and their contractors need to 
repair damages caused by flawed designs and flawed 
implementation. If this burden cannot be removed 
from the Arboretum, fees should be charged to 
acquire funding to fix damages. 

•	Require that seeds be tested for viability at the time 
of sowing--or require re-seeding when native species 
fail to establish.

•	Specify practices and activities that require 
mitigation for known negative impacts.

•	Anticipate problems and Include long-term 
maintenance in the cost of the project.  Wherever 
soils and vegetation are disturbed, invasive plants 
will establish.  Charge project to treat invasions.

•	Obtain permits for projects that would impact 
wetlands and design projects to avoid such impacts. 
Mitigate damages that are unavoidable.
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