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EXECUTIVE SUMMARY 

LimnoTech is supporting the United States Fish & Wildlife Service (USFWS) and the Wisconsin 

Department  of Natural Resources (WDNR) in the evaluation of Pickle Pond as a potential Remediation to 

Restoration (R2R) site in the St. Louis River Area of Concern (SLRAOC).  Located in Superior, Wisconsin, 

Pickle Pond is a 9-acre sheltered bay adjacent to Barkerôs Island and Marina. Historical data shows that 

Pickle Pond has legacy sediment contaminants of unknown origin that may be contributing to water 

quality and habitat degradation. Remediation of the contaminated sediments and restoration of the fish 

and wildli fe habitat in Pickle Pond could greatly improve the natural resources of the area and contribute 

to the overall goals of removing BUIs and delisting the SLR AOC. Specifically, habitat improvement in 

Pickle Pond would contribute 9 acres towards the goal of rehabilitating 1,700 acres of degraded aquatic 

habitat throughout the SLRAOC for removal of BUI 9 (Loss of Fish and Wildlife Habitat).   

Pickle Pond receives stormwater discharges from the City of Superiorôs storm sewer system.  A nearby 

active rail yard, Highway 2 and a nearby recreation trail and mowed park also contribute stormwater 

runoff to Pickle Pond.  Two openings in the unused rail line separating Barkerôs Bay and Pickle Pond 

permit hydrologic exchange between the two waterbodies.  To gain a better understanding of the water 

quality in Pickle Pond and Barkerôs Bay, as well as the potential for hydrologic exchange between them 

prior to any restoration activities, LimnoTech conducted a baseline environmental evaluation in the 

summer of 2013.  Water quality samples were collected from three stations in Pickle Pond and two 

stations in Barkerôs Bay on three occasions.  Water levels sensors were also installed in each waterbody in 

order to estimate the temporal changes in surface water elevation throughout the summer.  Additionally, 

a flow meter was installed in the largest stormwater outfall discharging into Pickle Pond to gain an 

understanding of the volume of stormwater inputs.  An assessment of the vegetation and 

macroinvertebrate communities were also conducted.  Cumulatively, these results were used to develop 

three restoration alternatives for Pickle Pond.  

Pickle Pond has elevated total phosphorus concentrations (40.5-98.5 µg/L) that may be delivered through 

stormwater inputs as indicated by limited s tormwater data from the City of Superior.  The central portion 

of Pickle Pond had consistently higher total dissolved solids relative to the other sampling locations and 

was consistent with high TDS measured in stormwater discharge. Dissolved oxygen in surface samples 

ranged from 7-10 mg/L throughout the summer and chlorophyll a was < 9.6 µg/L in all water samples. 

Changes in water surface elevation were comparable between Pickle Pond and Barkerôs Bay, but indicated 

a fair amount of exchange between them, which is primarily driven by seiche effects in Lake Superior.  

A stakeholder team consisting of WDNR, USFWS, City of Superior, and BNSF Railroad met on three 

occasions to evaluate the conditions in Pickle Pond and to shape the restoration alternatives. Through 

that process, three restoration alternatives were identified and evaluated.    A preferred alternative was 

determined through stakeholder discussion, which is a hybrid of the initial three alternatives.  The 

preferred alternative consists of restoratio n of Pickle Pond, which includes removal of contaminated 

sediments and habitat enhancement, as well as installation of watershed controls to reduce stormwater 

pollutants .  
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1  
INTRODUCTION  

Pickle Pond has been identified as a potential Remediation and Restoration site in the St. Louis River 

Area of Concern 2013 Remedial Action Plan (MPCA and WDNR 2013). Therefore, LimnoTech was 

contracted by the United States Fish and Wildlife Service (USFWS) in partnership with the Wisconsin 

Department of Natural Resources (WDNR) to conduct a baseline environmental evaluation of Pickle Pond 

in Superior, Wisconsin.  Based on the site evaluation, a set of three restoration alternatives were 

developed. The results of this study are presented in the following sections. 

1.1 Background 

Pickle Pond is a backwater pond adjacent to Barkerôs Bay in Superior, Wisconsin (Figure 1.1).  Bordered 

on the north by a currently  unused section of railroad line owned by Burlington N orthern Sante Fe 

(BNSF), an active rail yard to the southeast and Highway 2 East on the south, Pickle Pond is 

approximately 2,800 feet long, an average of 140 feet wide, and encompasses roughly 9 acres in surface 

area.  Two openings in the old railroad line permit hydrologic exchange between Pickle Pond and Barkerôs 

Bay. Most of the land surrounding Pickle Pond is owned by BNSF or the City of Superior (Figure 1.2).  

Historical information for the project area is limited. However, a few details are available  in the St. Louis 

River System Remedial Action Plan Stage One that was developed by the St. Louis River Citizens Action 

Committee SLRCAC (1992). Barkerôs Island was constructed from dredged material in the late 1800ôs. The 

area surrounding Pickle Pond and Barkerôs Island has been identified as an important fish spawning and 

colonial bird nesting site (SLRCAC 1992). Pickle Pond receives stormwater discharges from the City of 

Superiorôs storm sewer system.  There are multiple outfalls, with a 60 -inch outfall draining into the 

southeast end of Pickle Pond as the largest. Available data indicate that the sediments contain elevated 

levels of heavy metals and polycyclic aromatic hydrocarbons (PAHs), particularly in the southeast end of 

the pond (LimnoTech 2012).   

As a result of the intense development and disturbance, multiple stressors are likely contributing to 

several beneficial use impairments (BUIs) in Pickle Pond. The following BUIs may be applicable to Pickle 

Pond (Limno Tech 2012): 

¶ Fish Consumption Advisories (BUI 1);  

¶ Degraded Fish and Wildlife Populations (BUI 2);  

¶ Fish Tumors and Other Deformities (BUI 3);  

¶ Degradation of Benthos (BUI 4);  

¶ Excessive Loading of Nutrients and Sediments (BUI 6); and 

¶ Loss of Fish and Wildlife Habitat (BUI 9) . 

Pickle Pond was identified as a potential Remediation to Restoration (R2R) site within the St. Louis River 

Area of Concern (AOC) by the AOC coordinators and partners from multiple agencies and institutions.  

Specifically, habitat improveme nt in Pickle Pond would contribute to the goal of rehabilitating 1,700 acres 

of degraded aquatic habitat for  BUI 9 removal (LimnoTech 2013).  Remediation of the contaminated 

sediments and restoration of the fish and wildlife habitat in Pickle Pond could greatly improve the natural 
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resources of the area and contribute to the overall goals of removing BUIs and delisting the SLR AOC 

(LimnoTech 2013).    

1.2 Project Objectives 

As mentioned above, Pickle Pond has been identified as a R2R site that can contribute to BUI removal and 

the delisting of the SLR AOC if sediments are remediated and fish and wildlife habitat is improved. The 

first phase this project involved a  baseline evaluation of the physical, chemical and biological 

characteristics in Pickle Pond and development of restoration alternatives based on the findings.  

Subsequent phases may include evaluation of the feasibility of the selected restoration design with 

consideration of remedial actions. Specifically, the objectives of this project were to provide support to the 

USFWS and WNDR to determine the following : 

¶ Water quality and flow monitoring of the site and the surrounding area ; 

¶ Vegetation community assessment; 

¶ Benthic macroinvertebrate community assessment; 

¶ Measurement of soft sediment thickness; 

¶ Site-level watershed assessment; and 

¶ Design of conceptual restoration alternatives. 

 

Figure 1.1. Location of Pickle Pond.  
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Figure 1.2. Land parcel ownership near Pickle Pond.  

  




































































































































































































