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Executive Summary

A Stressor Identification (SI) was completed for Hecker Creek (Segment 1A 01-YEL-0155_0),
located in southern Allamakee County near the town of Postville, lowa. Hecker Creek flows into
the Yellow River. This waterbody is identified on lowa s Section 303(d) list of impaired waters
as impaired for aquatic life use, cause unknown. The Sl process relates impairments described
by biological assessments to one or more specific causal agents (stressors) and separates
water quality (pollutant) impacts from habitat alteration impacts. The goal of this SI was to
determine the primary cause(s) of the biological impairment including any pollutant(s) for which
a Total Maximum Daily Load (TMDL) is required.

The first biological assessment of Hecker Creek occurred in the summer of 2000 after a fish kill
investigation in the Yellow River, downstream of the confluence with Hecker Creek, earlier that
year. The assessment uncovered evidence of biological impairment of both the fish and benthic
macroinvertebrate communities. Benthic macroinvertebrates are animals that are larger than
0.5 mm and lack backbones. These animals live on rocks, logs, sediment, debris and aquatic
plants during some period in their life. They include crayfish, mussels, snails, aquatic worms,
and the immature forms of aquatic insects such as stonefly and mayfly nymphs.

Further biological sampling conducted in 2006 and 2007 showed improvements in the benthic
macroinvertebrate community in both years. However, Ephemeroptera (mayfly) richness was
low, and the percentage of Ephemeroptera, Plecoptera (stonefly), and Trichoptera (caddisfly)
(EPT) taxa had dramatically decreased. Low numbers of EPT taxa often indicate water quality
problems. The fish community improved in 2006, but was comprised of mostly pollution tolerant
species, and declined again in 2007. Stream data and information about the watershed were
reviewed to determine the cause(s) of impairment.

Despite some data limitations, the evidence was sufficient to identify the following primary
stressors, either of which is capable of causing biological impairment in the Hecker Creek
watershed:

» elevated concentrations of chloride and total dissolved solids (TDS);

* habitat alteration and decrease in habitat complexity

Depending upon sources and types of stressors, they can manifest as short-term acute impacts
or long-term chronic impacts to aquatic biota. To restore the biological condition of the stream,
TMDLs (also known as Water Quality Improvement Plans), National Pollutant Discharge
Elimination System (NPDES) permits, and/or implementation plans need to address each of the
primary stressors by focusing on all ways these stressors, including their sources, lead to the
biological impairment in this watershed.

The chloride/TDS issue is the result of inputs from one permitted facility only and will be
managed in the National Pollutant Discharge Elimination System (NPDES) permit for the facility.
The current permit limits are in effect until the permit expires in 2013, at which time adjustments
to the permit will be made to lower the levels of chloride in Hecker Creek to protect aquatic
organisms. By that time, lowa should have finalized the chloride water quality standards and
have completed the stream use classification for Hecker Creek. There are also no significant
nonpoint source inputs of chloride in the Hecker Creek watershed. The other identified stressor
is poor habitat quality, which is not a pollutant. Therefore a TMDL is not needed to address this
impaired waterbody.



1. Introduction

This Stressor Identification (SI) for Hecker Creek (Segment IA 01-YEL-0155_0) was completed
to determine the cause(s) of the biological impairment, including any pollutant(s) for which a
Total Maximum Daily Load (TMDL) is required. The Sl includes a review of available data for
the entire watershed of Hecker Creek including non-listed segments. A major goal of this SI
was to determine whether the impairment was caused by a pollutant (e.g. ammonia) or a non-
pollutant stressor (e.g. channelization), the former of which may potentially require a TMDL.
Regardless of whether or not the stressor is defined as a pollutant, a complete Sl identifies all
causal agents and pathways responsible for impairing the aquatic biological community.

1.1. Watershed Features

Hecker Creek is a warm water stream located in Allamakee County, lowa, within the Yellow
River watershed (Figure 1-1). The watershed is within the bedrock-dominated terrain of the
Paleozoic Plateau Driftless Area ecoregion (52b), w hich covers portions of northeast lowa,
southeast Minnesota, southwest Wisconsin, and a small portion of northwest lllinois. Steep
slopes and bluffs, higher relief, sedimentary rock outcrops, dense forests, and unique boreal
microhabitats differentiate this ecoregion from the Western Corn Belt Plains to the west (Prior
1991, Griffith et al., 1994) (Appendix A, Figure A-1). The Silurian Escarpment, a prominent
physiographic feature that helps define the southern and western boundary of this ecoregion,
separates the mostly cropland area of the west from the mixed land use of the Driftless Area.
Dissolution of limestone and dolomite rocks results in karst features such as sinkholes, caves,
and springs, and makes groundwater vulnerable to contamination. The streams in the lowa
portion of this region are located in entrenched valleys and have cool waters with higher
gradients flowing over rocky substrates.

Hecker Creek )
TE Watershed

I—I—I\u

Figure 1-1. The location of the Hecker Creek watershed within the Yellow River
watershed.



The Hecker Creek watershed includes a total of 2,977 acres (4.65 square miles) in the
southeast portion of the county, extending north from the outskirts of Postville, to a point where
Hecker Creek joins the Yellow River about five miles north of Postville (Figure 1-2). During
normal flow conditions, the primary channel of Hecker Creek extends for about 5 miles. The
surface topography is characterized by a branching drainage pattern that directs streams and
runoff north toward the Yellow River. Elevations range from approximately 1,160 feet above
mean sea level at the headwaters near Postville to 940 feet above mean sea level along the
Yellow River valley (Figure 1-3). An average basin slope of 8.53 percent (the average slope of
the watershed) and a stream density of 1.46 (the ratio of stream miles to square miles of the
basin) indicate that surface flows reach the stream quickly.

The bedrock surface in northeast lowa has been shaped extensively by erosion from ancient
streams and glaciers. Primary bedrock outcrops in the area are shale and dolomite of the
Maquoketa formation, and the limestone and dolomite of the Galena Group. Karst features
associated with dissolution of carbonate rocks can form sinkholes at the surface. The
geological composition of Hecker Creek s watershed increases the threat of agricultural
pollutants contaminating groundwater. Unconsolidated glacial drift and loess deposits are found
on the highest points near the headwaters, and bedrock outcrops become more prevalent
farther to the north in Hecker Creek and the Yellow River valleys. The Maquoketa formation
exists primarily in the southern portion of the watershed, but is absent along the Hecker Creek
valley due to erosion into the Galena limestone.

In the summer of 2005, Northeast lowa Resource Conservation & Development, Inc.
(NEIARC&D) conducted a series of dye tracer studies in the Yellow River watershed.
Flouroscein/uranine dye was placed into the stream at a point upstream of the sinkhole in
Hecker Creek (Figure 1-3 and 1-4). Direct water sampling and activated charcoal packets were
used to determine if the dye was present in various streams, drilled wells, and springs following
dye injection. Dye from Hecker Creek resurfaced about four miles away at the Stonehouse
Spring approximately 19 hours after input (Figure 1-5). As evidenced by the study, surface
water in karst landscapes can disappear underground through sinkholes and stream sinks, and
readily mixes with groundwater before reappearing at springs miles away. The direct surface to
groundwater interactions make karst aquifers highly susceptible to contamination.

Current land use in the watershed is dominated by agriculture (Appendix B, Fig. B-19).
According to a tablet PC land cover assessment conducted in 2007, approximately 62 percent
of the 2,977 acres in the watershed are devoted to row crop agriculture and livestock production
(Paul Berland, NEIARC&D). Based on the Rapid Assessment of Stream Conditions Along
Length (RASCAL) assessment, cattle graze approximately 47 percent of the stream channel;
however, there are no open feedlots or confined animal feeding operations (CAFO) in the
watershed (Appendix B, Fig. B-20). The Hecker Creek watershed includes one permitted point
source: the AgriProcessors, Inc. kosher meat-processing plant located at the headwaters of
Hecker Creek (Figure 1-2). The plant processes beef, lamb, turkey, and chicken.
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Figure 1-2. The Hecker Creek watershed with TMDL sampling site and point source.




Hecker Creek Stream Gradient Profile
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Figure 1-3. Hecker Creek stream gradient profile.
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Figure 1-4. Location of in-stream sinkhole in the Hecker Creek watershed.
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Figure 1-5. Dye tracer study conducted in Hecker C  reek and Yellow River in 2005 by Northeast lowa Res  ource
Conservation & Development, Inc.  Courtesy of Paul Berland (NEIARC&D)
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