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DO Improvement Feasibility Study
Salt Creek Executive Summary

Executive Summary

In October 2004, the Illinois Environmental Protection Agency (lllinois EPA) issued a
completed Total Maximum Daily Load (TMDL) Study for Salt Creek. From this study, the
Illinois EPA developed TMDL allocations for various pollutants. The report concluded that
significant reductions in biochemical oxygen demand (BOD) and ammonia would be necessary
in order for the Illinois Dissolved Oxygen (DO) standards to be achieved in Salt Creek during
low-flow, warm conditions, and that the potential removal of one or more existing dams along
lower Salt Creek could offer significant water quality improvements.

Since the publication of the TMDL report, affected communities, municipal wastewater
treatment plant operators, and interested environmental organizations have joined together to
form the DuPage River Salt Creek Workgroup (DRSCW). The mission of the DRSCW is to
study the East and West Branches DuPage River and Salt Creek watersheds in order to gain a
better understanding of environmental impairments that are leading to poor water quality and
impacting aquatic life. The initial focus of the DRSCW, for this project, was to develop a
computer model that would accurately reflect low-flow, warm stream conditions, particularly
DO, along Salt Creek, from which alternatives for improving DO concentrations could be
developed. While working on this task it became apparent that better environmental monitoring
data were needed. At this point the focus of the Workgroup expanded to include design and
implementation of water quality monitoring studies that would generate sound scientific data.

Salt Creek is a highly disturbed urban stream with low channel gradients and extensive
channelization. The portion of lower Salt Creek assessed for this report spans approximately 12
stream miles (19 km), from above the Addison North Wastewater Treatment Plant which is
located at River Mile 22.6 (36.2 km), to the Graue Mill Dam located at River Mile 10.7 (17.1
km). Along this stretch of lower Salt Creek there are three principle existing dams:

River Bounding Bridges Nearest
Name of Dam Mile
(km) Upstream Downstream Town
Oak Meadows Golf Course (gé'g) Elizabeth Dr 1-290 Wood Dale
125 Oak Brook Rd/  Fullersburg Woods
Old Oakbrook (20.1) 31% st Foot Bridge Oak Brook
. 10.7  Fullersburg Woods .
Graue Mill (17.2) Foot Bridge York Road Hinsdale

Located along and upstream of the study area are seven municipal wastewater treatment plants,
starting at the MWRDGC John Egan Plant at River Mile 29.6 (47.6 km) and extending
downstream to the EImhurst WWTP at River Mile 17.8 (28.6 km).
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Based on two years of continuous DO monitoring, the DO above the Graue Mill Dam (within the
Fullersburg Woods Impoundment) is the lowest on Salt Creek during low flow steady state
conditions.  Sediment Oxygen Demand (SOD) results within the Fullersburg Woods
Impoundment are elevated from the quantities of sediment that have accumulated behind the
dam and by the increase in the channel’s wetted perimeter caused by the widening of the channel
in the impoundment. Concurrent with these DO studies, the Workgroup also completed
biological studies on Salt Creek which found that the Graue Mill Dam is acting as a physical
barrier to fish migration, and that habitat quality on in the upstream impoundment was some of
the poorest on the main stem of the river. Related parameters of fish and macro-invertebrate
quality were also significantly degraded above the dam and the stream never fully recovers
upstream.

Since 2005, the DRSCW has conducted extensive monitoring of Salt Creek in order to develop
additional data to support a water quality model on Salt Creek. The model utilized, the QUAL2K
model, includes the capability of diurnally varying headwater / meteorological input data and a
full sediment diagenesis model to compute SOD and nutrient fluxes from the bottom sediment to
the water column. In addition, the QUAL2K model offers options for decay functions of water
quality constituents, re-aeration rate equations, heat exchange, and photo-synthetically available
solar-radiation calculations.

Enhanced model input data were obtained for factors such as headwaters and tributaries, river
distances, model geometry, meteorological data, decay rates, background light extinction, point
sources, temperature, and stream flow. Also, recent DO measurement data were utilized from
the continuous DO monitoring as well as several days of monitoring in 2005. SOD
measurements were conducted on Salt Creek in 2006 and 2007 to provide input data by reach
into the QUAL2K model.

Under low stream flow conditions, the contribution from the point source discharges to Salt
Creek collectively account for 46% of the total flow at the model’s downstream boundary. To
calibrate the model August 2, 2007 data were utilized. Temperatures ranged from 23 to 31°C on
this date, and the stream flow was essentially at low flow conditions. Overall, the model
reasonably predicts the diurnal change in DO.

To verify the model will accurately predict DO changes under varying conditions, the model was
tested for the conditions that existed on June 20, 2006. Overall, the measured minimum DO
levels were lower than the model predicted; however, the results were within acceptable ranges.
Sensitivity runs were completed for changes in SOD and changes in the re-aeration constants.
Both of these variables have a significant impact on the predicted DO values; however, such
changes did not improve the overall model.

Under the Illinois Pollution Control Board’s regulations, DO water quality standards are to be
achieved at all times. Therefore, alternatives need to be evaluated under the most severe
conditions. For a variety of reasons, minimum DO levels occur during the high temperature
extremes. As water temperature increases the amount of dissolved oxygen that the water can
hold decreases resulting in losing oxygen to the atmosphere during periods of photosynthesis
when supersaturation conditions occur. In addition, respiration increases (both in the water
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column and in the sediment) with warmer temperatures. From a review of historical temperature
data, Salt Creek can reach temperatures approximately 3°C above the levels recorded in July and
August 2005. This higher stream temperature and low flow along with the average summer
CBODs and ammonia discharged from the seven wastewater treatment plants during the summer
of 2005 were used as the baseline worst case scenario. Consistent with the monitoring results,
under the baseline conditions the model predicts that the pool areas created by the dams are the
areas where DO concentrations will be the lowest. In order of priority the lowest DO is
predicted occurs above the Graue Mill Dam, then the Oak Meadows Dam, followed by the pool
at Butterfield Road. Above the Old Oak Brook Dam, the minimum DO predicted was not as
severe.

Significant enhancement of the DO and overall water quality of lower Salt Creek can be
accomplished via the removal/bridging of the low-head dams in the study area. These dams
inhibit the natural linear flow of energy and impede sediment transport, fish migration, feeding
and breeding, macro-invertebrate drift, and downstream nutrient spiraling. With respect to DO,
these low-head dams create impoundments that concentrate sediment and organic material
upstream which actively respires, removing dissolved oxygen from the water. In addition, they
slow the velocity of the water, allowing additional time for the creek water to absorb solar
energy and increase in temperature. This effect is further exacerbated by the increased stream
width created by the impoundment, thereby limiting the extent of riparian shade that can counter
the effect of solar heating.

With respect to the dams along Salt Creek, two options were investigated for this study;
complete removal and partial breaching/bridging. These options are being driven by the primary
design objective of improving the DO content of the stream and a secondary objective to re-
establish biological connectivity, mainly in the form of faunal passage. The social-cultural
characteristics of a dam must be weighed against any modifications to the structure or
impoundment.

Partial breaching involves removing just enough of the structure to allow unimpeded flow except
for during the larger storm events. Under this scenario the impoundment is drained and a free
flowing river restored. The basic concept of bridging is to build a ramp of large rock leading up
to the downstream face of the dam, effectively “bridging” the dam and restoring upstream-
downstream fish passage and possibly canoe passage as well. Common variations of this include
lowering the dam crest in order to decrease the vertical elevation that must be made up
downstream and to reduce the impoundment on the upstream side of the dam. In addition,
notching the dam crest to concentrate flow in the center of the channel is also common. Bridging
also provides interstitial habitat for macro-invertebrates and can also preserve a degree of
elevated water surface upstream.

The characterization and understanding of reservoir sediments is a significant factor (cost)
governing dam removal. In the early 1990s, the sediment above the Graue Mill Dam was
removed and was not deemed contaminated, so it is reasonable to assume that would still be the
case today.
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Quantifying the flood impact of any project on the dams being studied is also necessary. As the
dams on Salt Creek are low head dams, that are operated full, there will be little impact on the
floodplain, either upstream or downstream.

Mechanical stream aeration is another option for improving DO levels in critical reaches of a
stream. Available technologies can be divided into three categories: Air-Based Alternatives,
High-Purity Oxygen Alternatives, and Side-Stream Alternatives, each of which can be further
broken down by options. The lowest DO levels on Salt Creek occur within the impoundment
above the Graue Mill Dam. Low DO values have also been noted near Butterfield Road;
however, at this location the stream channel has been excessively widened and low DO periods
could be corrected by restoring the natural channel through this area. In addition, limited DO
data immediately above the Oak Meadows dam indicates that lower DO levels also occur in this
stretch, and the modeling results are consistent with these observations. From a priority
perspective, the lowest DO reach should be addressed first, which is the Fullersburg
Impoundment above the Graue Mill Dam.

The quiescent conditions within the Fullersburg Impoundment are ideal for operating oxygen
systems, as supersaturated DO levels can be readily achieved with minimal loss to the
atmosphere within the impoundment. Side-stream air systems are also possible, but will require
pumping rates that will approach the daily flow in Salt Creek, and elevated SOD within the
impoundment will necessitate more than one side-stream to maintain the desired DO level above
5.0 mg/L. Bubble diffusers laid parallel to the flow within the impoundment would also be a
viable option; however, increased maintenance to maintain the diffuser hoses above the silt after
high-flow periods will be necessary. Surface aerators are not recommended, from an aesthetic
perspective as well as from a maintenance perspective. In all cases, the operation of aeration
devices is needed during the evening hours because when photosynthesis begins in the morning,
DO levels rise above 5.0 mg/L until the early evening hours, when the supplemental aeration
would be restarted. Unlike a dam removal/bridging project, which is basically a one-time cost
for removal/modification, in-stream aeration will require funding in perpetuity. Such an
operation would not improve the existing impediment to fish passage or remove the severe
impairment to aquatic habitat identified at the site.

Using the Baseline Conditions model, various scenarios were evaluated to see what benefits
would occur from various alternatives. Alternative 1 removed all of the pollutant loading from
the seven wastewater treatment plants along Salt Creek. Even with the removal of all of the
pollutants originating from the point source (BOD and ammonia), Salt Creek was unable to
achieve the DO water quality standards of 5.0 mg/L upstream of any of the three dams. Once
again no habitat improvement would accompany such a program.

Alternative 2 modeled removal of the Oak Meadows Dam and partial breaching of the Graue
Mill Dam by 1 foot, 2 feet and 3 feet. Breaching (lowering) the Graue Mill Dam height by 2 feet
is predicted to result in achieving DO water quality standards under the Baseline Conditions, and
lowering the water elevation 3 ft would provide an additional margin of error in the predicted
minimum DO levels. Above the Oak Meadows Dam, the DO improvement was only predicted
to extend less than 1 mile (1.6 km). However, the confidence in the model inputs for the area
above the Oak Meadows Dam are lower than elsewhere on Salt Creek, and additional DO
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monitoring and recent improvements in the upstream wastewater treatment plant (ltasca) are
expected to result in further DO improvements above the Oak Meadows Dam.

Alternative 3 evaluated in-stream aeration using air-based technology at discreet locations just
upstream of the Oak Meadows and Graue Mill Dams. The model predicts that at each location
two aeration stations will be required to achieve the minimum DO standards above each dam.
Again, at Oak Meadows, there is some uncertainty that with the recent upgrade at the nearest
upstream wastewater treatment plant and the current DO monitoring data, whether one in-stream
aeration station would be sufficient.

Alternative 4 evaluated the use of high-purity oxygen aeration involving the injection of oxygen
above the same two dams. A system of this type can readily supersaturate creek DO levels to
150%. The model predicts that this effort can maintain DO levels above the state water quality
standards for reaches of up to 2.5 miles (4 km) above the Oak Meadows Dam and 1.25 miles (2
km) above the Graue Mill Dam. This achievement would result in the need for only one station
at each location.

Factoring in the capital and operating costs, the net present value for each of the four alternatives
was computed and is presented below for each location (OM-Oak Meadows Dam and GM-Graue
Mill Dam):

Option Net Present Value Comment Fish
Passage/Habitat
Improvement

Eliminate Point > $388,000,000 DO above Graue Mill Dam No
Source Pollutants continues to drop to 3.8 mg/L
Oak Meadows OM-$250,000 Need to verify above Oak Yes
Dam Removal Meadows DO will not drop below
and GM-$800,000 to 5.0 mg/L

Bridging/Partial $1,100,000
breach at Graue

Mill

Air based In- OM-$1,190,000 Need to verify above Oak No

stream Aeration Meadows DO will remain above
GM-$2,050,000 5.0 mg/L with one aeration system

High purity OM-$1,410,000 Need to verify above Oak No

Oxygen Addition Meadows will remain above 5.0

GM-$1,710,000 mg/L with one oxygen system

Dam removal at Oak Meadows is the low cost option, and has the added benefit of
improvements in the biological community above the dam. However, additional verification is
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necessary to demonstrate that the DO above this dam will achieve the water quality standard
given the recent upgrade in the closest wastewater treatment plant.

Bridging or partial breach at Graue Mill is part of the low cost option at this location. However,
the historical value of the Graue Mill Dam must also be factored into the ultimate selected
remedy. The net present value (cost) estimate for the bridging/partial breach includes
consideration of maintaining historical aspects of the dam.
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DO Improvement Feasibility Study
Salt Creek 1.0 Project Background and Goals

1 PROJECT BACKGROUND AND GOALS

The 2000 National Water Quality Inventory 305(b) Report listed dissolved oxygen as one of the
causes of impairment on lower Salt Creek. In October 2004, the Illinois Environmental
Protection Agency (lllinois EPA) completed a Total Maximum Daily Loads (TMDL) Study for
Salt Creek that developed load allocations for BODs, ammonia nitrogen, and volatile suspended
solids based on low-flow warm conditions (CH2MHill, 2004). This report concluded that a 56
percent reduction in BODs and a 38 percent reduction in ammonia would be necessary to achieve
the dissolved oxygen (DO) standards, or if one dam was removed a 34 percent reduction in
BODs and 38 percent reduction in ammonia would be necessary.

There are three dams on Salt Creek identified in the report, the Oak Meadows Golf Course Dam,
the Old Oak Brook Dam, and the Graue Mill Dam located in the Fullersburg Woods Forest
Preserve in Oak Brook. These dams are depicted on Figure 1-1. The impact of these dams on the
DO level in 2004 was not well understood. Data on ambient DO levels as well as critical factors
such as sediment oxygen demand (SOD), an important factor in DO levels at low-flow warm
conditions, were limited.

Since the publication of the 2004 TMDL Report, a group of communities, publicly owned
treatment works (POTWSs), and environmental organizations formed the DuPage River Salt
Creek Workgroup (DRSCW) to better understand the causes of degraded water quality and, in
particular, to find ways to improve DO levels in Salt Creek. The focus of the DRSCW was to
develop a sound database of water quality through monitoring, including the use of continuous
DO probes, in conjunction with developing a calibrated dissolved oxygen water quality model
from which a number of alternatives for enhancing stream DO levels could be evaluated.

1.1 Project Goal

The goal of this study is to identify the areas along Salt Creek where low DO occurs during the
warmer, low flow periods, followed by the development of a calibrated DO model from which a
number of alternatives are developed for addressing the low DO areas. These alternatives include
the removal or modification of dams and the construction and operation of in-stream aeration
projects to achieve the water quality standard for dissolved oxygen. In conjunction with this
study, the DRSCW has also collected excellent biological data (fish, benthic, and habitat) which
can be used along with the water quality monitoring data to address biological impairment in a
holistic manner.

This study will identify:
1. Those reaches where the lowest DO levels occur during low flow-warm weather.

2. The primary cause(s) of the low DO based on water quality monitoring, sediment oxygen
demand (SOD) measurements, and modeling.

3. Potential dam sites where complete removal, ‘bridging,” or some other modification
would improve minimum DO levels.
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4. Potential sites where stream aeration equipment would provide an opportunity to raise
minimum DO levels.
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DO Improvement Feasibility Study
Salt Creek 1.0 Project Background and Goals

5. Permitting authorities, required permits, and regulatory issues.

6. Environmental impact on water quality and stream habitat, in addition to secondary
impacts and other community issues such as adjacent land use.

7. Financial impacts, including project capital costs (including sediment removal and
disposal costs), operation and maintenance needs, and other costs associated with stream
improvement projects.

8. Dam owners and nearby landowners affected by stream improvement projects, along with
their interest in accommodating such a project, and a description of the impacts of stream
improvement projects.

9. Adjacent associated construction needed as part of stream improvement projects (e.g.,
upstream and downstream stream bank improvements that would be necessary due to
altered water levels, adjacent equipment, electrical feed, equipment access for
maintenance).

10. Other aspects of stream improvement projects that may impact the feasibility of such a
project.

1.2 Water Quality Standards
On January 24, 2008, the Illinois Pollution Control Board (IPCB) adopted revised DO water
quality standards. These standards are presented in Table 1-1.

Table 1-1 - IPCB DO Standards

Minimum DO Standard
Measurement Interval

August — February March — July
At any time 3.5 mg/L 5.0 mg/L
7 day average 4.0 mg/L 6.0 mg/L
30 day average 5.5 mg/L n/a

Minimum DO levels occur in Salt Creek during prolonged hot, dry periods. As the water
temperature rises, the daily minimum DO values become lower. From a practical perspective,
any solution must address prolonged hot, dry periods that can occur in June and July. Based on
in-stream monitoring, the minimum DO standard of 5.0 mg/L during June and July will be more
difficult to achieve than the 6.0 mg/L weekly mean, as photosynthesis increases DO levels
during the daylight hours well above 6.0 mg/L. Therefore, for the purposes of this report,
achieving the minimum DO standard of 5.0 mg/L in June and July will be the basis for
evaluating alternative approaches of dissolved oxygen improvements in Salt Creek.
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Salt Creek 2.0 Existing Conditions

2 EXISTING CONDITIONS

Before evaluating alternatives for improving the DO in Salt Creek, it is important to understand
the existing stream characteristics. Factors such as stream depth, canopy cover, sediment
accumulation, stream bank erosion, riparian zone composition, wetlands, stream slope, and bank
heights are all important during the alternative development and evaluation process. In addition,
SOD measurements have been completed and continuous DO probes have been installed at
strategic locations along Salt Creek to better understand the DO profile under low-flow warm
conditions.

2.1 Geomorphic Assessments

Natural streams are in constant dynamic equilibrium. Although imperceptible over years or
decades, a stream in equilibrium moves within its floodplain both laterally and vertically over
long time periods. A channel can be in balance with the hydrologic and sediment influences or
can be in rapid transition as a result of changes in the watershed or within the stream corridor.
Urban river systems are often in various states of disequilibrium. The development of Chicago
area watersheds has significantly increased the intensity of land use. The impact of urbanization
on stream systems is well documented and includes changes in the hydrology, water quality,
sediment supply, and ecology. Other impacts include isolation from and reduction of available
floodplain capacity and installation of road crossings and other lateral and vertical controls.
Hence, urbanization can significantly increase stream instability, as shown in Table 2-1.

Table 2-1 - Impacts of Urbanization on Channel Stability

Probable Cause

Channel Straightening — sinuous and low
gradient streams become straight and steeper

Larger discharge rates due to impervious
cover, culverts, drain tiles, and storm sewers

Removal of riparian vegetation and in-stream

Instability Description

Increase in erosive energy of stream

Increase in velocity

Decrease in in-stream channel

roughness

Decrease in amount and character of
incoming bed load

Change in geotechnical loading
characteristics of the banks

Change in riparian management
Increase in stream temperatures

woody debris

There is more energy to move bed material
than there is available bed material due to
impervious cover and channel armoring

Alteration of baseflow, as well as periods,
levels, and timing of saturation

Deforestation and turf grass changes
Loss of canopy cover

DRSCW
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From a geomorphic perspective, Salt Creek is a disturbed system, with channel features typical
of those found in large, fully built-out metropolitan areas. When the area was developed, small
tributary streams were either put into pipes and buried or were confined to narrow, straightened
ditches. Floodplains for these headwater channels, as well as the main channel, have been filled
in or separated from waterways by large berms that concentrate flood flows into deeper narrower
channels. Floodplain and drainage surfaces have been covered by pavement and storm water is
now directed into storm sewers that discharge directly into creeks. Where rainfall once seeped
into soils and traveled as groundwater into channels, storm water is now diverted into artificial
waterways and enters the stream as runoff at a higher rate of flow. These processes lower base
flows and increase flood flows, making Salt Creek a “flashy” stream, particularly in its upper
reaches.

2.1.1 Channel Evolution

Schumm (1984) describes the evolution of stream channels (Figure 2-1) that adjust geometry in
response to changes in the watershed. In essence, if a channel needs to adjust its cross sectional
area, it must move through the evolution stages described below until it reaches a new, stable
geometry. The Schumm system classifies streams by their place along a continuum of channel
changes toward the more stable geometry. This process is common in urban systems where
channels are continually adjusting in response to increasing water input, decreasing sediment
load, and often significant physical alteration (channel straightening, floodplain width reduction,
etc.).

It is useful to describe the stages in Figure 2-1 to understand the process. Stage | represents a
stable channel configuration. As sediment load decreases and flood magnitude increase, the
channel begins to erode (incise) into its bed (Stage I1). The incision process is followed Stage I,
lateral bank erosion as the bank heights (h) exceed a critical height (hc) and collapse into the
channel. Stage IV occurs when the bed begins to aggrade (deposit) and the channel banks are
approximately equal to the critical stable height. The bank height will continue to decrease until
a bankfull condition is achieved that is consistent with the new bankfull discharge. A new
incipient floodplain will develop and vegetate as part of the final (larger) stable geometry (Stage
V).
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Figure 2-1 - Channel Evolution Model

2.1.2 Bank Erosion

Bank erosion is part of the natural processes within a stable stream and is balanced by deposition
of sediment on floodplains and bars. Erosion provides the needed bed material, allows
recruitment of large woody debris, and encourages channel variability. However, ‘excess’ bank
failure associated with unstable riverine systems and massive failures that threaten existing
infrastructure can cause unacceptable environmental impacts and consequences to private and
public resources. Bank failure can generally be attributed to three basic processes (Thorne et al.,
1997): subarial wasting, hydraulic scour, and mass failure. Subarial wasting is not considered to
be the major driving force for Midwestern urban streambank instability and is not discussed
further here.
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The common result of urbanization is a significant increase in bank erosion due to hydraulic
scour of the channel bed and toe of the bank. When changes in land use result in increased water
velocity, streams begin to erode their bed and banks beyond the point of equilibrium. Excess
hydraulic scour generally can be addressed in two ways, either by reducing channel velocity and
thereby reducing erosive force, or by armoring the channel to resist the erosive force. Reduction
of channel velocity can be accomplished either by increasing the area of the channel, increasing
the capacity of the channel and/or floodplain, decreasing flow rates, or modifying slope through
the use of grade controls. Following incision, as noted in the Schumm model above, hydraulic
scour combined with mass failure can lead to extreme bank erosion.

Mass failure of the streambank is often the result of increased hydraulic scour, and/or change in
riparian vegetation management associated with urbanization. There are numerous bank failure
mechanisms due to various loading and resistant conditions, including differences in soil
characteristics and vegetative reinforcement. Streambank soils can vary both vertically and
horizontally, and can generally be classified as cohesive, non-cohesive, and composite (banks
with layers of soil that have significantly different characteristics). Each of these types of
streambanks presents different engineering challenges and different solutions. The equilibrium
processes of scouring and deposition of soil layers within an alluvial valley can provide
significant variability in the soil conditions within the valley. Hence, the type of bank material
can change significantly along a stream length as the stream passes through different
depositional eras.

The ditching, dredging and straightening of channels is termed channelization. The result of
these hydrologic changes in Salt Creek has resulted in dramatic geomorphic changes.
Channelization is perhaps the most common form of channel disturbance throughout Salt Creek,
and its effects vary. Where wide ditches have been excavated, shear stress on the banks is
relatively low, and banks are stable. Because these reaches lack sufficient energy to transport
sediment through the reach, many of these over-widened stretches have aggradation problems,
whereby fines such as silt and sand are deposited. Just above Butterfield Road is an extreme
example of this over-widening. Channelization increases the effective slope of a stream by
allowing water to travel a shorter distance, increasing velocities resulting in incision. The newly
created steeper slope is unstable given the hydraulic conditions, and begins to headcut upstream
until a lower slope is achieved. This often results in deep incision upstream and aggradation
downstream.

Common measures to address mass failure of streambanks include decreasing the load by
reducing bank height, reducing bank slope, improving drainage or planting stabilizing vegetation
(to reduce pore pressure), and/or increasing the resistance to failure by geosynthetic
reinforcement or revegetation.

2.1.3 Sediment Transport

Understanding sediment transport characteristics of a stream is very important in understanding
the stream stability and characteristics. Alluvial streams within urbanizing watersheds frequently
experience rapid channel enlargement. Channel response to urbanization has been described by
Leopold, et al (1964), Hammer (1972), and numerous others. During the initial wave of
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construction, sediment loads reaching the stream from the watershed may be elevated 10 to 100
times compared to pre-construction loads, with the attendant destabilization and sometimes
flooding damages. Typically, high sediment yields during the construction phase are followed by
reduced yields once infrastructure and storm sewer systems are fully built (Kondolf and Keller,
1991). However, as the fraction of the watershed covered by impervious materials increases,
watershed hydrology shifts dramatically. Flow peaks become sharper, higher, and more frequent,
while the sediment loads reaching the channel changes.

In the absence of bed control (e.g. bedrock outcrops in natural channels or hardened stream
crossings in urbanized areas), channels typically respond by incising. When bank heights exceed
a critical threshold for geotechnical stability, mass failure ensues and explosive channel
widening occurs. Sediment supply changes such as local and upstream bank failure, upstream
modifications etc., and transport capacity changes (channel widening, meander cutoffs,
construction of additional crossings, etc.) can make a reach aggrading, in equilibrium, and
degrading over time.

Sediment transport continuity describes the ability of a stream reach to transport the sediment
that it receives from upstream sources. A stream reach is considered to be in equilibrium if it can
transport the sediment it receives within the reach and from upstream sources to downstream
reaches. A reach is considered to be degrading if its transport capacity exceeds the sediment
supply (and hence the river will erode its bank and bed) and aggrading if the supply exceeds the
transport capacity (leading to deposition).

2.2 Stream Characterization

In general, Salt Creek can be characterized as an urban stream with low gradients and extensive
channelization. Canopy cover in the assessed stretches is variable due to development,
channelization activities, and widening of the stream bed. The loss of canopy cover results in
higher summer stream temperatures and in some areas of Salt Creek, the establishment of
excessive rooted vegetation. Flow during low flow periods is dominated by effluent from the
wastewater treatment plants along Salt Creek.

The slope of Salt Creek in the critical stretches is relatively flat, with many reaches having a drop
of less than 1 foot per 1,000 feet. The steepest drop occurs between River Mile 17.5 and 16.8
(28.0 and 26.9 km) below Route 83 and above the over-widened section at Butterfield Road,
where a drop of 4 ft (1.2 m) occurs over a 3,000-foot (1,000 m) reach. Slope is critical as the
stream velocity is influenced by the slope, and stream re-aeration is influenced by the velocity.
In stretches where re-aeration is low (due to flat terrain), maintaining minimum dissolved oxygen
levels becomes more difficult.

The headwaters of Salt Creek have incised in steps, with road crossings sometimes serving as
grade controls, preventing further incision. Road crossings, whether bridges or culverts, can
often be the cause of incision. In some cases, however, rock is placed under bridges to prevent
scour of bridge pilings or abutments, and these rock riffles often act as grade control, preventing
downstream headcuts from migrating further upstream. Salt Creek from Algonquin Road
upstream shows a stepped incision pattern, with the deepest incision being found upstream of
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Plum Grove Road. In some areas, the channel has incised more than 3 ft (1 m), and subsequent
widening has created extremely large channel cross-sections. Landowners have experimented
with various bank stabilization treatments including timber cribs, rock riprap, concrete rubble,
and sheet piling. All of these methods are hard engineering and prevent the channel from
assuming a stable cross-section. Thus the erosional energy of the stream is translated
downstream to other properties.

The many road crossings and dams on Salt Creek act to impound both low flow and high flows,
potentially increasing flooding. The dam at river mile 29.5 (47.5 km) floods over 2.5 miles (4.0
km) of channel, drowns the floodplain and backs water upstream for 3.5 miles (5.6 km),
virtually eliminating any lotic habitat that may have existed. The dams on Salt Creek have also
reduced the river’s sediment transport ability by capturing sediment behind the dams. This
creates a secondary situation downstream, whereby sediment-starved water erodes bed and banks
and streams become armored, over-widened, and incised.

Floodplain encroachment and development is a major impact to Salt Creek, especially upstream
of River Mile 10.7 (river kilometer 17.1). This is typical of most urban streams, where parkland
and natural openspace is preserved in the downstream reaches and the headwaters are fully
developed. This is the reverse of what is required for streams to function geomorphically and
ecologically. Because the headwaters are where hydrology and sediment transport originate,
development of these areas degrades the stream in its headwaters. Residential development has
the biggest impact on Salt Creek’s headwaters and continues to confine the channel down to
River Mile 22.0 (35.2 km). Downstream of Interstate Highway 290 (River Mile 22.9 (36.6 km)),
the floodplain is occupied by numerous detention basins. Between river distances 20 and 30 (32
and 48 km), there are 11 such large detention ponds adjacent to the stream channel. All of these
encroachments limit the ability of the stream to meander. If a restored stream is to be allowed to
function geomorphically, it must be allowed to meander across its floodplain. This requires
space, and the limits of meandering must be established. In most cases, however, the stream is
bordered by infrastructure and is then hard armored to prevent meandering.

The riparian area of Salt Creek is largely wooded, but varies in width from 0 feet to 1,000 feet.
As with most urban rivers, stream banks and riparian areas in residential or light industrial
neighborhoods are often armored and most trees are removed. The Forest Preserve system has
retained the floodplain forest community in many reaches. Eight major parks and golf courses
along Salt Creek represent a significant impact to the riparian corridor, as they have removed
most if not all of the riparian trees from the stream banks. Often these reaches are accompanied
by hard armoring, either by A-jacks or riprap.

Hard armoring of stream banks is prevalent along Salt Creek and presents a major impact to the
aquatic ecology and geomorphology of the stream. Hard armoring is sometimes required to
protect infrastructure such as roads and buildings from eminent risk of failure due to eroding
banks. However, much of the hard armoring encountered was in the form of riprap or A-jacks.
A-jacks can also prevent the movement of amphibians and other aquatic species. Animals, such
as turtles and frogs, depend on banks for upland access, reproduction, and breeding. A-jacks
prevent any such use of banks. Installation of these practices was observed upstream of
constricting road crossings and dams, on the inside of meander bands, and along banks that were
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not eroding, in some cases with a bank full height of less than 3 ft (1 m). A-jacks have also been
installed in long reaches of forest preserve land where no infrastructure is present.

Observation of stable reaches throughout Salt Creek point to the importance of woody vegetation
for stability and both artificially and naturally stable reaches repeatedly show that small diameter
material such as cobble and gravel are often adequate to provide toe stability.

Invasive species such as buckthorn and garlic mustard have taken over many sections of
floodplain forest and can influence the geomorphology of the system by increasing floodplain
roughness. Normally, floodplain forests have little understory vegetation and flood flows can
pass freely between large trees. Buckthorn and garlic mustard add significantly to floodplain
roughness, basically filling in the spaces between trees. Eventually, this increased growth may
force more water down the narrow channel width.

The lower reaches of Salt Creek, below the Graue Mill Dam where the stream is allowed to
meander slightly, resemble more natural stream channels with regular riffle-pool sequences,
large woody debris inputs, depositional bars and scour at meander bends.

2.3 Flow Data

The total drainage area in the Salt Creek Basin is approximately 147 square miles (380 km?),
extending through Cook and DuPage Counties. The creek originates in northern Cook County as
the outlet for Busse Lake within the Village of Inverness, flows south into DuPage County
through Oak Brook, and turns east and flows into Cook County, discharging into the Des Plaines
River in Lyons, IL. The total stream length is approximately 45 miles (72 km). There are two
main tributaries on the lower portion of Salt Creek’, Spring Brook and Addison Creeks. In the
segment from Spring Brook Creek to the rivers mouth, there are seven sewage treatment plants,
and the MWRDGC John Egan Water Reclamation Plant is located upstream. From a DO
perspective, the industrial dischargers were not deemed to be contributing deoxygenating waste
to Salt Creek. These point source discharges are presented in Table 2-2, and the locations were
depicted on Figure 1-1.

! Lower portion here is understood as the portion south of the Busse Woods Dam in Schaumburg
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Table 2-2 — Municipal Wastewater Treatment Plant Discharges

River Mile
Discharger (km) from
mouth
Elmhurst Wastewater
Treatment Plant 8 (505)
Salt Creek Sanitary District
Treatment Plant ) (),
Villa Park Wet Weather 18.0 (29.0)

Treatment Plant
Addison South A.J. Larocca STP 20.9 (33.6)

Addison North STP 22.6 (36.4)
Wood Dale South STP 25.3 (40.7)
Itasca STP 25.7 (41.4)

MWRDGC John Egan

Water Reclamation Plant 29.6 (47.6)

Selected published flows for Salt Creek are listed in Table 2-3.

Table 2-3 - Published River Flows

7-Day 10-Year Harmonic Mean

HOEEIn Low Flow, cfs Flow, cfs
Above Elmhurst 36 55
Below Elmhurst 45 74
Western Springs 38 81

Above Addison Creek 36.5 84
Entering Des Plaines 37 100

Combined sewer overflows (CSOs) and sanitary sewer overflows (SSOs) contribute to lower DO
levels at low flow conditions through historic deposition, which was measured as part of the
2006 and 2007 SOD studies (HDR and Huff & Huff, 2006 and HDR and Huff & Huff, 2007).
The wet weather DO impacts of these utilities are not included as part of this study.

2.4  Reach Descriptions

In the 2006 303(d) List, two segments of Salt Creek were listed as DO impaired, Segment GL-03
and GL-19. Segment GL-03 starts where Spring Brook Creek enters at River Mile 28.3 (45.3
km), just north of Irving Park Road, and Segment GL-19 is the final 3.1 miles (5.0 km) of Salt
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Creek from the junction with Addison Creek to the Des Plaines River. The final stretch of Salt
Creek has low DO levels attributed to the poor water quality from Addison Creek.

The Illinois EPA Qualitative Stream Habitat Assessment Procedure (SHAP) was utilized to
describe each stream segment based on the observations collected during the reconnaissance.
The SHAP index includes factors for bottom substrate, deposition, substrate stability, canopy
cover, pool substrate characterization, pool quality, pool variability, canopy cover, bank
vegetation, top of bank land use, flow-related refugia, channel alteration, channel sinuosity,
width/depth ratio, and hydrologic diversity. Based on the subjective evaluation for the
aforementioned factors, a SHAP score is determined. These values correspond to the ratings
shown in Table 2-4.

Table 2-4 - SHAP Ratings

Rating SHAP Score

Excellent > 142
Good 141 to 100
Fair 99 to 59
Poor <59

Channelization, lack of canopy cover, effluent dominated low-flows, and other factors all
contribute to the vegetative growth and subsequent lower early morning DO levels.

A reconnaissance of Salt Creek was completed on October 13, 2005, during a period of low-flow
conditions, from the Addison North Wastewater Treatment Plant (River Mile 22.6 (36.2 km)) to
Graue Mill (River Mile 10.7 (17.1 km)). Appendix A includes Figures 2.1 to 2.8 describing the
observations from a float trip through each segment. A description of each segment is provided
below:

Addison N WWTP (River Mile 22.6 (36.1 km)) to Addison S WWTP (River Mile 20.9 (33.6
km))

This 1.7 mile (2.7 km) stretch has a SHAP score of 60, or fair aquatic habitat. Water depth
ranged from 0.6 to 2 ft (0.2 m to 0.6 m), with predominantly a silty-sand substrate until below
Lake Street (River Mile 21.7 (34.7 km)) where the depth increased to 3.0 to 3.3 ft (1.0 to 1.1 m).
The substrate in this pool area is predominantly silt. A concrete “curb” dam is present at River
Mile 22.1 (35.4 km), just upstream of Lake Street, and log jams are backing up flow at Lake
Street. Wildlife observed in this stretch included great blue heron, mallards, king fisher, and
beaver. Good floodplain habitat existed through much of the reach with shallow bank heights
and moderate stream bank erosion. The creek has some meanders in this stretch. North of Lake
Street, the riparian zones were wooded with fair to good canopy cover.
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Addison South WWTP (River Mile 20.9 (33.6 km)) to North Avenue (River Mile 19.5 (31.4
km))

This 1.4 mile (2.2 km) stretch has water depths ranging from 0.3 ft (0.1 m) where stream bottoms
vary from firm clay to silty sand, to pools up to 5 ft (1.5 m) deep with firm clay bottoms.

Immediately below the Addison South WWTP the water depth was 1ft (0.3 m), with a gravel
bottom. A log jam in this location had an accumulation of floating duckweed. Stream banks
were approximately 5 ft (1.5 m) high with virtually no adjoining wetland areas. Just above North
Avenue, soft sediment, 6 inches in depth (15 cm) was present on the inside of the bend,
decreasing to 2 inches (5 cm) of soft sediment in the center. Canopy cover in this stretch was
relatively good.

The SHAP score improved in this stretch to 96; however, still in the “fair” habitat range. This
stretch had fair canopy cover, several riffle run complexes and undeveloped riparian zones. This
stretch was relatively unchannelized and had good stream sinuosity and habitat diversity. Salt
Creek passes through the Cricket Creek Forest Preserve north of North Avenue.

North Avenue (River Mile 19.5 (31.4 km)) to Route 83 (River Mile 18, 1 (29.1 km))

This 1.4 mile (2.2 km) reach includes some long channelized segments and passes between a
former active quarry currently used by DuPage County for flood control and an asphalt plant. A
turbid discharge was present adjacent to the asphalt plant. Below the railroad bridge (River Mile
18.9 (30.4 km)) to Illinois Route 83 there is a good series riffles and the drop in elevation is more
pronounced than the remainder of the creek. There is an oxbow cutoff just above St. Charles
Road (River Mile 18.3 (29.4 km)). South of North Avenue the water depth starts out between 2
and 2.9 ft (0.6 and 0.9 m), with up to 3.9 inches (10 cm) of soft sediment, diminishing to 1 inch
(2.5 cm) of soft sediment in the channelized section without canopy adjacent to the quarry.

The SHAP score in this reach declined to 91, still in the “fair” habitat range. Wildlife observed
included great blue heron, king fisher, mallards, and beaver. In-stream habitat was fair north and
south of the gravel operation. Although the stream was more channelized than the previous
stretch, habitat diversity and canopy cover were good, outside of the stretch adjacent to the
quarry.

Illinois Route 83 (River Mile 18.1(29.1 km)) to Illinois Route 56 (River Mile 16.1 (25.9 km))

The riffles continue below Illinois Route 83 in 1ft to 2 ft (0.3 to 0.6 m) of water over a gravel
substrate. A large storm water outfall is present at River Mile 17.9 (28.8 km) and two WWTP
outfalls (Salt Creek and Elmhurst) are present at River Mile 17.8 and 17.9 (28.6 and 28.8 km),
respectively. Water depth generally continues between 1ft to 2 ft (0.3 and 0.6 m) with a firm
bottom. An additional riffle exists at approximately River Mile 17.2 (27.7 km) and a double
sheet pile dam exists at River Mile 16.9 (27.2 km) by Jackson Street. Salt Creek narrows above
this dam. Below the dam, water depth increases to an average 2.9 ft (0.9 m) with 1 inch (2.5 cm)
of sandy silt sediment over stiff clay.
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Evidence of beaver and muskrat activity is present below this dam for the next 0.5 miles (0.8
km). Salt Creek above Illinois Route 56 (Butterfield Road) opens into a long, wide area, 0.9 to 2
ft (0.3 to 0.6 m) in depth with virtually no canopy cover. At low flow, the stream velocity is
negligible and rooted vegetation has taken hold in the bottom. High levels of aquatic vegetation
are generally considered detrimental to overall DO level, as respiration at night depletes the DO.
Sediment depths are 2.9 to 3.9 inches (7.5 to 10 cm) along both shorelines. Closer toward
Illinois Route 56, the vegetation in the stream begins to subside and stream bank heights increase
to 10.2 to 15.1 ft (3.1 m on the west bank and 4.6 m on the east bank).

The SHAP score for this stretch, 78, remains in the “fair” range for habitat. The habitat diversity
(riffle/run/pool), canopy cover and in-stream habitat are good in the northern half of this stretch.
The southern portion is more channelized with poor canopy cover and poorly vegetated riparian
Zones.

Illinois Route 56 (River Mile 16.1 (25.9 km)) to Interstate Route 88 (River Mile 14.3 (23.0 km))

This 1.8 mile (2.9 km) stretch is through developed property in Oak Brook. Below Illinois Route
56, the wide stream run continues, ranging in depth from 0.9 to 2 ft (0.3 to 0.6 m) with a silty
gravel substrate. The canopy improves below Illinois Route 38 (River Mile 15.7 miles (25.3
km), and the creek narrows, and deepens to 2.6 to 3.3 ft (0.8 to 1.0 m). Velocities noticeably
increase and the substrate changes to cobbles and sand. Stream bank stabilization has been
installed below Illinois Route 38 but further downstream serious bank erosion exists.

Salt Creek turns east at River Mile 15.1 (24.3 km), and the water depth deepens to 6 to 7.3 ft (1.8
to 2.2 m). This pool is heavily channelized and has a sand and gravel substrate. As Salt Creek
approaches Interstate Route 88 it becomes shallower (1.2 m).

The SHAP for this segment declines to 69, still in the “fair” habitat range. Similar to the last
stretch, stream habitat quality is greater on the north end. Below Illinois Route 38, the stream
has fair canopy cover and wooded riparian zones providing filtration. Near Interstate Route 88,
the in-stream habitat decreases as Salt Creek becomes a large pool with little habitat diversity.

Interstate Route 88 (River Mile 14.3 (23.0 km)) to Graue Mill Dam (River Mile 10.7 (17.2))

This 3.6 mile (5.8 km) stretch has water depth varying from 1.0 to 5.9 ft (0.3 to 1.8 m). The
northern part of this section flows through two golf courses. Between Interstate Route 88 and
Cermak Road, Salt Creek is 2.6 ft (0.8 m) deep with a mud bottom 2 to 5.9 ft (0.6 to 1.8 m) deep
with gravel substrates. As Salt Creek enters the golf course, it deepens from 2.9 to 5.9 ft (0.9 to
1.8 m) in depth and the banks are lined with caged rocks. The bottom is generally firm through
the golf course. The stream then enters the Fullersburg Woods Forest Preserve south of 31st
Street. The Old Oak Brook Dam is located below 31st Street at River Mile 12.5 (20.1 km). This
section has soft sediment to the north and hard clay to the east/south. Serious bank erosion was
noted south of 31st Street River Mile 12.3 (19.8 km). The last 1.6 miles (2.4 km) of this portion
of Salt Creek is a long pool with clay bottoms upstream transitioning to softer sediments
downstream near the Graue Mill Dam (River Mile 10.7 (17.2 km). The last 330 ft (100 m) of
this segment had 1 ft (0.3 m) of sediment under 4.9 ft (1.5 m) of water.
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The SHAP for this segment was 55, indicating poor habitat quality. The section had poor habitat
diversity, scattered canopy and was mostly deep pools. However, areas with good riparian zones
were present south of Butler National Golf Course and within the forest preserves. It should be
noted that the only in-stream wetlands were noted at the south end of this section.

Below the Graue Mill Dam, DO impairment is identified only in the final 3.1 miles (5 km),
where Addison Creek joins Salt Creek, and the float trip did not include the stretch below the
Graue Mill Dam.

2.5 Habitat Summary

The SHAP scores and the habitat conditions for each segment are summarized in Table 2-5.
Optimal Scores are more than 160 but may range to a maximum of 200.

Table 2-5 - SHAP Scores

ISR Limiting Habitat
Stream Reach Score Conditions
SHAP
Addison N WWTP to Addison S WWTP - AP
River Mile 22.6-River Mile 20.9, (36.1 — 33.6 km) 60 (Fair) Moderate streambank stabilization
Addison South WWTP to North Avenue 96 (Fair) Undeveloped
River Mile 20.9-River Mile 19.5, (33.6 —31.4 km) riparian zones
North Avenue to Route 83 : :
River Mile 19.5 —River Mile 18.1, (31.4 - 20.1 km) L (Fair) Channelized
Illinois Route 83 to Illinois Route 56 78 (Fair) Poor canopy / riparian zone
River Mile 18.1 — River Mile 16.1, (29.1 — 25.9 km) (over channelized)
Illinois Route 56 to Interstate Route 88 69 (Fair) Poor habitat diversity, scattered
River Mile 16.1- River Mile 14.3, (25.9 — 23.0 km) canopy, deep pools (over channelized)
Interstate Route 88 to Graue Mill Dam 55 (Poor) Poor habitat diversity,

River Mile14.3 —River Mile 10.7, (23.0 — 17.2 km) scattered canopy

In addition, the qualitative habitat evaluation index (QHEI) was determined at eight locations on
Salt Creek. The QHEI provides a quantitative assessment of physical characteristics of a stream
and represents a measure of in-stream geography. The seven variables which comprise this
index and the best possible score for each are shown below. The maximum total QHEI score is
100 and is broken down in Table 2-6. The Salt Creek QHEI scores by river km are shown in
Table 2-7. . While QHEI and SHAP rating measure similar metrics, they use different scoring
systems and are not directly comparable to each other. A QHEI score of 60 or above would
designate full support to warm water streams without use impairment.
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Table 2-6 - Qualitative Habitat Evaluation Index

QHEI Component Point Value
Substrate type and quality 20
In-stream cover type and amount 20
Channel morphology — sinuosity, development, channelization stability 20
Riparian zone — width, quality, bank erosion 10
Pool quality — maximum depth, morphology, current 12
Riffle quality — depth, substrate stability, substrate embeddedness 8
Map gradient 10

Table 2-7 - QHEI Scores by River Mile/km

River Mile  QHEI Score

(km)
27.0 (43.4) 67.5
25.0 (40.2) 58.5
22.8 (37.0) 46.5
18.3 (29.5) 84.0
16.5 (26.5) 715
13.7 (22.0) 475
12.7 (20.4) 40.5
11.0 (17.7) 395

The Ohio QHEI scores for similar river miles tend to rate the upriver segments higher than the
Illinois SHAP ratings, but the downriver segments are similar in their categorization

2.6 Dam Site Investigations

Removal or reconfiguration of dams can increase dissolved oxygen in waterways. The three
dams on Salt Creek were investigated to gain an understanding of their characteristics. The
names, locations, and river locations (based on the GIS model) of the three dams on Salt Creek
are listed in Table 2-8, and were depicted in Figure 1-1.
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Table 2-8 - River Dam Information
Name Year River Mile Bounding Bridges Nearest
Built (km) Upstream  Downstream Town
Oak Meadows Golf .
Course Dam 22.9 (36.8) Elizabeth Dr 1-290 Wood Dale
Fullersburg
Oak Brook  Woods Forest
Old Oakbrook Dam 12.5(20.1) Rd/31%St  Preserve Foot Oak Brook
Bridge
Fullersburg
Graue Mill Dam at 10.7 (17.2) Woods Forest vork Rd Oak Brook

Fullersburg Woods

Preserve Foot

Bridge

The river distances reported in the above table and throughout this report were generated from
GIS data for Salt Creek, supplied by DuPage County. This GIS model closely follows the
existing stream centerlines, and as a result, is different than river linear units published by others.
The length of stream is critical for evaluating water quality, so the most accurate representation
of this parameter as generated by the GIS model was used for this study.

2.6.1 Oak Meadows Golf Course Dam

The Oak Meadows Golf Course Dam is owned by the Forest Preserve District of DuPage
County.

P b

Figure 2-2 - Oak Meadows Golf Course Dam
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A survey of the dam and channel profile was conducted as was a characterization of the amount
of deposited material upstream of the dam during a field visit. Joe Reents, the Oak Meadows
Golf Course Superintendent, was present on site. He indicated that the structure was used
historically to facilitate the collection of irrigation water. However now the course has
constructed a gravity-fed pond to accomplish this task and the dam is no longer needed for this
purpose.

The dam spillway appears to be an all concrete structure. The structure is 30.2 ft (9.2 m) wide
(between abutment edges) with about 2ft (0.6 m) of head at normal flow. The abutments are 2ft
(0.6 m) thick concrete walls with a mixture of materials used as fill. The dam appeared to be in a
slightly degraded condition. The left abutment facing downstream was clearly leaning
downstream, and significant cracks have developed in the concrete (Figure 2-3). Previous
measures had been taken to correct the problem using reinforcing steel tie rods anchored to the
upstream abutment wall. The same problem and mitigation measures occurred in the right
abutment but the wall did not appear to be leaning.

There is a 2.9 ft (0.9 m) culvert pipe located on the left side of the structure which was clogged
on the day of survey with debris. This pipe can provide the means to lower the water surface
below the weir elevation of the structure, assuming the capacity is not exceeded by the discharge
of the creek at the time.

Figure 2- 3 - Left abutment, significant crack
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Figure 2-4 - Mature Tree compromising left training wall

Figure 2-5 - View of left abutment and culvert, the steel gate can be seen in the upper right

An investigation into the amount of sediment upstream of the dam indicated an average of about
2 ft (0.6 m) of material in the channel. A total of nine cross sections were taken beginning just
upstream of the dam and extending upstream. Detailed cross sections and locations can be seen
in Appendix B. A profile of the survey through the structure is depicted in Figure 2-6.
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Oak Meadows GC Dam Profile
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Figure 2-6 - Water Surface Profile at Oak Meadows Golf Course Dam

Sediment has accumulated in areas of low velocity within the stream and is not uniform in its
distribution. All of the material consists of semi-consolidated fines. Storage of material within
the small impoundment is still occurring as evidenced by the deposition of material in front of
recently installed A-jack bank protection measures.

Because of the low elevation of the structure, the hydraulic impacts to storm water storage during
flood events are expected to be minor. However, at low flows the dam maintains a fairly constant
pool elevation upstream of the structure that persists for quite a distance because of the low
gradient.

2.6.2 Old Oak Brook Dam

The Old Oak Brook Dam is reported to have been constructed in the 1920’s by Paul Butler to
maintain an aesthetic pool through his property holdings during low flow periods on Salt Creek.
The dam is now owned by the Village of Oak Brook. Hydraulic studies conducted by
Christopher Burke Engineering in 1989 indicated that the dam provides little, if any, mitigation
during flood events. Further, residents report that the dam frequently becomes submerged
completely during flood events.
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Figure 2-7 - Old Oak Brook Dam

Removal of the structure was investigated in 1989. A letter from the Butler National Golf
Course (upstream of the dam) indicated a desire to leave the dam in place and preserve water
levels through the golf course. No other discussion on the merits or detractions of removal was
found.

The original structure of the Oak Brook Dam underwent major rehabilitation approximately 20
years ago. There are two main spillway components - the fixed elevation spillway and a gated
“emergency” spillway. The gated spillway section consists of two steel vertical slide gates
rehabilitated in 1992. The primary spillway is 65 ft (19.8 m) wide, with about 3 ft (1 m) of head
during normal flow, and consists of grouted stone with a concrete cap (no information was found
on when the concrete cap was applied). The condition of the cap could not be determined on the
day of the survey. Areas of the grouted stone spillway have eroded on the downstream face,
leaving an irregular geometry. A report by STS Consultants indicated a concrete filled fabric-
form mat had been applied to the upstream face of the structure in the early 1980°s. The left and
right retaining walls consist of grouted stone and reinforced concrete overlain to a larger extent
by concrete filled fabriform mats.

Seven cross sections were sampled upstream of the dam to quantify the amount of sediment
upstream. An average of about 1 ft (0.3 m) of material was found upstream of the dam, with the
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largest accumulation just upstream of the left retaining wall. It is not known how often the sluice
gates are opened on the structure but sediment upstream of this inlet was minimal, while
downstream, fines had accumulated in the sluice gate channel. Most of the material immediately
upstream of the dam was cohesive fines but the sediment quickly coarsened to sands upstream
near the 31* Street Bridge. There was not an excessive amount of material accumulated behind
the dam.
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Figure 2-8 - Old Oak Brook Dam Sediment Profile

Hydraulic computations compiled by a number of studies indicate that the backwater effect of
the dam stretches up to approximately 31% Street during small flood events (less than 10 year
event) and 22" street during events higher than a 10 year event. The storage provided by the dam
is minimal.

2.6.3 Graue Mill Dam

There is no information on the original structure constructed in the 1850’s at the site. The site
was purchased by the DuPage Forest Preserve District in 1933 and in 1934 the Civilian
Conservation Corps built the existing concrete structure that stands on the site today. The dam
has a crest length of 132 ft (40.3 m), standing 6.2 ft (1.9 m) in height. The purpose of this
construction was power generation. A side stream mill race is also present, which was used to
house the wheel at Graue Mill. In 1991, the Forest Preserve District retained Harza Engineering
Company to design a dewatering gate on the North side of the dam which allows for periodic
drawdown for maintenance and inspection.
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Figure 2-9 — Graue Mill Dam

The DuPage County Forest Preserve District gives a detailed and exhaustive account of the
structure of the dam which is summarized below from a 1991 Maintenance Plan.

e Concrete Spillway: The concrete wall is 2.9 ft (0.9 m) thick supported by a 23 ft (7
m) wide concrete footing. An 8.8 ft (2.7 m) sheet pile wall is installed 9.5 ft (2.9 m)
upstream of the concrete footing. The walls key into the earthen abutments on both
sides. A 10.2 ft (3.1 m) long concrete stilling basin prevents erosion on the
downstream side of the dam.

e Earthen Abutments: Both abutments are built on a 19 ft (5.8 m) thick layer of hard
clay overlain by (3.1 m) of dense sand, 2.9 ft (0.9 m) of hard clay, and finally 5.9 ft
(1.8 m) of topsoil on the North abutment, or 4.9 ft (1.5 m) of topsoil over 2 ft (0.6 m)
of dense silt on the South. Tests for seepage conducted by Harza were negative for
both abutments.

e Mill Race Channel and Sluice Gate: the Mill Race is 10.1 ft (3.1 m) wide by 210 ft
(64.1 m) long and was used to power the 18 ft (5.5 m) wheel used at Graue Mill.
Water control is provided by a sluice gate.

DRSCW 2-20 September 2009



DO Improvement Feasibility Study
Salt Creek 2.0 Existing Conditions

e Dewatering Slide Gates: 9.8- 14.5 ft (3 - 2.1 m) wide by 3.9 ft (1.2 m) high stainless
steel slide gates comprise the dewatering portion of the dam. The gates are housed in
a reinforced concrete structure located on the North side of the dam.

Eight cross sections were taken above the Graue Mill Dam; detailed information can be viewed
in Appendix B and summarizes in Figure 2-10. There is generally 1 to 2 ft (0.3 to 0.6 m) of
deposition along the channel margins with often little to no deposition in the thalweg of the
channel. This lack of material is likely due to the impact of a dredging project accomplished in
the late 1990s. The channel regains its natural thalweg of coarse material approximately 365 m
upstream of the dam. The material that is being transported by the stream is depositing in a point
bar just downstream of the final bend in the Fullersburg Woods property, starting approximately
700 ft (220 m) above the dam.

Graue Mill Profile
644
642
Crest Elev. 642.7'

640
2 638 —
0
& \/\/
o 636 1 —
w —e— Water Surface

634 Bed Surface —

—— Depth of Refusal
632
630 T T T T T T
0 500 1000 1500 2000 2500 3000 3500
Station (ft)

Figure 2-10 — Graue Mill Dam Profile

The hydraulic impacts of the dam reach through the Forest Preserve District Property upstream
but do not extend above the Old Oak Brook Dam. The complete removal of the Graue Mill Dam
would result in reducing the flood elevation by approximately 1 ft (0.3 m) for the 100 year event
between the Graue Mill Dam and diminishing toward the Oak Meadows Dam, according to
previous calculations performed by the Forest Preserve District (prior to the new updated FEQ
model). In terms of storm water storage, the reservoir provides little capacity and a general
consensus among past studies indicates the dam has little value in flood mitigation.

2.7 Flood Control Reservoirs

DuPage County Division of Stormwater Management operates two flood control reservoirs along
the main stem of Salt Creek, the Wood Dale Itasca Reservoir at River Mile 42.4 (68.2 km) and
the ElImhurst Quarry Flood Control Facility at River Mile 17.6 (28.3 km). The Wood Dale Itasca
Reservoir has capacity for 1,775 acre-ft (578 million gallons). The Elmhurst Quarry Flood
Control Facility has capacity for 8,300 acre-ft (2,700 million gallons). Aeration of the water
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pumped back into Salt Creek is provided by a cascading entrance back into the creek at
Elmhurst. Although not evaluated as part of this study, dewatering both of these reservoirs
during low flow-warmer conditions would improve the DO levels within the creek from the
increased flow and cooler temperatures of this water.

2.8 Sediment Oxygen Demand (SOD) Field Measurements

One of the inputs into a DO model is the Sediment Oxygen Demand, which can be highly
variable as the stream geometry and slope changes. To provide these data, SOD rates were
measured in situ in the summer of 2006 and at additional sites in the summer of 2007. The
complete reports are contained in Appendix B.

Table 2-9 - SOD Survey Locations and Results

Year River Average SOD
Sampled ; : (g/m*/day) -
mile Location
(km) Temp. Cog‘rected
to20°C

2007 23.0 North of Oak Meadows 0.50
(37.0) Dam/in Golf Course '

2007 22.9 North of Oak Meadows 5 97
(36.8) Dam/in Golf Course '

2007 22.8 South of Oak Meadows 0.84
(36.7) Dam/north of 1290 '

2007 22.7 South of Oak Meadows 0.19
(36.5) Dam/south of 1290 '

2006 21.0 Downstream of Addison S 0.64
(33.8) WWTP at Fullerton '

2006 19.5 Downstream of North Ave., 0.47
(31.4) center of stream bed '

2006 16.2 Butterfield Rd, between the 531
(26.0) two bridges, east bank '

2006 13.9 Upstream of Cermak, Route 102
(22.4) 22 '

ALy (%:471) Above (North) of 31% St 1.19

2007 12.5 Downstream of 31 St, 120
(20.1) above Old Oak Brook Dam '

2006 12.5 Downstream of 31 St, 138
(20.1) above Old Oak Brook Dam '

2007 12.2 Spring Rd Salt Creek 0.91
(19.6) junction (north of road) '

2007 114 Northern Fullersburg Woods 209
(18.3) Impoundment '
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2006 11.1 Footbridge at Fullersburg 5 59
(17.9) Woods '
2007 11.0 Southern Fullersburg Woods 176
(17.7) Impoundment '
2006 10.8 Upstream of Graue Mill 1.90
(17.4) Dam '
2007 10.7 Upstream of Graue Mill 270
(17.2) Dam '
e (1(7)% Downstream of York Rd 1.79
2007 10.1 Wide Ch_annel north of 136
(16.3) Office Park '
2006 7.9 Downstream (East) side of 359
(12.7) Wolf Rd '

A bottom substrate composed of fine-grained sediments (clay, silt and sand) is conducive to
measuring SOD; coarse materials (gravel, cobbles and boulders) are not because it is difficult to
achieve a seal on the bottom of the chamber. High SOD rate is generally associated with a high
organic content of the sediment. Slow moving reaches of the river are areas where fine-grained,
organic sediments are likely to be found. When the field crews arrived at each station, the river
bottom was viewed or probed to estimate the percent bottom coverage of fine-grained sediment.
The width and depth of the river were also measured and recorded. The fine-grained sediment
area was identified as a suitable location for deployment of SOD measurement chambers.

Elevated water temperature was preferred for these measurements to reduce the modeling
uncertainty associated with applying a temperature adjustment coefficient based on the literature.
Field measurements were performed on five days during a period when there was no
precipitation on that day and the preceding day. On each day of the field survey, SOD was
measured at two to three stations. Water temperature ranged from 23.3°C to 28.8°C with an
average of 25.1°C. Table 2-10 presents the SOD results for the two summers corrected to a
constant 20°C ambient water temperature.

With the exception of the Wolf Road at River Mile 7.9 (12.7 km) SOD value, the highest SOD
values recorded were in the Fullersburg Woods Impoundment above the Graue Mill Dam.
Elevated SOD values were also recorded above the Oak Meadows Dam and at Butterfield Road
where the width of Salt Creek expands significantly, resulting in lower stream velocities and
sediment deposition during lower flow periods.

2.9 Continuous Dissolved Oxygen Monitoring

The DRSCW monitored DO at three locations along Salt Creek during the summer months from
2006 to 2008. These locations are at Butterfield Road, within Fullersburg Woods Forest Preserve
0.4 miles (0.6 km) above the dam, and at York Road immediately below the Graue Mill Dam.
In addition MWRDGC maintained four 4 sondes on Salt Creek. The DO monitoring locations
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were depicted on Figure 1-1. All DO data was collected according to the QAPP agreed on
between the Illinois EPA and the DRSCW. Calibration of the probes for the other parameters
listed was carried out according to the manufacturer’s recommendations.

Table 2-10 - DO Monitoring Locations

Station R“Eirmr;me Location Crossroad Steward
SCBR 16.1 (25.9) Elmhurst Butterfield Road CFoonjr?(;\é?it(')?]n
Fullersburg
SCFW 11.1 (17.9) Oak Brook Woods Forest City of ElImhurst
Preserve
SCYR 10.6 (17.0) Oak Brook York Road City of EImhurst

A summary of the minimum DO values for 2006 from the DRSCW probes are presented in
Figure 2-11. At Butterfield Road, DO values in June and July were recorded below the 5.0
mg/L minimum DO standard, although the majority of the days achieved the minimum standard.
In Fullersburg Woods, minimum DO values below 5.0 mg/L were common in June 2006 while
downstream of the dam the DO levels were consistently above the minimum standard and
showed less variation.
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Figure 2-11 DO values for 2006

Figure 2-12 presents the DO results for the 2007 monitoring. The results are similar to the
previous year. At Butterfield Road, DO levels in August dropped below 3.5 mg/L, the minimum
DO standard for August, and in June levels below 5.0 mg/L were also reported. The minimum
DO values in Fullersburg Woods in 2007 were below 5.0 mg/L for approximately 50% of the
days in June, and also levels in July were below 5.0 mg/L. In August, the minimum was reported
as less than 3.5 mg/L.
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Figure 2-12 DO values for 2007

To show the diurnal variation, a sign of plant/algae activity, the time plots for the same three
stations in 2008 are depicted in Figures 2-13, 2-14, and 2-15. At Butterfield Road, a DO swing
on the order of 3 mg/L was typical, with minimum DO levels reaching 2.5 mg/L. The low DO
results recorded in September are associated with a large rain event that likely re-suspended in-
stream sediments (although wash-off of CBOD materials and CSO operation cannot be ruled
out). At Fullersburg, DO levels below 4 mg/L were reported in June, and in August approached
2.0 mg/L. DO swings at Fullersburg were typically 3 mg/L in May and June and less in July.
After the heavy rains in early September, the DO swings were less than 0.5 mg/L reflecting the
flushing of the algae out of the impoundment. At York Road, minimum DO levels were
consistently above 5.0 mg/L, and the diurnal swing was consistently less than 2.0 mg/L.
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Figure 2-13 DO values for 2008 at Butterfield Rd
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DO for SCFW April-October 2008
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Figure 2-14 DO values for 2008 at Fullersburg Woods

Note, LDO stands for Luminescent DO, which refers to the method/equipment
used for measurement.
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Figure 2-15 DO values for 2008 at York Rd, below Graue Mill Dam

2.10 Biological and Phosphorus Quality

In conjunction with the DO monitoring and addressing low flow low DO issues, the DRSCW
was also collecting extensive fish and macro-invertebrate data on Salt Creek (Midwest
Biodiversity Institute, 2008). Figure 2-16 summarizes the Index of Biotic Integrity (IBI) for the
fish collected. Moving downstream from the mouth, the biodiversity scores are higher (better)
above the Fullersburg Woods Impoundment, where a sharp drop in fish biodiversity occurs.
Downstream of the Graue Mill Dam, the highest (best) biodiversity scores on Salt Creek were
recorded. Nineteen fish species were found below the Graue Mill Dam, while only 13 species
were collected above this dam. The spike in IBI immediately below the dam is probably due to
crowding as fish migrating upstream encounter the barrier (for example white suckers were
found downstream of Graue Mill Dam). Wastewater treatment plant and CSO locations are also
depicted in Figure 2-16. There is no consistent change in IBI scores above or below treatment
plants. Biodiversity scores are the poorest near Butterfield Road, where as described previously
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the creek as been over-widened resulting in very low velocities, sediment deposition, and the
establishment of excessive rooted vegetation. This is also downstream of a number of CSO
points.
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Figure 2-16 Fish Biodiversity

Figure 2-17 presents the macro-invertebrate quality index, as well as calculated QHEI
(Qualitative Habitat Evaluation Index) scores. A similar deterioration in quality occurs with the
benthic organisms as with the fish at the Graue Mill Dam; however, further upstream the benthic
index improves to levels observed downstream of the Graue Mill Dam.

Aquatic Insects and Habitat Scores for Salt Creek
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Figure 2-17 Macro-Invertebrate Quality
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The Illinois Nutrient Standard Workgroup has conducted extensive research over the past five
years on the correlation between nutrients, algae, and minimum DO levels. Several findings
from this group’s research are that on mid-sized streams in Illinois; nutrients are never limiting
sestonic, periphyton or macro-algae growth, but rather light, substrate, and stream velocities are
important factors (David, M., et al., 2007). For phosphorus to be controlling, the Illinois
research suggests that the total phosphorus needs to be less than 0.07 mg/L (lbid). Figure 2-18
presents the total phosphorus measured levels along Salt Creek. In the headwaters, the levels are
near the 0.07 mg/L level, and quickly increase above 0.10 mg/L by RM 32 (51.5 km). Above the
first wastewater treatment plant, the total phosphorus is typically above 0.2 mg/L. The total
phosphorus level in the lower 25 miles (40 km) remains steady at an average of approximately
0.7 mg/L.
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Figure 2-18 Phosphorus Levels in Salt Creek

2.11 Summary

Salt Creek is a highly disturbed urban stream, with low channel gradients and extensive
channelization. The wastewater treatment plants contribute a significant percentage of the total
phosphorus on Salt Creek; however, above the first treatment plant, the phosphorus
concentrations are already above the level that has to be attained for phosphorus to become a
limiting factor for plant and algal growth. The flow contributed by the wastewater treatment
plants during low flow reduces temperatures and increases stream velocities, both key factors in
reducing plant and algal growth when phosphorus levels are above 0.07 mg/L.
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The continuous DO monitoring has identified the DO above the Graue Mill Dam as the lowest
on Salt Creek. SOD results in the Fullersburg Woods Impoundment (above the Graue Mill Dam)
are elevated from the sediment that has accumulated behind the dam, a factor accentuated by the
residence time and geometry of the impoundment. (Longer retention times allow for greater
depletion of the DO in the water column.) The biological studies have also shown that the Graue
Mill Dam is acting as a physical barrier to fish migration, and the fish biodiversity above the
dam is the significantly lower than that below the dam.

From the results presented in this section, a dissolved oxygen model was developed, which is
presented in the next section. The model was used to prioritize projects and develop alternatives.
From this model, alternatives for improving DO levels within Salt Creek are developed in
following sections.
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3  WATER QUALITY MODELING

The Illinois Water Quality Report 2006 identifies Salt Creek as impaired for a number of water-
borne pollutants including low dissolved oxygen. Modeling analyses of Salt Creek were
conducted in order to allocate allowable waste loads for BODs and ammonia using a water
quality model called QUALZ2E. The original (QUAL2E) TMDL water quality model of Salt
Creek was calibrated using field sampling data collected in June 1995. Since the TMDL reports
in October 2004, the DuPage River Salt Creek Workgroup has improved the database from
which a calibrated model could be developed.

The purpose of water quality modeling is to identify locations of low DO and then quantitatively
evaluate the effects of alternatives used to improve DO. The modeling tool used in the TMDL
study (QUALZE) has been updated with a more user-friendly interface, more flexible inputs and
convenient post-processing tools. The updated version of QUALZE is called QUAL2K and was
developed for the USEPA by Steve Chapra, et al., at Tufts University (Chapra et al. 2005).
Model theory, equations and parameters are described completely in the QUAL2K Users
Manual. Model conversion to QUAL2K from QUALZ2E and validation of the new modeling tool
(QUALZ2K) are described herein.

3.1 Conversion of QUALZ2E to QUAL2K Model

The fundamental utility of QUAL2E and QUAL2K is essentially the same; they are one-
dimensional, steady-state models to predict DO and associated water quality constituents in
rivers and streams. However, QUAL2K has more refined features such as the capability of
diurnally varying headwater / meteorological input data and a full sediment diagenesis model to
compute sediment oxygen demand (SOD) and nutrient fluxes from the bottom sediment to the
water column. In addition, the QUAL2K model offers more options for decay functions of water
quality constituents, reaeration rate equations, heat exchange and photo-synthetically available
solar-radiation calculations.

As the fundamental theoretical underpinnings of both models are similar, the objective of this
subtask was to use the input data previously used in QUALZ2E and produce QUAL2K outputs
that are similar to the results found in the TMDL reports. Since QUALZ2E input data files were
not available, the listings of input data in the appendices of the TMDL reports were used to
prepare the input to QUAL2K. The QUALZ2E model set-up was closely followed to reproduce
those results by applying QUAL2K instead of QUALZ2E. The more refined features in the
QUALZ2K, described above, were not implemented in order to adhere, at least initially, to the
QUALZ2E modeling process. Model boundaries, running from the spillway at Busse Woods Dam
to the confluence of Salt Creek and the Des Plaines River remained the same. Subsequently, we
independently evaluated the selection of model formulations and functions and parameter
evaluations for Salt Creek as described in section 3.2.

3.2 Validation of QUAL2K Model

After converting the QUALZ2E model to QUAL2K, recent DO measurement data were needed to
validate the QUAL2K model. Several potential sources of data include the DuPage County field
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samples from the summer of 2005, the Metropolitan Water Reclamation District of Greater
Chicago (MWRDGC), and newly installed DRSCW DO probes along Salt Creek.

The DO in Salt Creek was measured by DuPage County during several days starting on July 8,
2005 and ending on August 10, 2005. The field data consist of date, time, station number, cross-
section position (left, middle, right) sample depth and DO. It is important to note that the
measurements were performed during daylight only so that the cyclically low DO due to
respiration of phytoplankton during the night time was not captured.

The MWRDGC has continuous measurements of DO and temperature at three stations along Salt
Creek: JFK Boulevard (River Mile 28.7 (46.2 km), Thorndale Avenue (River Mile 26.9 (43.3
km) and Wolf Road (River Mile 8.1 (13.0 km). The first station is situated near the upstream
boundary of the model and these data were used to specify headwater conditions. The second
station is 3.1 miles (5 km) from the model upstream boundary such that the elapsed travel time to
this point is limited and therefore only minimal change in simulated water quality would be
expected. The third MWRDGC station is located more than 3.1 miles (5 km) downstream of the
Graue Mill Dam, and is not within the extent where alternative aeration projects are being
considered. The DO and temperature measurements at Wolf Road were reviewed to see the
diurnal variation. However, these data are not graphically compared to the model results because
the selection of the time when the creek was at steady-state conditions could not be made without
the stream flow data.

Reach lengths were modified in QUAL2K based on up to date GIS data developed as part of this
project as opposed to USGS River Mile information used in QUALZ2E. River mile /km
differences for Salt Creek were as high as 2.4 miles (3.8 km) in the upstream reaches (near River
Mile 25 (40.2 km) and gradually decreased with distance downstream between the GIS and
USGS data.

The DO data were plotted against river distance to show the range in DO and provide an
approximate basis for comparing QUAL2K results. As QUAL2K is a steady-state model, it
assumes that stream conditions, such as flow, point source discharge and loadings, are constant
in time. Sampling to collect data for comparison to a steady-state model is normally performed
during periods when flow and other conditions are relatively constant. However, the initial DO
data may not reflect steady-state conditions because of the variability in flow, meteorology, point
source loadings and headwater conditions during the 32 day sampling period.

Water quality data were collected in 2006 and 2007 to improve the calibration of the QUAL2K
model of Salt Creek. DO and temperature were measured continuously at seven sampling
stations, as described in Section 2. Sediment Oxygen Demand (SOD) was measured in situ at
eight stations in the summer of 2006 and another eight stations in the summer of 2007 to provide
data for estimating the SOD model parameter in Salt Creek.

3.2.1 Model Inputs

This section describes the model inputs developed to simulate the period of DO data collection,
as well as changes to the hydraulic characteristics (i.e., stream slope, depth and width data)
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necessary to reflect findings obtained during the field data collections (see Section 2.0, Existing
Conditions for more details) and additional data collected. Reaction rate coefficients that depend
on stream depth and velocity, such as the reaeration rate coefficient and the BOD oxidation
coefficient, were also changed to reflect the changes in the hydraulic data. Other model
parameter values from QUALZ2E were also changed in QUAL2K in an attempt to improve its
ability to simulate conditions in Salt Creek as explained below.

USGS flow data for the summers of 2006 and 2007 were presented graphically to identify
periods of low flow that would be suitable for model calibration and verification. Precipitation
data were also plotted to show that dry weather conditions occurred during the identified low
flow periods and there were no significant wet-weather sources (storm water, combined sewer
overflows) at these times. The model was calibrated using data for the low flow period of August
1-4, 2007 and verified for the low flow period of June 19-21, 2006. Model projections of
baseline conditions and management alternatives were based on these conditions, when most of
the flow comes from point source discharges. Input data for flow and point sources are specific
for the selected time periods or the model projections. Input data for other model parameters are
the same for both time periods and the model projections, unless noted otherwise. Reaction rates
(decay, re-aeration) are input at a single temperature and adjusted internally by QUAL2K to the
temperature calculated by the model. SOD for each reach is based on the temperature and the
measured SOD rate in that reach.

e Headwaters and Tributaries: Headwater flows were taken from USGS flow data for
the selected periods. Flows from point sources were accounted for in calculating
flows with distance upstream of the gaging stations. Tributary flow was also
estimated based on the ratio of flow to drainage area at the gaging station and the
estimated drainage area of the tributary. The hourly DO at the headwater of Salt
Creek was based on the Busse Lake Dam station continuous DO measurements from
MWRDGC. This station is located near the headwater of the main reach of the Salt
Creek, and therefore is representative of the boundary conditions of the model. The
same diurnal variations of DO and water temperature were also implemented for the
tributaries. The DO, CBODs, and ammonia concentrations of the tributaries were
assumed to be the same as the QUALZ2E model.

e River Distances: As mentioned earlier, stream reach lengths were modified in
QUALZ2K based on GIS data developed for this project whereas USGS information
was previously used in the QUALZ2E model.

e Model geometry: Main channel slopes were revised using the Digital Elevation
Model (DEM) developed by USGS for Salt Creek. The DEM is publicly available in
a GIS format and elevation information for end points of each reach segment was
extracted from the overlay of the DEM and reach end points set up in QUAL2K. In
addition, impoundment areas, where there are occurrences of hydraulic backup and
sedimentation due to the presence of dams, were delineated as a refinement in
QUALZ2K. This was done by subdividing the appropriate QUAL2E model reach into
two reaches for QUALZ2K, a free-flowing reach and an impounded reach. Water depth
information was taken from the Existing Conditions Report (see Section 2.0). ). A
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sediment survey of the Fullersburg Woods Dam Impoundment, supplied by the Forest
Preserve District of DuPage County (1997) was used to set the geometry of the
reaches in this part of the model. These changes of channel slope, depth and velocity
in impounded areas would potentially change reaeration rates and BOD
deoxygenation rates as explained under “decay rates” below.

e Meteorological Data: Air, dew point temperatures were changed to represent more
reasonable local effect of weather for a period with which model validation was
compared. Other meteorological inputs such as wind speed, cloud cover and shades
were set to 0 m/s, 30% and 0%, respectively. As the primary intent of the model is to
simulate hot, low flow conditions, precipitation data are not included as input.

o Decay Rates: As stated, changes to the stream geometry indicated that reaction rate
coefficients would also change. CBOD, nitrification and settling rates of various
water quality constituents were changed using stream characteristics and a more
reasonable range based on Chapra 1997, Thomann and Mueller 1987 and EPA 1985.
Velocity and depth are generally calculated by QUAL2K except for impounded
reaches, where these data are taken from the Existing Conditions section and directly
input to the model. Appendix C includes the inputs for the decay rates and reaeration
rates in Salt Creek.

e Background Light Extinction: In an effort to account for the fact that the model
lacks absorption and back scatter of light by particulates (total suspended solids (TSS)
was not simulated in the model), a higher background light extinction rate was used
compared to QUALZ2E inputs. Appendix C includes the light and heat inputs.

e Point Sources: There are seven municipal wastewater treatment plants that discharge
into Salt Creek. These are depicted on the graphs developed by letter code, as
summarized below:

Point Source Label River Mile (km) from Mouth
Egan a 29.6 (47.6)
Wood Dale N b 25.7 (41.4)
Wood Dale S c 25.3 (40.7)
Addison N d 22.6 (36.4)
Addison S e 20.9 (33.6)
Salt Creek SD f 17.9 (28.8)
Elmhurst g 17.8 (28.6)

Monthly Discharge Monitoring Reports (DMR) monthly average pollutant loadings
for August 2007 and June 2006 were utilized as representative of low flow, warm,
summer effluent quality. The monthly average values were used to set discharge
flows, CBODs and ammonia concentrations.” Other effluent data, such as organic

! Actual performance data over a month period is more representative of true worst case conditions, as opposed to
assuming all treatment plants are discharging at their daily permitted maximum limits under dry, warm conditions.
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nitrogen, nitrate, phosphorus and DO concentrations, were not available in the DMR
data; therefore, the previous QUALZ2E inputs were used.

Temperature: Temperature is calculated by QUAL2K and compared to the
measurement data for the calibration and verification model runs. Model projections
were based on setting air temperature so that the stream reached temperatures
approximately 3°C warmer than average temperatures observed in July and August
2005.

Based on historical temperature data, the stream temperature reaches temperatures
approximately 3°C warmer than was observed in June/July 2005. Figure 3-1 depicts
the stream temperature that would be used for the baseline conditions, reflecting the
worst case conditions.

Salt Creek Mainstem

Monthly Average of June 2005 DMR Condition with 3 °C Increased Plant Discharge and Air Temperature
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Figure 3-1. Baseline Stream Temperature for Salt Creek

Flow: Figure 3-2 depicts the base flow predicted in Salt Creek based on the actual
discharges from the wastewater treatment plants in June 2005 and the base flow.
Model projections are based on the flow in this Figure. The resulting travel times
under low flow conditions is presented in Figure 3-3. The overall travel time from the
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most upstream wastewater treatment plant (Egan) to the mouth is on the order of 5
days under low flow conditions.

Salt Creek Mainstem

Monthly Average of June 2005 DMR Condition with 3 ° C Increased Plant Discharge and Air Temperature
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Figure 3-2. Base Flow for Salt Creek
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Salt Creek Mainstem
Monthly Average of June 2005 DMR Condition with 3 ° C Increased Plant Discharge and Air Temperature
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Figure 3-3. Travel Time in Salt Creek, June 2005
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Sediment Oxygen Demand: The SOD rates in the TMDL QUALZ2E model input
listings estimated at 0.2 to 1.5 g/m?/d for Salt Creek were lower than expected for the
existing conditions. SOD measurements were conducted on Salt Creek in 2006 and
2007 to improve input into the QUAL2K model. The Salt Creek SOD Reports for
2006 and 2007 are included in Appendix B. The SOD measured at ambient
temperature in Salt Creek ranged from a minimum of 0.28 g/m%/day to a maximum of
3.60 g/m?/day. The highest SOD was observed in the impoundment upstream of
Graue Mill Dam, and at a single site below the Graue Mill Dam, which does not
appear representative of this stretch. Figure 3-4 presents comparisons of the SOD
results during the 2006 and 2007 surveys, adjusted to a water temperature of 20°C.
The 2007 SOD rates are similar to the 2006 SOD rates in the impoundments of the
Old Oak Brook and Graue Mill Dams.

Using the base temperature (see above), the measured SOD rates were adjusted. Figure 3-5
presents the SOD rates with the 3°C increase in June temperatures for each segment of the creek.

SOD (g/m?/d)

Comparison of 20°C-Temperature Corrected SOD in Salt Creek
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Figure 3-4. Comparison Temperature Corrected SOD in Salt Creek
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Salt Creek Mainstem

Monthly Average of June 2005 DMR Condition with 3 °C Increased Plant Discharge and Air Temperature
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Figure 3-5. SOD rates with the 3°C increase in June temperatures

3.2.2 Calibration and Verification of the Model

Under low stream flow conditions, the contribution from the point source discharges to Salt
Creek collectively account for 46% of the total flow at the model’s downstream boundary. To
calibrate the model data from August 1-4, 2007 were utilized and the graph is labeled August 2,
2007. The model inputs are included in Appendix C, and the predicted DO versus measured DO
at specific locations is depicted in Figure 3-6. Stream temperatures ranged from 23 to 31°C on
this date, and the stream flow was essentially at low flow conditions. The model, as presented in
Figure 3-6, predicted higher minimum DO values above Oak Meadows Dam and below the
Graue Mill Dam, generally by less than 1 mg/L. However, overall, the model reasonably
predicts the average DO and the diurnal variation in DO.

To verify the model will accurately predict DO changes under varying conditions, the model was
run for the conditions on June 19-21, 2006 and the graph is labeled June 20, 2006. Input data are
presented in Appendix C, and the model prediction is presented in Figure 3-7, along with actual
DO measurements. A larger diurnal swing in DO was present above the Old Oak Brook Dam
than predicted. This is attributed to an increase in algal and aquatic plant population. Measured
DO minimum levels were also lower than the model predicted; however, the results were within
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0.5 mg/L. Model results overall showed excellent agreement with observed conditions in the
calibration model and the validation models.

Salt Creek (8/2/2007) Mainstem

Comparisons of Observed and Predicted Dissolved Oxygen: 2007 Calibration Run

Oak Meadows Golf Course dam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)
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Figure 3-6. Predicted vs. Measured Dissolved Oxygen for August 2007 for Salt Creek
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Salt Creek (6/20/2006) Mainstem

Comparisons of Observed and Predicted Dissolved Oxygen: 2006 Validation Run (6/19/06 to 6/21/06)
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Figure 3-7. Predicted vs. Measured Dissolved Oxygen for July 2006 for Salt Creek

3.2.3 Sensitivity Analysis

Sensitivity runs were completed for changes in both SOD and re-aeration constants. These
results are presented in Appendix C. Both of these variables have a significant impact on the
predicted DO values; however, such changes do not improve the overall predictions compared to
the actual results.

3.2.4 Baseline Model

The value of a model is to predict worst case conditions and the impacts of improvement
alternatives on those conditions. In modeling the worst case scenario, temperature is a prime
factor, as the temperature increases, the saturation (solubility of oxygen) of DO in water
decreases and respiration increases (both in the water column and in the sediment). Recall, from
a review of historical temperature data, the stream can reach temperatures approximately 3°C
above the levels recorded in July and August 2006. This temperature and low flow, with the
average summer CBOD and ammonia discharged from the seven wastewater treatment plants
was used as the baseline worst case scenario. Figure 3-8 presents this baseline model. From this
model, alternatives for improving DO levels can be evaluated, and this is done in Section 6. The
Baseline Model predicts minimum DO levels just above the Oak Meadows Dam reaching 3.5
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mg/L. At the Old Oak Brook Dam, the minimum DO predicted is at 4.1 mg/L, and just above the
Graue Mill Dam, minimum DO levels are predicted to reach 1.2 mg/L. The model, consistent
with the monitoring results, predicts under these extreme conditions that the pool areas created
by the dams are the areas with the lowest DO levels. The Old Oak Brook Dam’s impact on the
upstream DO levels is less pronounced than in the pools above the other two dams.

Salt Creek Mainstem
Monthly Average of June 2005 DMR Condition with 3° C Increased Plant Discharge and Air Temperature
Oak Meadows Golf Course dam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)
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Figure 3-8. Baseline Dissolved Oxygen for Salt Creek
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4 SCREENING FOR DAMS

Small, low-head dams impose a number of negative impacts on rivers through both their nature
and their number. Dams inhibit the natural linear flow of energy in the stream system, be it in
the form of flowing water, sediment transport, fish migration, macroinvertabrate drift, or
downstream nutrient spiraling. Specific to the impact on dissolved oxygen, dams create
impoundments that concentrate sediment and organic material upstream which actively respires,
removing dissolved oxygen from the water. In addition, dams slow the velocity of the water,
allowing additional time for sediment decomposition to remove oxygen from the water column
and for solar energy to increase water temperature (water temperature is inversely correlated to
waters capacity to hold dissolved oxygen). These effects are further exacerbated as dams
increase the width of the stream, increasing the water column/sediment interface and limiting the
extent that riparian shade can counter the effect of solar heating. As water temperatures increase,
the re-aeration rate from the atmosphere decreases because the DO saturation value decreases
with increasing temperatures.

Complete removal or retrofitting of dams is an increasingly utilized tool to eliminate the
disruptive influence that dams create within the fluvial system. The impacts of dams on
sediment continuity, flood conveyance, and aquatic flora and fauna have been well documented
in the literature. However, there is little guidance that exists for handling a dam removal or
retrofit. Questions about the fate of impoundment sediment, mechanisms for dewatering, and
short versus long term impacts to the health of the stream dominate any dam removal or
modification project, and must be addressed prior to the actual project.

The three options being investigated in this study are: complete removal; partial breach, and
partial removal with bridging. These options are being driven by the primary design objective of
improving the DO content of the stream. A secondary design objective is to re-establish
biological connectivity, mainly in the form of faunal passage.

4.1 Complete Removal

Complete dam removal involves the removal of the entire dam structure. The most common
case for removal is to eliminate the legal definition of a dam at a particular site, thereby
removing liability and responsibility from the owner. Usually dams have exceeded their design
life, and the cost of rehabilitation is greater than the cost of removal. Ecological benefits can be
significant.

Complete removal can occur in a number of ways based on site conditions and budget. Dams
with a substantial amount of sediment behind the structure are typically drawn down in stages to
minimize the downstream transport of sediment. Sediment in the dewatered impoundment can
be excavated and/or stabilized in place, depending on the type and quality of material (i.e., silt
versus sand and contaminated versus non-contaminated).

Depending on the size of the impoundment, varying levels of restoration of the new channel are
required. In large impoundments, the effort for restoration is great, while in narrow
impoundments, the restoration effort may be less extensive.

DRSCW 4-1 September 2009



DO Improvement Feasibility Study
Salt Creek 4.0 Screening for Dams

There is a broad range of effort that can be dedicated to restoration of the site based on funding,
aesthetics, resource use, aquatic and terrestrial wildlife needs, hydrology, and sediment transport.

A passive approach (minimal effort) to channel rehabilitation might include the excavation of a
fairly straight, perhaps oversized channel through the impoundment. This would allow the
stream to do most of the work of recovery, creating its own path and allowing flood and
groundwater hydrology to dictate the riparian vegetation regime over a prolonged timescale.
Time scales for the completion of this restoration can range from decades to centuries depending
on site conditions. Alternatively, active channel restoration, requiring the largest effort, would
involve the complete construction of a functioning floodplain and sinuous channel similar to
what existed prior to dam construction. The geometry of this channel would emulate the
historical channel but would be designed to function appropriately within the constraints of
modern hydrology and sediment loading. This active restoration option could be constructed
within a few months but for a greater cost. The costs and time scales for these approaches are
drastically different to achieve the same ultimate outcome, the re-establishment of an intact
fluvial system.

4.2  Partial Breach or Notching

Breaching includes everything from a simple v-notch weir to removal of a section of a dam
(partial breach). Depending upon the design, sediment transport and fish passage can usually be
achieved. However, if the velocity through the breach is too great, fish passage may not occur,
and safety issues to paddlers could also result.

4.3 Bridging

The third option is bridging. The basic concept is to build a ramp of large rock leading up to the
downstream face of the dam. The ramp effectively “bridges” the dam by providing upstream-
downstream fish passage and possibly canoe passage. Common variations to this include
partially removing or lowering the dam crest in order to decrease the vertical elevation that must
be made up downstream and to reduce the impoundment on the upstream side of the dam. In
addition, notching the dam crest (alternative 2) to concentrate flow in the center of the channel is
also commonly employed with bridging.

Bridging provides fish passage and aeration as well as some interstitial habitat for macro-
invertabrates. It also preserves a fixed water surface elevation upstream. Bridging, resulting in a
lower pool elevation, will reduce retention time, impoundment water temperatures, and sediment
deposition. Bridging does not remove the legal designation of a dam at the site. The State of
Ilinois’ definition of a dam is “any structure built to impound or divert water.” Thus the
responsibility for maintaining and monitoring the structure will remain with the dam owner.
There is a possibility for the hazard classification of the structure to be downgraded if partial
removal diminishes the hydraulic impact of the structure.
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4.4  Issues Common to All Dams

There are several issues that need to be addressed for projects with modifications to existing
dams. Permitting by federal, state, and local agencies, characterization and disposal of sediments
removed from dam impoundments, and impacts of dam removal on flooding must be considered.

4.4.1 Permitting

In Mlinois, the resource agencies generally recognize the ecological benefits of dam
removal/bridging projects. However, the historical characteristics of a dam must be weighed
against any modifications to a structure. Storm water and wetland impacts are two other central
issues around any project that will modify/remove a dam. There are three levels of permitting
that will be required for each project, with variations on each depending on the design method
chosen. The Joint Permit Application Packet is designed to simplify the approval process for the
applicant seeking project authorizations from the U.S. Army Corps of Engineers, the Illinois
Department of Natural Resources Office of Water Resources, and the Illinois Environmental
Protection Agency.

Federal Level — At the federal level, the Army Corps of Engineers has jurisdiction over any
design that will impact wetlands or waterways. Because DuPage County’s regulations are more
stringent than the Federal Laws, a memorandum of understanding has been in place that allows
much of the permit review for the Federal 401/404 permit to be accomplished by the County. An
Environmental Assessment will be required for any dam modification/removal project if federal
funds are utilized. A Regional 404 permit would be applied for dam removal or modification.

State Level — Permitting from the State of Illinois involves primarily the Illinois Department of
Natural Resources (IDNR) and the Illinois Historic Preservation Agency.  Within the Joint
Permit Application process, there are several layers of review that require the approval of various
agencies. The IDNR Office of Water Resources has established requirements for applications
for permits to remove dams, detailed in Section 3702 of the State Administrative Code. The
Office of Water Resources handles aspects mainly related to the construction (removal) process,
such as the plan for dewatering and upstream restoration and the impacts to the flood profile.
The IDNR Office of Realty and Environmental Planning will perform a review of the project to
ensure no impacts to threatened or endangered species.

A review will be done by the Illinois Historic Preservation Agency to ensure no potential
impacts exist to state historic or archaeological resources. This Agency has consistently
determined that dams have historical significance. This would certainly be true for the Graue
Mill Dam; therefore, any modifications will be closely reviewed by this Agency and the conflict
between the ecological benefits and changes to a historical structure will have to be weighed.

If federal funds are used to remove Graue Mill Dam, a Section 106 analysis may be needed.
Additional regulations that may apply depending on the project include Part 3708 — Floodway
Construction in Northeastern Illinois.

DRSCW 4-3 September 2009



DO Improvement Feasibility Study
Salt Creek 4.0 Screening for Dams

The Illinois EPA provides water quality certifications (401) for Individual 404 permits; however,
this project analysis is not necessary for Regional Permits. Previous dam removal projects have
only required a Regional Permit.

County Level - DuPage County permitting requirements are more stringent than most State or
Federal requirements. As a result, once the county requirements are met for various items held
in common among both state and federal regulations, the federal and state requirements are also
met by default. It is important to note that this is only for certain items, such as wetland impacts,
that are common among the three levels of permitting. Other items, such as dam safety and the
regulations associated therein, are not common among the various permitting agencies and so the
responsibility remains with the issuing agency, in this case, IDNR.

The county has a single permit application that covers all work in waterways that will be
proposed on this project. The storm water permit includes provisions for hydraulic/floodplain
impacts, wetland impacts, and property impacts.

Hydraulic/floodplain impacts are the most important category to identify prior to taking any
project beyond conceptual design. It is premature to estimate what the impacts of the three
alternatives would be at each of the dam locations. Removal of fixed elevation dams may
increase or decrease the flood elevation depending on location along the profile, the nature of the
impoundment, and the local hydraulics at the site for a range of flood events. Regardless of the
alternative used at the site, it will likely require a Letter of Map Revision (LOMR) through the
Federal Emergency Management Agency (FEMA). The LOMR is needed for both increases and
decreases to the existing base flood elevations. If an increase in the base flood elevation is
needed, easements will have to be secured from adjacent property owners who are affected.

Wetland impacts will be an important parameter to characterize in the project. Wetland impacts
associated with dam removal are evaluated on a case by case basis. Wetlands that have been
created as a result of dam construction may be impacted by dam modifications or removal, and
mitigation may be required depending on the acres involved and quality of the wetlands.

4.4.2 Reservoir Sediment

The correct characterization and understanding of reservoir sediments is the largest factor
governing dam removal. All three options have the potential to mobilize impoundment sediment
to varying degrees. Full removal and the partial breach option would provide similar amounts of
material available for transport, whereas as bridging would have a more limited impact on
reservoir sediments. Reservoir sediments must first be evaluated for contamination. If material
is deemed to be contaminated, the options for removal are likely limited to those that involve full
removal of all contaminated material after drawdown or suction dredging material prior to
dewatering the reservoir. This situation represents the most costly project scenario. If it is
determined that the sediment is not contaminated, the next concern is minimizing the amount of
material that may move downstream.

There are few models currently available to accurately predict the movement and transport of
reservoir material following a dam removal. The DREAM model developed by UC-Berkeley
and Stillwater Sciences has made some inroads to model transport following dam removal;
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however, it has been developed for non-cohesive silt, sand, and gravel situations, which do not
often exist in Midwestern impoundments, full of clays and silts. HEC-6 has been used in the
past to model transport, but it is incapable of accurately modeling the steep slope that results
once the dam is removed and the knickpoint begins to move upstream (Cui, et al., 20063, b).

Until actual sediment data are available, assumptions on the sediment handling options are
necessary. In the early 1990s, the sediment above the Graue Mill Dam was removed and was not
deemed contaminated at that point in time, so it is reasonable to assume that would still be the
case today. A requirement of minimizing sediment from being carried downstream means the
sediment must be removed mechanically, at least in the natural channel.

4.4.3 Flood Impact

A full understanding of flood impacts related to dam modification can only be fully understood
with careful modeling. The dams on Salt Creek are all low head and operated as fixed elevation
dams, meaning there is little available storage in the impoundment to mitigate downstream flood
impacts. In most situations given dams of the size and nature as those on Salt Creek, breaching
or removal will usually lower flood profiles for minor storm events upstream with little if any
change below the dam. Regulatory flood events, in most cases the 100-year flood, often have no
change to the water surface profile, as the hydraulic impact of such small structures are lost
during such a major flood event. A full analysis of the hydraulic performance of various dam
modifications will be performed in accordance with stated DuPage County ordinances and
requirements.
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5 SCREENING FOR STREAM AERATION

Numerous aeration technologies have been developed and utilized to increase dissolved oxygen
(DO) in water. Oxygen transfer efficiency (OTE) is the amount of oxygen that is absorbed by
(dissolved into) water during the aeration process divided by the amount of air or oxygen applied
to the water. The difference between the saturated DO concentration and the DO of the water
column is termed the “DO deficit”; OTE is directly proportional to the DO deficit.

The higher the water temperature is the lower the DO saturation value. The lower the DO
saturation value, the lower the DO deficit (DOsaturation - DOstream), @nd the less efficient oxygen
transfer becomes with air. Where the model predicts a minimum DO of 5.0 mg/L, aeration is
required. At 25 degrees C, the DO saturation is only 8.2 mg/L, so the DO deficit is 8.2-5.0 mg/L
or 3.2 mg/L. If the aeration were installed where the river reaches 3.5.0 mg/L, the DO deficit
would be 4.7 mg/L, or 47 percent higher OTE than where the initial DO is 5.0 mg/L. If the goal
IS to maintain a minimum DO of 5.0 mg/L, then the aeration system must be installed where the
stream DO first drops below 5.0 mg/L. This limitation is a drawback to air-based systems.

Available technologies can be divided into three categories: Air-Based Alternatives, High-Purity
Oxygen Alternatives, and Side-Stream Alternatives. Subsections 5.1, 5.2 and 5.3 briefly
describe various technologies and subsection 5.4 provides an overview of the screening process.

5.1 Air-Based Alternatives

The following air-based alternatives are grouped into Simple Aeration, Mechanical Aeration, and
Bubble Aeration.

5.1.1 Simple Aeration

Often associated with stream elevation changes, simple aeration exposes water to the atmosphere
as it drops and/or splashes into a lower pool. As a result, oxygen is entrained and the DO
concentration is increased as the water loses elevation. Examples of simple aeration devices
include weirs, inclined corrugated sheets, splashboards, cascade aerators, multiple-tray aerators,
towers, and columns. The existing dams in Salt Creek also show simple aeration as water travels
over the spillways and into the plunge pool, replacing some of the DO consumed in the
impoundment.

If suitable elevation changes are not present to create aeration, which is the case on Salt Creek,
elevation can be created using pumping to transfer water to an aeration device. In general,
implementation of this technology will require; land along the shoreline for installation, a power
source for pumping, permitting, and maintenance access. The advantages to simple aeration
alternatives include relatively low operation costs, ease of construction (in some cases), and
limited moving parts to service. The main disadvantages include higher maintenance costs to
remove debris collection or clogging and a limitation on how much oxygen can be physically
transferred, generally meaning that multiple installations are required. Oxygen transfer
efficiencies for these alternatives are low-to-moderate. Specific efficiencies are dependent on
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the height of the elevation drop or the height of the aeration device, water velocity, and the initial
DO concentration.

5.1.2 Mechanical Aeration

Mechanical aeration is achieved with devices that create movement in the water, via splashing or
agitation, convection, or circulation between the top and bottom of the water column. Most
mechanical aerators are designed to operate at or near the surface of the water column and draw
water up into the air, but some aerators may be submerged and function by drawing the
oxygenated surface water to the bottom of the water column. Common examples of mechanical
aeration include paddlewheels, spray aerators, propeller-aspirator aerators, and jet aerators.
Implementation of these devices may require site considerations for constructability, availability
of an electrical source, permitting due to navigational impacts, placement of equipment and
access for maintenance and operation. All mechanical aerators require electrical power and
continuous maintenance on working parts.

Advantageous features of mechanical aeration devices include the ability to be placed within
pooled areas thereby minimizing land impact, the ability to be placed along the flow path to
maintain a desired DO, and generally lower cost for implementation. Disadvantages of
mechanical aeration include the need for a continuous power source to each unit, operational
costs for power consumption, generation of noise during operation, possible safety issues,
potential for navigational impacts, maintenance for debris removal, sediment disturbance, and
susceptibility to damage during flood-stage conditions. In general, oxygen transfer efficiencies
for these devices are low-to-moderate when trying to maintain DO levels above 5.0 mg/L.

Figure 5-1 - Mechanical Aeration Display
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5.1.3 Bubble Aeration

Bubble aeration consists of utilizing blowers or air compressors on the shoreline to introduce
bubbles into the water column through air diffusers. The generated air stream is delivered via
piping or tubing to air diffusers at the bottom of the water column. In general, air is forced
through the diffuser resulting in a release of small bubbles into the water. In order to install
bubble aerators, site considerations may be required for constructability, the thickness of the
bottom sediment, availability of an electrical source, equipment, and periodic access for
maintenance and operation.

/ FINE BUBBLE TUBING

-RIVER BANK

Figure 5-2 - Bubble Aeration

Advantages of bubble aeration include the ability to be placed in existing conditions with relative
ease, minimal impacts from floating debris and flood-stage conditions, widely serviceable
components for repairs, and the ability to operate in series. Disadvantages of bubble aeration
include the need for a continuous power supply and the potential that sediment transported
during heavy rain events will bury the tubing. . Oxygen transfer efficiencies are a function of
water depth, from poor at shallow depths (less than 3 ft) to moderate at depths ranging from 5 to
6 ft (1.5-1.8 m).

5.2 High Purity Oxygen Alternatives

High-purity oxygen alternatives for increasing dissolved oxygen are based on contacting the
water column with a concentrated source of oxygen, with or without pressure above ambient
atmospheric conditions. This concentrated or high-purity oxygen source is generally 90 to 99
percent oxygen versus the atmospheric percentage of around 21 percent. High-purity oxygen
applications generally utilize on-site storage of oxygen in liquid form. Specialized liquid oxygen
vessels store the oxygen under pressure and utilize on-site vaporization to convert liquid oxygen
to gaseous oxygen. Site piping is also required to distribute the gaseous oxygen to the various
contact methods. As an alternative to liquid storage, on-site oxygen generators can be utilized to
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provide a source of high purity oxygen; however, given the seasonality in the need for the
oxygen, on-site generation is not cost competitive with on-site storage.

High-purity oxygen systems differ from atmospheric systems due to the nearly five-fold increase
in oxygen concentration in the gas and the higher gas pressure that can be utilized. In high-
purity oxygen systems with increased back-pressure in the mixing chamber and higher oxygen
concentration, the water can readily reach DO concentrations up to 100 mg/L as compared to less
than 8 mg/L with air systems in the summer months. High-purity oxygen systems can provide
OTE in excess of 80 percent, and provide supersaturated levels across the entire stream cross
section. The result is that fewer installations are needed with this technology to maintain a
defined DO level (> 5.0 mg/L) along the entire stream.

This subsection outlines alternatives that have been developed to increase dissolved oxygen
concentrations utilizing high-purity oxygen. For this discussion, alternatives are grouped into
simple oxygenation and bubble oxygenation. For high-purity oxygen, the term oxygenation will
replace aeration as an indication of the high purity versus the atmospheric source of oxygen.

5.2.1 Simple Oxygenation using High-Purity Oxygen

Simple oxygenation devices increase DO concentrations by allowing oxygen-deficit water to
contact high-purity oxygen as it flows through a sealed chamber. As water drops from the top of
the chamber to the bottom, a gas/liquid interface is created by contact between the water and the
oxygen source. Low head oxygenators and sealed columns are two examples of devices that can
be utilized with high-purity oxygen. These alternatives would most likely be applied in a side-
stream setting with pumping due to limitation of sufficient gradient change necessary to drive
water through the devices, flow requirements, and navigational issues. Installation of these
devices may require site considerations for constructability, maintenance and operation access,
storage of supplies, and storage of liquid oxygen.

Advantages of these alternatives include high oxygen transfer efficiency, ease of construction,
little navigational impact, and low maintenance due to a limited number of working parts.
Disadvantages include potential for debris collection and clogging of the water intake structure,
similar to any side-stream technology, and DO levels achieved in the side-stream will be limited
to approximately 40 mg/L as they are operated at atmospheric pressures.
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Figure 5-3 - Low Head Oxygenators

5.2.2 Pressurized Oxygenation Using High-Purity Oxygen

Again using the side-stream approach, but with sealed vessels, the oxygen and water can be
introduced at pressures near 100 psig. The solubility of oxygen is proportional to the pressure as
well as the oxygen content of the gas feed, so DO levels near 100 mg/L can readily be achieved.
This reduces the pumping rate of the withdrawn water, but requires a rapid mix diffuser on the
discharge back into the waterway to dissipate the highly enriched oxygenated water before the
oxygen is lost to the atmosphere. Oxygenation systems include aeration cones, serpentine pipe
mixers, and simply longer runs of pipe with a pressure let down device on the discharge end (for
example, eductors). Installation of these devices will require site considerations for
constructability, maintenance and operation access, and storage of supplies and liquid oxygen.
Both the intake and discharge ends will require routine maintenance to remove debris.

Advantages to pressurized oxygenation devices include low navigational impacts, high oxygen
transfer efficiencies, high efficiency at low water depths, and the ability to operate in varying
water flows. A disadvantage is the maintenance on the water intake and discharge end.
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Figure 5-4 - Diffuser Used for Bubble Aeration

5.3  Air Supplied Side-Stream Alternatives

Aeration of side-streams is another technique that can be utilized to increase DO concentrations.
Side stream applications involve partitioning a portion of the total river flow off and increasing
the dissolved oxygen concentration in that portion. To maintain DO levels above 5.0 mg/L,
water withdrawal rates will approach 30 to 50% of the stream flow at low flow conditions, as
opposed to only 5 to 10 percent with high-purity oxygen. Higher DO increases are associated
with larger volumes of water contacted with the alternative, but fewer overall installations.
Specific side-stream applications include side-stream elevated pool aeration (SEPA), pressurized
side-stream columns, side-stream channels, and bubble-free aeration; however, all alternatives
outlined above can also be implemented as a side-stream alternative with the construction of a
side-stream channel adjacent to the existing main riverbed. Advantages of the side-stream
applications include potential for community amenity (SEPA has been implemented in the
Chicago Metro area and has become a popular attraction), a reduced column of water needed for
direct addition of air or oxygen, control over flow conditions, and enhanced ability to
supersaturate when utilizing high-purity oxygen (in some cases). Disadvantages include the
need for elevation changes necessitating pumping, more fish impingement and entrainment as a
result of the larger pumping rates, and the necessity to acquire space adjacent to the main river
channel.
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Figure 5-5 - Side-Stream Aeration Facility

5.4 Overview of Aeration Feasible Alternatives

From Sections 2 and 3, the lowest DO levels on Salt Creek occur within the impoundment above
the Graue Mill Dam. Low DO values have also been noted near Butterfield Road; however, at
this location the stream channel has been excessively widened and this could be corrected by
restoring the natural channel through this area. In addition, limited DO data above the Oak
Meadows dam indicates that lower DO levels also occur in this stretch, the modeling results are
consistent with these observations. From a priority perspective, the lowest DO reach should be
addressed first, which is the Fullersburg Woods Impoundment above the Graue Mill Dam. The
quiescent conditions within the impoundment are ideal for oxygen systems, as minimum DO will
be lost to the atmosphere within the impoundment under supersaturated conditions, at least until
the water overflows the dam. Side-stream air systems are also possible, but will require pumping
rates that will approach the daily flow in Salt Creek. However, the SOD within the
impoundment may necessitate more than one side-stream to maintain the DO level above 5.0
mg/L.

Bubble diffusers laid parallel to the flow within the impoundment would also be a viable option,
assuming the diffusers do not get covered in silt during high-flow periods. This would have to be
demonstrated initially. Surface aerators are not recommended due to aesthetic and maintenance
perspectives.

In all cases, the aeration device would be operating in the evening hours. Once photosynthesis
begins in the mid-morning, the DO levels would remain above 5.0 mg/L until the early evening
hours, when the aeration system would be restarted.

Finally, the question of ownership and operating/maintenance responsibilities will need to be
addressed, if this approach is selected. There are electrical costs, potentially oxygen costs, and
on-going labor for operation and maintenance. Unlike a dam removal/bridging project, which is
basically a one-time cost for removal/modification, in-stream aeration will have on-going costs
in perpetuity.
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6 EVALUATION

The Workgroup started out to improve on the stream DO model used by the Illinois EPA for Salt
Creek for low-flow, warm conditions, from which alternatives for improving the DO in Salt
Creek could be evaluated. It soon became clear that better data inputs for the model development
were necessary. Two years of excellent continuous summer DO data have now been generated,
along with SOD data collected during the summers of 2006 and 2007. The result is a model that
reasonably predicts observed DO and can reasonable predict conditions during low-flow, warm
weather conditions. Concurrently with these DO data collection efforts, the Workgroup
collected extensive fish, macroinvertebrate and habitat data on Salt Creek. Analysis of the
continuous stream DO monitoring, the DO modeling, and the biological survey data all yield
similar findings; that is, the Graue Mill Dam is the single largest impediment to improved water
quality and aquatic community integrity on Salt Creek, followed by the Oak Meadows Dam and
the wide channelization at Butterfield Road. From a priority perspective, improvements in low
flow DO levels should focus on these three areas, in this order. At the Old Oak Brook Dam, the
baseline model predicts DO levels during low flow-warm conditions will drop to a minimum of
4.1 mg/L, as compared to the minimums predicted above the Oak Meadows Dam of 3.6 mg/L
and above the Graue Mill Dam of 1.2 mg/L. Continuous monitoring at Butterfield Road in 2008
revealed minimum DO values on the order of 2.5 mg/L during low flow conditions. Restoring
this stretch to a more natural channel and addressing the low DO values above the Oak Meadows
and Graue Mill Dams will result in more benefit to the stream than the lower DO values caused
by the Old Oak Brook Dam.

To improve the DO levels within the impoundments, there are a number of options:

Complete dam removal,
Periodic dredging;
Partially breach the dam;
Bridge the dam; and
In-stream aeration.

Given the historic value of the Graue Mill Dam, complete dam removal was not considered a
viable option at this location, although complete removal is an option for the Oak Meadows
Dam. Periodic dredging would require dredging on a two-year cycle, and would do little for
improving the biological stream characteristics. Within the Fullersburg Woods Impoundment,
the sediment accumulation rate is on the order of 10,000 cu yd per year. To remove this sediment
would cost on the order of $400,000 per year. From both a cost and biological perspective, this
option was also rejected.

Partially breaching the dam or enhanced bridging, if done correctly, has the added advantages of
allowing fish passage and habitat improvements. Simply raising the DO level within the
impoundments via aeration will neither allow fish passage or improvements to feeding and
breeding conditions upstream, As discussed in Sections 4 and 5, dam removal/bridging is a one
time cost, while aeration has capital and on-going operating/maintenance cost components. As
discussed in Section 3, a baseline model was developed based on peak temperature data collected
over the most recent ten years and actual 2005 summer pollutant loadings from the POTWSs. The
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model was then used to evaluate the DO levels that can be achieved from alternatives including
dam removal/bridging and in-stream aeration, focusing in on the two most significant
impairments to DO, the Graue Mill Dam and the Oak Meadows Dam. In addition, an alternative
model was run assuming all of the pollutant loading from the wastewater treatment plants is
removed from Salt Creek, while flow is held constant.

6.1 Baseline Model

Figure 6-1 presents the baseline conditions, as previously presented in Section 3. This baseline
assumes average summer pollutant loadings from the wastewater treatment plants (based on
2005 summer data) and maximum stream temperatures, based on historical data. To achieve the
DO water quality standards, the minimum DO is to be maintained above 5.0 mg/L through July
31% each year. The minimum DO is located just above the Graue Mill Dam, where minimum DO
values of 1.2 mg/L will occur. Above the Oak Meadows Dam, minimum DO levels are
predicted to reach 3.6 mg/L, and above the Old Oak Brook Dam, minimum DO levels are
predicted to reach 4.1 mg/L. Details on the input to the Baseline Model are provided in Section 3
and Appendix B.

Salt Creek Mainstem
Monthly Average of June 2005 DMR Condition with 3° C Increased Plant Discharge and Air Temperature
Oak Meadows Golf Course dam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)
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Figure 6-1. Baseline Dissolved Oxygen for Salt Creek
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6.2 Alternative 1: Eliminate Pollutants in Wastewater Treatment Plant
Effluents

For reference purposes, the model was run assuming the wastewater treatment plants maintain
their discharges to Salt Creek but reduce all oxygen demanding pollutants and nutrients from
their effluents. Figure 6-2 presents a comparison of the baseline model (current worst
conditions) to the predicted minimum DO profile. The model predicts improvements to greater
than 5.0 mg/L above the Oak Meadows Golf Course and above the Old Oak Brook Dam. Above
the Graue Mill Dam, minimum DO is predicted to improve from 1.2 mg/L to 3.8 mg/L. From
this simulation, even without any point source pollutants but maintaining flow, the Fullersburg
Woods Impoundment will not achieve the Illinois DO water quality standard. In addition it
important to note that this alternative does nothing to alleviate the impairment to habitat caused
by the dam impoundment and the negative impacts on fish migration posed by the dam.

Daily Minimum Dissolved Oxygen vs. Downstream Distance
Evaluation Scenarios 1-No Pollutant Loading from POTWs

Oak Meadows Golf Coursedam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)

8 * & Ak & Ak

a b c d e fa | A Point Source Locations

DO Standard (above 5 mg/L at am

DO (mgiL}

|

|

a0 45 40 35 30 25 20 15 10 5 0
Downstream Distance (Km)

——Basgline  —— Mo Point Source Loadings

Figure 6-2. Baseline Minimum D.O. vs. Downstream Distance

Table 6-1 presents the estimated costs for achieving essentially zero pollutant discharge. Each of
the plants was assumed to be retrofitted with Membrane Bioreactors and polished with granular
activated carbon. The estimated capital cost is in excess of $388,000,000. No estimate of
operating costs was made, given the large capital cost and the predicted minimum DO below 5.0
mg/L in the Fullersburg Woods Impoundment.
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TABLE 6-1
SALT CREEK POTW UPGRADE ESTIMATE
CAPITAL COST FOR MBR & GAC ADDITIONS

Plant Design Average Design Max MBR GAC Per Plant
Flow, MGD Flow, MGD @ $2/Gal @ $1.50/Gal Total

Egan 30.00 50.00 $100,000,000 $75,000,000 $175,000,000
Nordic Park 0.50 1.00 $2,000,000 $1,500,000 $3,500,000
Itasca 2.60 10.00 $20,000,000 $15,000,000 $35,000,000
Wood Dale N 1.97 3.93 $7,860,000 $5,895,000 $13,755,000
Wood Dale S 1.13 2.33 $4,660,000 $3,495,000 $8,155,000
Addison N 5.30 7.60 $15,200,000 $11,400,000 $26,600,000
Addison S 3.20 8.00 $16,000,000 $12,000,000 $28,000,000
SC SD 3.30 8.00 $16,000,000 $12,000,000 $28,000,000
Elmhurst 8.00 20.00 $40,000,000 $30,000,000 $70,000,000
$388,000,000

6.3 Alternative 2. Dam Crest Drop or Bridging (Graue Mill Dam) and
Removal (Oak Meadows Dam)

Alternative 2 was prepared, assuming dam removal in the case of Oak Meadows, and the
lowering of the Graue Mill Dam by 1 ft, 2 ft, and 3 ft. Figure 6-3 presents the minimum DO
profile under the various dam removal/bridging options, along with the baseline DO profile. The
model predicts the minimum DO above Oak Meadows will still decline to below 4.0 mg/L. This
is a location where additional monitoring data would be appropriate. The model predicts that this
drop in DO happens nearly 2.5 River Mile (4 km) above the Oak Meadows Dam. This output is
suspect, as there is a wastewater treatment plant discharge (the Itasca POTW) at River Mile 25.7
(km 41.4 km), or 2.8 miles (4.5 km) above the Oak Meadows Dam. More recent DO data from
the Itasca POTW indicates a minimum DO effluent level of 6 mg/L, and one would expect some
distance before 5.0 mg/L would be reached. In addition, this POTW is currently undergoing a
significant upgrade that will result in a higher quality effluent than is currently being attained.
Below this wastewater treatment plant there is excellent canopy cover until the Oak Meadows
Golf Course, conducive to minimizing algal growth. Only two SOD results have been collected
above the Oak Meadows Dam at River Mile 23.0 and 22.9 (37.0 and 36.8 km), one a low 0.5
g/m?/day and the second 2.27 g/m?/day. The model used the highest of these two values, which is
likely unrepresentative of the average SOD conditions.

At the Graue Mill Dam, lowering the crest one foot improves the minimum DO to 4.0 mg/L
(from 1.2 mg/L), and lowering the crest two feet improves the minimum DO to 5.2 mg/L. If the
crest is lowered three ft, the minimum DO is predicted to remain above 6.0 mg/L. Thus, a
reduction in crest height of 2 ft at the Graue Mill Dam would result in achieving the Illinois DO
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water quality standards, while at the Oak Meadows Dam, the model predicts there will still be
minimum DO levels below the 5.0 mg/L.

Daily Minimum Dissolved Oxygen vs. Downstream Distance
Evaluation Scenario 2-Dam Removal/Bridging

Oak Meadows Golf Course dam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)
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Figure 6-3. Dam Removal Minimum D.O. vs. Downstream Distance

6.3.1 Oak Meadows Dam Removal

Aside from needing to perform the project without impinging on golfing operations at the site,
the full removal of the Oak Meadows Dam is a simple project and the cost estimate reflects the
lack of complexity. The dam itself can be fully removed and the former abutments restored to
either match the existing bank treatment (a-jacks on the right and steel sheet pile on the left) or
graded for a more natural appearance. Sediment impounded by the dam can likely be stabilized
in-situ with careful removal of the dam, and limited excavation will be needed. Some riparian
planting upstream within the dewatered channel was assumed in this estimate, though may be
either eliminated or enhanced depending on the management goals. Upstream impacts to golf
course irrigation ponds may require mitigation if the existing water source is to be used.
Incidental bank grading and stabilization as a result of removal was also not accounted for, but
should represent a minor contingency in the budget. Sediment behind the dam is assumed to be
clean of contaminates that would require special handling. The planning level estimate for design
and construction of this project includes $60,000 for design and permitting and $190,000 for
construction, or a total capital cost of $250,000. The on shore work would occur during the non-
golfing season, mid-November to early April, while the in stream work would need to be done

DRSCW 6-5 September 2009



DO Improvement Feasibility Study
Salt Creek 6.0 Evaluation

during the lower flow-warmer conditions. There would be no on-going operations or
maintenance costs.

6.3.2 Graue Mill Dam

Given the historical and aesthetic value placed on this dam to the community, complete dam
removal at this location was not considered as an option beyond the act of modeling. The two
options that were considered at the site are bridging or a partial breach. This dam presents a
more complex project than the Oak Meadows Dam with associated changes to wetlands and
aesthetics that exist currently as a result of the dam. For the purposes of simplifying the cost
estimation, given the uncertainty associated with the two approaches presented, a few
assumptions were made. First, no active restoration of the channel above the dam was assumed
in the estimate. The upstream channel can be actively or passively restored based on the
management goals of the Forest Preserve District of DuPage County. Second, an estimate for
any modification to the existing sluice way required to provide head to drive the water wheel was
not included in the estimate, since specific solutions to this have not been investigated in detail.
Last, any amenities, including adding a recirculating pump to spill water over the remaining crest
of the dam (under the breach option) were not included. The cost estimates for both alternatives
assume approximately $200,000 for design and permitting, variations in this cost are expected to
be minor between the two options. Costs for seeding and dealing with invasive plant species
have also not been included in the estimate.

Bridging would lower the crest of the dam by approximately 2 to 3 feet and fill the downstream
face with rock, creating a riffle or bridge between the upstream and downstream sections. A new
water surface elevation upstream would result in the need for riparian re-vegetation and control
of invasive species. Since the spillway would be backfilled with rock on the downstream side,
additional buttressing to address stability of the dam would not be required. The rock fill would
be rounded, glacial stone, representing a substantial portion of the overall construction budget.
Estimated costs for the design and construction of the bridging option range from $800,000 —
$1,100,000. Figure 6-4 depicts the footprint of the Fullersburg Impoundment under the various
lowering of the dam height scenarios.
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Graue Mill Dam, Bridging Option
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flowing over dam crest flowing over dam crest bridging of dam

Figure 6-4. Fullersburg Woods Footprint with Lowered Dam Elevations

A partial breach of the dam would occur on the left (north east) bank, removing the existing
dewatering structure and removing a portion of the existing dam. The amount of exposed
(former) impoundment upstream of the dam would be larger than under the bridging option and
represents a substantial portion of the estimated cost. Again no channel restoration upstream of
the existing dam is assumed in this scenario. The estimated cost range for designing and
constructing a partial breach of the dam is $300,000 - $600,000. Figure 6-5 depicts the stream
channel through the area of the Fullersburg Woods Impoundment if the dam is breached.
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Graue Mill Dam, Partial Breaching Option
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Figure 6-5. Fullersburg Woods Footprint with Breaching Option

Depending on the final design there would also be perpetual operating costs associated with
pumping if utilized for the water wheel and/or to pass over the spillway. These costs are
estimated at $20,000 per year.

6.4  Alternative 3: In-stream Aeration Using Air-Based Technology

In-stream aeration is presented as Alternative 3, and the resulting DO trend is depicted in Figure
6-4 for the daily minimum prediction using air-based technology. Raising the DO levels from
5.0 to 6.0 mg/L at a single location above each of the two dam results in some improvement in
overall DO levels but does not achieve state water quality standards through the entire length that
is below the 5.0 mg/L level.

6.4.1 QOak Meadows Golf Course Dam

As discussed previously, any supplemental aeration technology needs to be applied at locations
where the DO first dips to 5.0 mg/L, and the modeling predicts this happens nearly 2.5 miles (4
km) above the Oak Meadows Dam. As noted previously, this location is suspect as there is a
wastewater treatment plant discharge (the Itasca POTW) at River Mile 25.7 (41.4 km), or 2.8
miles (4.5 km) above the Oak Meadows Dam. More recent DO data from the Itasca POTW
indicates a minimum DO effluent level of 6 mg/L, and one would expect some distance before
5.0 mg/L would be reached. In addition, this POTW is currently undergoing a significant
upgrade that will result in a higher quality effluent than is currently being attained.
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Below the POTW there is excellent canopy cover until the Oak Meadows Golf Course, and algal
and plant growth in the stream would be expected to be minimal under this canopy cover.

The shallow nature of the stream above the Oak Meadows Dam limits the possible air-based
technologies. If side-stream aeration is selected, the withdrawal rate will be approximately 50%
of the low flow, or 14 MGD (0.6 m*/s). Such a high withdrawal rate will require a fine screen to
avoid fish impingement, and with the debris that accumulates on the screen an automatic
cleaning screen will be necessary. Fine bubble tubing, as illustrated in Figure 5-2, would avoid
the potential for fish damage and high maintenance for the screen. Approximately 1,200 ft (400
m) of fine bubble tubing would be necessary above Oak Meadows to raise the DO from 5.0 to
6.0 mg/L and a 10 HP blower plus one spare would be required. The blowers would be housed in
a small building with a header laid on the floor of the Salt Creek, with the tubing extending
downstream. Tubing runs of 300 ft (100 m) are acceptable, therefore, there would be 4 aeration
tubings extending downstream.

Figure 6-6 presents the predicted DO improvement with air-based technology. The model
predicts the minimum DO drops below 5.0 mg/L 3.1 miles (5 km) above the Oak Meadows
Dam. In an ideal situation, this is where the in-stream aeration would be located. However, this is
just above the Itasca Wastewater Treatment Plant, where the stream DO level is expected to
increase to above 6.0 mg/L from the treatment plant discharge. As noted previously, the SOD
value used above this dam in the model was the higher of only two results, and therefore may be
overly conservative. Above Oak Meadows a potential location for this would be at the north end
of the Oak Meadows Golf Course, along Elizabeth Drive, approximately 0.94 miles (1.5 km)
above the Oak Meadows Dam. There is access at this location, and power could be run in from
along Addison Road. From the modeling, if the DO is raised from 5.0 to 6.0 mg/L at this
location, the benefit would carry 0.8 stream miles (1.3 km) downstream. From an accuracy
perspective, this would carry the DO improvement to within 0.14 stream miles (0.2 km) of the
dam, so DO would be expected to remain above 5.0 mg/L in all but the warmest extended
periods. This location is also the beginning of where minimum DO values actually fall below 5.0
mg/L, due to the lack of canopy cover through this stretch of Salt Creek.
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Figure 6-6. Aeration Alternative Minimum D.O. vs. Downstream Distance

The capital cost for a single installation above Oak Meadows is estimated at $470,000 and the
annual operating cost would be $100,000 per year. The net present value over 20 years would be
$1,190,000, assuming only one installation is necessary. If a second air-based system is
necessary, these costs would nearly double, to $800,000 capital and a net present value of
$2,050,000. The cost for one installation above Oak Meadows is presented in Table 6-2.

6.4.2 Graue Mill Dam

In the Fullersburg Woods impoundment, the minimum DO drops below 5.0 mg/L approximately
1.25 stream miles (2.0 km) above the Graue Mill Dam. Two air-based in-stream aeration systems
will be required to maintain the DO above 5.0 mg/L with the second one located less than 0.3
miles (0.5 km) above the dam. Within the impoundment, sediment levels are thicker and
sediment deposition over the aeration tubing during the periods not in operation will be a
concern. However, the water column depth is greater than above the Oak Meadows Dam, so the
oxygen transfer efficiency will be greater. When the aeration tubing is first started up in
May/June, re-suspension of sediment will occur for a short period of time. It is likely that the
tubing will have to be physically removed each fall, and re-installed in the late spring to maintain
its efficiency, which was factored into the costs.

Table 6-3 presents the capital, operating, and net present value for two in-stream aeration
systems in the Fullersburg Woods impoundment. The estimated capital cost is $800,000, and the
annual operating cost is estimated at $100,000. The net present value over the next twenty years
is $2,050,000.
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Assumptions

1) 210 Ibs per oxygen transferred per day required, per location

TABLE 6-2
INSTREAM AERATION AT OAK MEADOWS
USING FINE BUBBLE TUBING AND AIR

2) Assume 2.2 Ibs of oxygen transferred per hr per hp can be achieved

3) Assume average depth of 3 ft attainable at location of tubing

4) Electrical cost in summer $.10 per kwhr
5) Target DO not allowed to drop below 5 mg/L in June and July

CAPITAL COST

Number Units Unit Cost Cost

Land 0.5 acres $ 50,000.00 $ 25,000.00
Blower building 1 bldg $ 60,000.00 $ 60,000.00
Blower piping 150 ft $ 100.00 $ 15,000.00
Blower header 1 header $ 10,000.00 $ 10,000.00
Trenching & Restoration 150 ft $ 40.00 $ 6,000.00
Blowers-10 hp each 4 $ 10,000.00 $ 40,000.00
Bubble diffusers,purchase 1200 ft $ 6.00 $ 7,200.00
Bubble diffuser installation 4 mandays $ 800.00 $ 3,200.00
Electrical 1 $ 60,000.00 $ 60,000.00
Design $ 40,000.00
Permitting $ 10,000.00
WetlandsMitigation $ 20,000.00
Controls & Telemeter 1 each 25000 $ 25,000.00
Access Road 1 30000 $ 30,000.00
Erosion control $ 10,000.00
Sub-Total $ 361,400.00
Contingency 0.3 $ 108,420.00
Total $ 470,000.00
Annual cost

Electrical 120 days $18.00 $2,160.00
Operating Labor 320 hrslyr 50 $ 16,000.00
Maintenance 320 hrslyr 50 $ 16,000.00
Replacement Costs 5% of capital $ 23,500.00
Total Annual cost $58,000.00
Net present value over 20 years

Capital Cost $ 470,000.00
Present Value from Annual $ 58,000.00 5% 12.466 $ 723,028.00
Net Present Value $ 1,190,000.00
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TABLE 6-3
INSTREAM AERATION AT GRAUE MILL
USING FINE BUBBLE TUBING AND AIR

Assumptions

1) 325 Ibs per oxygen transferred per day required, per station or 650 Ib/day total.
2) Assume 2.2 Ibs of oxygen transferred per hr per hp can be achieved

3) Assume average depth of 4 ft attainable at location of tubing

4) Electrical cost in summer $.10 per kwhr

5) Target DO not allowed to drop below 5 mg/L in June and July

CAPITAL COST

Number Units Unit Cost Cost

Land 1 acre $ 50,000.00 $ 50,000.00
Blower building 2 bldg $ 60,000.00 $ 120,000.00
Blower piping 300 ft $ 100.00 $ 30,000.00
Blower header 2 header $ 10,000.00 $ 20,000.00
Trenching & Restoration 300 ft $ 40.00 $ 12,000.00
Blowers-15 hp each 4 $ 10,000.00 $ 40,000.00
Bubble diffusers,purchase 3000 ft $ 6.00 $ 18,000.00
Bubble diffuser installation 10 mandays $ 800.00 $ 8,000.00
Electrical 2 $ 60,000.00 $ 120,000.00
Design $ 50,000.00
Permitting $ 20,000.00
WetlandsMitigation $ 40,000.00
Controls & Telemeter $ 40,000.00
Access Road 2 30000 $ 60,000.00
Erosion control $ 20,000.00
Sub-Total $ 648,000.00
Contingency 0.3 $ 194,400.00
Total $ 800,000.00
Annual cost

Electrical 120  days $54.00 $6,480.00
Operating Labor 700  hrsfyr 50 $ 35,000.00
Maintenance 640  hrslyr 50 $ 32,000.00
Replacement Costs 5% of capital $ 40,000.00
Total Annual cost $100,000.00
Net present value over 20 years

Capital Cost $ 800,000.00
Present Value from Annual $ 100,000.00 5% 12.466 $ 1,246,600.00
Net Present Value $  2,050,000.00
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6.4.3 Flood Control Reservoirs Use During Low Flow-Warm Conditions

Although beyond the current scope of work, the two flood control reservoirs (Wood Dale Itasca
Reservoir and the EImhurst Quarry offer the potential to improve DO levels during the warmer
dry weather periods. Routine pumping of groundwater from the EImhurst Quarry occurs, and the
existing outfall passes over a cascading aerator. If pumping could be conducted during the
evening hours, flow during the critical diurnal DO periods could be supplemented, bringing in
additional oxygen and reducing retention time through areas like Butterfield Road during these
similar conditions. Whether a similar approach at Wood Dale Itasca Reservoir could also be
done has not been investigated, but has the potential of increasing DO in the stretch above the
Oak Meadows Dam would suggest this should also be explored.

6.5 Alternative 4: High-Purity Oxygen

The advantage of high-purity oxygen is that higher initial DO levels in the stream are possible,
typically up to 150 percent of saturation, resulting in maintaining minimum DO levels above 5.0
mg/L for longer stream reaches. Thus fewer installations are required. Figure 6-7 depicts the
DO profile in Salt Creek, assuming high-purity oxygen injections above Oak Meadows and
Graue Mill Dams.

6.5.1 Oak Meadows Golf Course Dam

Raising the DO from 5 to 12 mg/L above Oak Meadows carries 2.5 miles (4 km), so only one
installation would be necessary. The capital cost is estimated at $460,000 (Table 6-4), and the
annual operating cost is estimated at $76,000 per year. A total of 110,000 pounds of high-purity
oxygen would be injected annually. The net present value over 20 years is estimated at
$1,410,000.

6.5.2 Graue Mill Dam

In the Fullersburg Woods impoundment, the benefit of oxygen injection carries 1.25 miles (2
km), as depicted in Figure 6-5. Such improvement would be expected to result in all of the
Fullersburg Woods impoundment maintaining minimum DO levels above 5.0 mg/L except for
during the warmest prolonged dry periods, when the model predicts DO levels near the dam
itself would fall to approximately 3.0 mg/L (compared to 1.2 mg/L currently). The capital cost
for a single high-purity oxygen system is estimated at $500,000, and the annual operating cost
would be on the order of $97,000. Oxygen injection would be on the order of 330,000 pounds
per year. Over a twenty year period, the net present value for oxygen addition at within the
Fullersburg Impoundment would be $1,710,000.
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TABLE 6-4
HIGH-PURITY OXYGEN ADDITION AT OAK MEADOWS

Assumptions

1) 1,456 lbs per day required per CW.

2) O2 transfer efficiency of 80 %, so consumption 1,820 Ibs per day

3) density of LOX is 9.5 Ibs per gal, so consumption will be 290 gallons per day
4) There are 12 cu ft per pound

5) Price of Oxygen is $0.05 per pound

6) Over a four month period, at 1,820 Ibs per day, operated 12 hours per day, need 110,000 pounds per yr

7) Lease 2-6,000 gallon tanks, or 18,000 gallon capacity, or one year supply
8) DO not allowed to drop below 5 mg/L in June and July
9) Assume one system placed at northern edge of golf course

CAPITAL COST

Number Units Unit Cost Cost

Land 0.5 acres $ 50,000.00 $ 25,000.00
Concrete Pads 2 10x10 $ 4,000.00 $ 8,000.00
Piping $ 25,000.00
Insulation $ 5,000.00
Trenching $ 8,000.00
Pumps 2 $ 5,000.00 $ 10,000.00
Intake structures 1 $ 20,000.00 $ 20,000.00
Eductors installation 1 $ 30,000.00 $ 30,000.00
Electrical 1 $ 60,000.00 $ 60,000.00
Design $ 50,000.00
Permitting $ 10,000.00
WetlandsMitigation $ 20,000.00
Controls & Telemeter $ 25,000.00
Fencing 1 15000 $ 15,000.00
Access Road 1 30000 $ 30,000.00
Erosion control $ 10,000.00
Sub-Total $ 351,000.00
Contingency 0.3 $  105,300.00
Total $ 460,000.00
ANNUAL COST

Lease 2 -6000 gal Cryogenic tanks 2 6,000gal $ 6,500.00 $ 13,000.00
Oxygen 110000 Ibs $0.06 $6,600.00
Electrical 100 KWhr/day $0.10 $1,200.00
Operating Labor 320  hrslyr 50 $ 16,000.00
Maintenance 320  hrslyr 50 $ 16,000.00
Replacement Costs 5% of capital $ 23,000.00
Total Annual cost $ 76,000.00
Net present value over 20 years

Capital Cost $  460,000.00
Presnt of Annual $ 76,000.00 5% 12466 $  950,000.00
Net Present Value $ 1,410,000.00
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TABLE 6-5
HIGH-PURITY OXYGEN ADDITION AT GRAUE MILL
Assumptions
1) 2,200 Ibs per day required
2) 02 transfer efficiency of 80 %, so consumption 2,750 Ibs per day
3) density of LOX is 9.5 Ibs per gal, so consumption will be 290 gallons per day
4) There are 12 cu ft per pound
5) Price of Oxygen is $0.05 per pound
6) Over a four month period, at 2,750 Ibs per day need 330,000 pounds per yr
7) Lease 2-9,000 gallon tanks, or 18,000 gallon capacity, or 62 day supply
8) DO not allowed to drop below 5 mg/L in June and July, system required 24 hour per day
9) Assume one system placed along pool at Fullersburg Woods where DO declines below 5 mg/L
CAPITAL COST
Number Units Unit Cost Cost
Land 0.5 acres $ 50,000.00 $ 25,000.00
Concrete Pads 2 15x15ft $ 5,00000 $ 10,000.00
Piping $ 25,000.00
Insulation $ 5,000.00
Trenching $ 8,000.00
Pumps 2 $ 5,000.00 $ 10,000.00
Intake structures 1 $ 25,000.00 $ 25,000.00
Eductors installation 1 $ 50,000.00 $ 50,000.00
Electrical 1 $ 50,000.00 $ 50,000.00
Design $ 50,000.00
Permitting $ 10,000.00
WetlandsMitigation $ 25,000.00
Controls & Telemeter $ 25,000.00
Fencing 1 15000 $ 15,000.00
Access Road 1 40000 $ 40,000.00
Erosion control $ 10,000.00
Sub-Total $ 383,000.00
Contingency 0.3 $ 114,900.00
Total $ 500,000.00
ANNUAL COST
Lease 2 -9,000 gal Cryogenic tanks 2 9000 gal 8100 $ 16,200.00
Oxygen 330000 Ibs $0.06 $19,800.00
Electical 300 kwh/day $0.10 $3,600.00
Operating Labor 320  hrslyr 50 $ 16,000.00
Maintenance 320  hrslyr 50 $ 16,000.00
Replacement Costs 5% of capital $ 25,000.00
Total Annual cost $ 97,000.00
Net present value over 20 years
Capital Cost $ 500,000.00
Presnt of Annual $ 97,000.00 5% 12.466 $ 1,210,000.00
Net Present Value $ 1,710,000.00
DRSCW 6-15 September 2009



DO Improvement Feasibility Study

Salt Creek

6.0

Evaluation

Sait Creek Mainstem

Cwygen Addition Aternative 4 In Dak Meadows Dam and Grawe Mill Darn impoundiments

Dak Meadows Golf Course dam

Old Oak Brook dam Fullersburg Woods Dam

[Giraus kA

il
Chark area |

DO (mgiL)
H

40 35

30 25 20

Distance from downstream [km)

DO(mgO2iL)

— —DO({mgO2{L) Min

=— = D0[mgO02IL) Maz = = D0 sat

& Point Source |

hark fikas.

Figure 6-7. Oxygen Addition Alternative Minimum D.O. vs. Downstream Distance

6.6

Summary of Options

Four options have been evaluated to increase the dissolved oxygen at the lowest points on Salt
Creek. For comparison purposes, the net present value of each alternative can be compared.
Where there are no on-going operating costs, the net present value was set equal to the capital
cost. Not all options will achieve the desired minimum DO of 5.0 mg/L in the June and July

months.

A summary of the net present values is as follows:

Option Net Present DO Compliance Habitat | Fish
Value, $ Impact | Passage

1-Eliminate Point > $388,000,000 | Not in the Fullersburg Woods No No
Source Pollutants Impoundment change
2-Oak Meadows OM-$250,000 Likely achieved above OM, Im- Yes
Dam Removal and | GM-$800,000 to | achieved in Fullersburg Woods | proved
Bridging/Partial $1,100,000 Impoundment. Not in Butter-
breach at Graue Mill field Rd to Old Oak Brook Dam
3-Air based In- OM-$1,190,000 | OM-Yes (1 or 2 units) No No
stream Aeration GM-$2,050,000 | GM-Yes. No-Butterfield Rd to

Old Oak Brook Dam
4-High purity OM-$1,410,000 | OM-Yes No No
Oxygen Addition GM-$1,710,000 | GM-Yes

No-Butterfield to Old Oak

Brook Dam
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The low cost option at the Oak Meadows Dam is to remove this dam, which has a net present
value of $250,000. The next lowest option is air based in-stream aeration assuming one
installation will be sufficient to maintain the DO above 5.0 mg/L.

At Graue Mill bridging or partial breaching of the dam is also the lowest cost option, with a net
present value of between $800,000 and $1,100,000. High-purity oxygen is the second lowest
cost option, with a net present value of $1,710,000, assuming that one system can maintain the
DO above 5.0 mg/L adjacent to the dam.

As discussed previously, complete dam removal has the advantage of improving the fish and
benthic qualities upstream of the dam. Also, as discussed in Section 2.5.1, the Oak Meadows
Dam is in need of repair, and there are on-going costs associated with maintaining this dam. If
supplemental oxygen addition is selected, there are on-going operational costs that some entity
will have to assume responsibility for as well as the on-going costs. This is more complicated
than the dam removal/bridging/partial breach option, where the costs are all associated with the
initial capital costs. Based on the recent dam removal projects within DuPage County, funding
assistance from both the State and Federal Governments for the capital costs have been
successfully secured. It is doubtful that for operating costs that such external funding sources
will be available.

Implementation will depend first on reaching consensus of the stakeholders. Given the location
and condition of the Oak Meadows Dam, support for removal is expected to be strong among the
stakeholders.  Funding will be the key to implementation. DuPage County Division of
Stormwater Management is currently managing two dam removal projects. It is recommended
that these projects be completed so that the water quality benefits can measured and confirmed
before proceeding with any of the recommended projects contained in this report.

Graue Mill Dam has a significant historical component and local interest in preserving this dam
is high. Several public outreach meetings have been held in the local community, and comments
were received on the value of this dam to the community from a historical perspective and an
aesthetic perspective. These comments are summarized in Appendix D. It is clear from these
meetings that building a consensus on how best to address the water quality issues while
preserving the historical and aesthetic value of the dam/impoundment will require significant
effort that will need to be expended before proceeding in any direction at this location. The de-
watering gates at the site provide the opportunity to draw water levels down and observe what
habitat is available as well as gauge impacts on DO. The idea of using these gates was raised at
both the DRSCW DO Committee and the public meetings.
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EAST BRANCH DU PAGE RIVER FEATURES

DETERMINED FROM SPRING 2004 AERIAL VIDEO FLIGHTS
Note: lmages are arranged from upstream to downstream.

EXPLANATION
Break Point
Control Structure (bank)
Control Structure (bed)
Deposition
Log Jam
Point of Interest

Wetland

Bank Erosion

Outflow

K>+ xO0NB

East Branch DuPage River Flight Index

East Branch Du Page River Features



£ 0

E Branch

Du Pago Rivar

Ay

1. Silty sand
1.5' - 2" water

4000 Tesat
]

ud/silt >2'

2. M
1'-2' water

East Branch Du Puge River Features

3. Shoreline
stabilization >2'
mud/silt 1'-2'
water

Churchill
Woods Forest
Preserve

Good
riparian
habitat




-Grom Wesiern

T I
St

-
=

P %

p—

4000 Feet

East Branch Du Page River Fealures

SiltYMud >2'

Bank
stabilization

4. Spillway -
2’ hydraulic
head

5. Siltmud
>2' deep - 3’
to 4' water




6. Rock Dam

Mallards & shorebirds |_ GleAbarilioriba
. y
Crescent Glenbard
= o %
CRClif g ol ) L 7. Spillway
‘9”%, D - =] @ _ from east
walnut 0
o &)
Acorn
’\‘\NS" eq,’ £
Poor shoreline 8. Rock Damn
riparian area A
Riffle
A
. @ Silty gravel,
_ 0.5' to 2' water
Wavaerly
SHAP score St. ot S
Charles to unte o Harding _ Beaver sign
53 =90 (Fair) % g s g .
E 2 ] 0
Raslyn @
5
- :
g o
S &3 g - () 3
T : 5 7]
11. Sewer outlet ixe ¥ e o] | 9.0.5 to2 water
) v 3" to 6" silty/sandy
£ gravel
¥ 4 S
? 1.000 2,000 4_o|oa Feel
[} 1 ] 1 1 1
Straight, channelized
_ stream
10. Two riffles
rock/gravel, 0.5'
to 1.5' water
6

East Branch Du Page River Features



12. Sandy gravel
1.0' to 1.5 water

Loy

lllinois Route 535 L2 Q i Bl
: SO e — :

13. Log dam
2’ hydraulic
head, 2'-3'
3.0 to 4.0’ water water ,
6" to 18" sediment upstream, 3'-
4’ water
downstream.
Old structure
(dam) broken
in middle
14. 0' to 2' water
gravel w/isome
silt o B PR X, Riffle
— _‘:._ o

Beaver, mallard 15. Str_aam
& kingfisher in flows into
the section pond

2' water silt & sand
some gravel, turns to
gravel downstream

~a

East Branch Du Page River Features



Poor canopy

16. Glenbard
STP

IL Route 53 to
Butterfield Section

— SHAP Score = 89
17.15'to
2.5' water,
silt & gravel
turning to silt
Western
Springs Golf
Course Rk
[Ahistrand

[

: tterfield ™ N
A E}UE_‘. ...__.-.;:r;,s-:tiwg-_-:—:."ﬂ":"-'- -

18. Riffle at Butterfield,
Before Butterfield - 0.5” to
2.5" water, gravel wi/silt;
After Butterfield - 1'to 2'
water w/riffles, gravel

East Branch Du Page River Fealures



Stream debris common

o) e e

&R =
e 5 R e 50 3
R e 56 Winoi F\UUE F
inais Route _.) 3 1018, L -

'

19.2" to 18"
fine sediment
0-6" water

05to1.5
water, gravel

Beaver sign

20. Large log
jam

Heavily
channelized

0 1,000 2000 4000 Fust
A . p

East Branch Du Page River ['eahures 9



Morton
Arboretum

Fair canopy

0.5' to 2' water
6" fine sediment

Riffle

21.05t0 4
water, sandy silt
wigravel to silt

Great Blue
Heron

SHAP Score
Butterfield Road
to 1-88
Score = 83

East Branch Du Page River Features 10



Willowny Brook

Willoway Bro ok

22. Cobble
Riffles

23. 1-88
Overpass

e i

Residential with

poor canopy &
debris

24. Rock dam
3 to 4’ deep
either side

0.5 to 2' water,
cobble/gravel

A 0 1000 2000 4000  Fout
F |

25. 0.5 to 1.0" water,
gravel w/some fine
sediment

Last Branch Du Page River Features 11



Lisle Community Park

I-88 to Maple
Avenue Section
SHAP Score - 81

Quitfall - 0.5' to
1.0 water gravel

East Branch Du Page River l'eatures

Lisle
Community

26.0.5t01.0'
water, sand &

27.1.0t01.%5
water, sand &
gravel, some
fine sediment
areas. Bank
stabilization
on this
segment.

River Bend
Golf Course




1.0t0 2.0’
water fine
sediment <6”

Maple Avenue to
Hobson Section
SHAP Score - 89

28.0.5t01.0'

water sand &
gravel with
sediment

East Branch Du Page River Feahures

1.5t 3
water, silt &
sand

Seven Bridge
Golf Course

Mussels
present

29.2'to 4’
water, sand &
gravel w/silt

13



30. Wide stretch,
0.5'to 3.0’
water, gravel &
fine sediment

31.3.0t0 4.0
: = water, sand &
PN 5 silt

%

-~ ; 0.5'to 1.5'
Be < 108 water, garbage

strewn

=
F

X -
13

gravel

3.0to 4.0
water, gravel

Green Valley
Forest Preserve

East Branch Du Page River Features 14




Bank erosion

A sb%
Q3
W
Y
A

55;11 g —_— __.:ia:.": =
- 5] | 33.Logjam, 1’

to 2’ water

Hobson to take )
out - SHAP A » sand & gravel

Score = 96 A 10
A
ds
AR Green Valley
Forest Preserve
- BOI'IrIIG Brae
. 2
St'Andraves

Gravel ot 34.17t02

ration : water, fine
o8 ea sediment some

@ gravel
L
N

4000 Feel
}

>
8
E

East Branch Du Page River l'eatures 15




Public access
point

Take out point

East Branch Du Page River Features

16




Appendix B



SALT CREEK / DUPAGE RIVER WORK GROUP

STREAM DISSOLVED OXYGEN IMPROVEMENT
FEASIBILITY STUDY
FOR
SALT CREEK AND EAST BRANCH OF THE
DUPAGE RIVER

FINAL DATA REPORT

SOD MEASUREMENT SURVEY
EAST BRANCH DUPAGE RIVER & SALT CREEK

NOVEMBER 20, 2006

Prepared by: In Association with:
HDR Engineering, Inc.

H_)R 8550 W. Bryn Mawr Ave. ey

Suite 900 =
Chicago, IL 606031 Y mm—
Job No. 44054




Final SOD Data Report

Table of Contents

TABLE OF CONTENTS

1.0 OBJECTIVE

2.0 METHOD

2.1 Quality Control

3.0 SAMPLING STATIONS
4.0 FIELD MEASUREMENTS

5.0 DATA ANALYSIS

6.0 CONCLUSIONS

B W N NN = e

ATTACHMENT 1: MURPHY AND HICKS (1986)
ATTACHMENT 2: FIELD DATA SHEETS

LIST OF TABLES

TABLE 1: SEDIMENT OXYGEN DEMAND (SOD) SURVEY LOCATIONS

TABLE 2 TO TABLE 9: SOD MEASUREMENT STATION ID - EB1 TO EB8

TABLE 10 TO TABLE 17: SOD MEASUREMENT STATION ID - SC1 TO SC8

TABLE 18: SUMMARY OF IN-SITU SOD

LN S N N

LIST OF FIGURES

FIGURE 1: IN-SITU SOD MEASUREMENT CHAMBER

FIGURE 2: DEPLOYMENT OF SOD MEASUREMENT CHAMBERS

FIGURE 3: SOD SURVEY LOCATIONS IN EB DUPAGE RIVER
FIGURE 4: SOD SURVEY LOCATIONS IN SALT CREEK

FIGURE 5 TO FIGURE 12: DO VS. TIME FOR SOD STATIONS EB1 TO EBS8

FIGURE 13 TO FIGURE 20: DO VS. TIME FOR SOD STATIONS SC1 TO SC8.....

= h A A A

DRSCW -1-

November 20, 2006



Final SOD Data Report

1.0 Objective

The purpose of this field survey was to collect data providing independent estimates of the
sediment oxygen demand (SOD) in the East Branch DuPage River and Salt Creek that are being
modeled for dissolved oxygen as part of the Stream Dissolved Oxygen Improvement Feasibility
Study for Salt Creek and East Branch of the DuPage River. The field surveys were performed
concurrently with the continuous DO monitoring coordinated by the Conservation Foundation.
Selected steady-state DO monitoring data will be compared to the models as a validation check
of QUAL2K simulations in Task 2 of the Feasibility Study. As water temperature affects SOD, it
is advantageous to conduct the SOD survey during high temperatures that are appropriate for the
modeling evaluations of alternatives, i.e., conditions assumed in the TMDL studies of these
rivers (approximately 76 °F or 24.4 °C for Salt Creek)'.

2.0 Method

The in-situ method, which by name means the measurements are made in the native location
rather than in a laboratory, was employed (Murphy and Hicks 1986, refer to Attachment 1 of this
report). SOD measurement chambers designed by EPA Region 4 were used in conjunction with
circulating water pumps and DO probes as described in Murphy and Hicks 1986. See Figure 1
for a diagram of In-Situ SOD Measurement Chamber. Two SOD chambers were placed in
contact with the bottom sediments to measure the total DO depletion rate. A “blank” chamber
that is enclosed at the bottom was used to measure the DO depletion attributable to the water
processes, which are the biochemical oxygen demand (BOD) exertion and biotic respiration. In
general, the chambers, which are opaque, were not placed within the photic zone where
photosynthesis occurred. Light and dark BOD bottles were also deployed as a backup to the
“blank” chamber and to measure photosynthetic effects, if any. The SOD rate is then calculated
using the following equation:

SOD= (V/A) * (b;-by) / 1000

where SOD = sediment oxygen demand rate (g/mzlday)
b, = rate of change of DO concentration in the SOD chamber (mg/L/d)
b, = rate of change of DO concentration in the “blank” chamber (mg/L/d)
V = volume of chamber (L)
A = area of chamber (mz)

The three chambers were transported by boat (see Figure 2) to the designated SOD station for
deployment by the sampling crew. Water depth recorded at the stations varied between 1.4 ft and
2.7 ft. While the chamber was being lowered to the bottom, water and trapped air was vented
from the open ports on the top of the chambers. Ambient bottom water was ultimately enclosed
in the chambers for the SOD measurements. The enclosed chambers were left for a minimum of
15 minutes while any resuspended sediment settled to the bottom before the DO measurements

! Temperature of TMDL alternative conditions for East Branch DuPage River was not given in the TMDL Report. It
will be assumed the same as that of Salt Creek.
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began. DO and temperature in each of the three chambers were measured every ten minutes for
duration of at least 1.5 hours. The DO meter/probes used with the SOD chambers were YSI
models 550 and 550A.

2.1 Quality Control

DO meters/probes were calibrated using the normal air calibration procedure. DO readings on
the three DO meters/probes at each sampling station were checked by the field crew for
agreement within 0.5 mg/L. In addition, the initial and final DO in the light and dark bottles
were measured by Winkler titration and the DO probe used in the first chamber (referred to as
Probe 1) for another check on the accuracy of the probe measurements.

3.0 Sampling Stations

The bottom substrate composed of fine grained sediments (clay, silt and sand) are conducive to
measuring SOD; coarse materials (gravel, cobbles and boulders) are not because it is difficult to
seal the bottom of the chamber. High SOD rate is associated generally with a high organic
content of the sediment. Slow moving reaches of the river are areas where fine-grained, organic
sediments are likely to be found. The impoundments and pools formed by dams and other
obstructions (e.g., debris) were identified by the reconnaissance survey (Task 1) and the
helicopter fly-over DVD. Eight sampling stations were selected on each of the two waterways
for in-situ SOD measurement. When the field crews arrived at each station, the river bottom was
viewed or probed to estimate the percent bottom coverage of fine-grained sediment. The width
and depth of the river were also measured and recorded. The fine-grained sediment area was
identified as a suitable location for deployment of SOD measurement chambers. Sampling
locations on East Branch DuPage River and Salt Creek are presented in Figures 3 and 4,
respectively. Also, refer to Table 1 for descriptions of sampling locations and river miles.

4.0 Field Measurements

As stated previously, elevated water temperature was preferred for these measurements to reduce
the modeling uncertainty associated with applying a temperature adjustment coefficient based on
the literature. In order to capture high water temperature, SOD measurements were conducted
during the summer months. Field measurements were performed on eight days, when there was
no precipitation on that day, and the preceding day, starting on July 31, 2006 and ending on
September 1, 2006. On each day of the field survey, SOD was measured at two stations. Water
temperature from all 16 surveys ranged from 21.5 °C to 34.4 °C with an average of 25.9 °C.
Tables 2 through 17 present raw data taken by the field crew during the survey.
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5.0 Data Analysis

All data recorded in the field were key-entered into Excel for analysis and graphical presentation
(The field data sheets are included as Attachment 2 to this report). DO in each of the two
replicate chambers and one blank chamber were plotted against time and the data were analyzed
by regression analysis to determine the “best-fit” linear equation. The measured data and the
slopes are presented graphically for each set of measurements in Figures 5 through 20. Table 18
presents a summary of the calculated SOD of all 16 survey stations.

In general the time series of DO data follow linear trends and the regression analyses resulted in
highly correlated sets of data with r-squared2 values greater than 0.97. One exception is at
Station EB8 (Figure 12), which shows an abrupt decrease in the DO of all three chambers
between 10:45 AM and 11:10 AM. The light and dark bottle data do not show a change in DO
similar to the drop from 6.0 to 3.0 mg/L found in the blank chamber. The exact cause of the
disturbances in the chambers has not been determined; however, a malfunction of the power
supply to the DO meters or fouling of the meter membranes is a possible explanation.
Nevertheless, the data collected prior to 10:45 only at this station were used in the analyses of the
DO uptake rates.

The measurements of DO in the light and dark bottles by the Winkler titration generally yielded
lower DO than the probe measurements. Laboratory analysis of the reagent used in the field,
following the field survey, found a difference in the normality that would effectively increase the
Winkler DO by 20%. This explains part, but not all, of the differences. Water sampling and
analyses of potential analytical interferences (nitrate, iron and total organic carbon) was
performed but was not able to pinpoint the exact cause of the discrepancy. Because the light and
dark bottle measurements are a backup to the blank chamber measurements and the blank
chamber data were sufficient, there was no reason to rely on the Winkler DO data. Hence, the
issue of the Winkler DO results was averted.

Differences between the two SOD measurements at a given station varied. Large differences may
indicate that the sediment composition varies spatially at that station, whereas small differences
indicate a relatively uniform sediment composition. An average of the two SOD measurements is
reported in Table 18.

The conventional way of reporting SOD data is at a base water temperature of 20 °C. The
Arhenius temperature adjustment equation was used to convert SOD rates from the ambient
temperature to 20 °C.

SOD(t) = SOD(20) * @ (729
=>SOD (20) = SOD (t) / ® 29

where SOD(t) = SOD at temperature T
SOD(20) = SOD at 20 °C

O = temperature correction coefficient

% r is defined statistically as the correlation coefficient; r-squared is simply I
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A typical ® value for SOD is 1.08, which means there is an 8% change in SOD for a 1 °C change
in temperature. Similarly, a 10 °C lower temperature (than 20 °C) yields an SOD rate that is 46%
that of the base (20 °C) rate. Temperature adjusted to 20 °C for all stations are also found in
Table 18.

6.0 Conclusions

The SOD measured at ambient temperature in the East Branch (EB) ranged from a minimum of
0.67 g/m /day to a max1mum of 9.53 g/m*/day and similarly in Salt Creek (SC) ranged from a
minimum of 0.09 g/m /day to a maximum of 5.74 g/m2/day The higher SOD in EB is in part
attributable to the higher ambient temperature that occurred in EB as compared to SC. Station-
averaged temperature-adjusted SOD in EB was in the range of 1.13 to 3.61 g/m /day, as
compared to the range of 0.47 to 3.59 g/m /day in SC. This suggests that the SOD in EB is
slightly greater than the SOD in SC. The 20 °C SOD rates used in the preliminary QUAL2K
modeling of EB and SC were in the range from 1.0 to 2.5 g/m /day.

The results of the SOD survey will be used to evaluate the SOD parameters in the QUAL2K
model of East Branch DuPage River and Salt Creek. The modeled parameters will be adjusted
based on the results of this field study.
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Table 1: SOD Survey Locations

Station ID Reach River Miles Location
EB1 East Branch DuPage River 19.9 Upstream of St. Charies Road
EB2 East Branch DuPage River 19.1 Churchill Woods Dam
EB3 East Branch DuPage River 18.9 Churchill Woods on East Branch @ Crescent Blvd
EB4 East Branch DuPage River 16.9 East Branch just north of Rt 38 (Roosevelt Rd)
EBS East Branch DuPage River 16.3 RM 16.5 at outflow of detention pond (Downstream of IL Rie 38)
EB6 East Branch DuPage River 14.8 300 ft upstream (north) of Butterfield on East Branch (east side of stream)
EB7 East Branch DuPage River 14.7 50 ft south of Butterfield Rd on East Branch
EB8 East Branch DuPage River 8.8 East Branch at Hobson Rd
SC1 Salt Creek 21.0 Downstream of Addison S WWTP at Fullerton
SC2 Salt Creek 19.5 North Ave. at Salt Creek - immediately south of bridge in center of stream bed
SC3 Salt Creek 16.2 Salt Creek at Butterfield Rd. between two bridges along east bank.
SC4 Salt Creek 13.9 Upstream of Rt 22, Cermak
SC5 Sait Creek 125 Downstream of 31 St. above Old Oak Brook Dam
SC6 Salt Creek 11.1 Bridge at Fullersburg Woods (at monitoring site)
SC7 Salt Creek 10.8 Upstream of Graue Mill Dam
SC8 Salt Creek 7.9 Downstream of Wolf Road




Date:
Location:
River:
Sediment:

7/31/2006

Photosynthesis reference and QC:

Table 2: SOD Measurement Station ID - EB1

Upstream of St. Charles Road
Width 30 - 40 ft, Depth 18 inches, 50% Sediment, in shade, rocky bottom
3 inches deep, grainy, small rock particles, fine silt, dark

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 10:20 AM - 5.41 26.0 239 4.78
Light bottle 10:10 AM - 5.43 - 225 4.50
Dark bottle 10:10 AM 12:04 5.54 28.5 242 4.84
Measurements:
Probe 1 Probe 2 Blank
Time DO(mgl) | Temp.(C) DO(mgl) | Temp.(°C) DO (mg/) | Temp.(C)
10:05 AM 4.73 253 4.02 25.6 531 25.3
10:11 AM 4.56 254 3.92 25.7 5.21 25.4
10:26 AM 4.39 25.5 3.82 259 5.21 255
10:36 AM 4.23 25.6 3.80 26.1 5.23 25.7
10:46 AM 4.05 25.8 3.72 26.2 5.25 25.9
10:56 AM 3.90 26.0 3.70 26.3 5.27 26.1
11:06 AM 3.75 26.1 3.65 26.6 5.29 26.2
11:18 AM 3.56 26.4 3.51 26.8 5.31 26.5
11:28 AM 3.41 26.6 3.39 27.0 5.32 26.7
11:38 AM 3.29 26.7 3.38 27.2 5.33 26.5
11:48 AM 3.13 26.9 3.29 27.3 5.35 27.0
11:58 AM 3.02 271 3.28 27.5 5.35 27.2




Date:
Location:
River:
Sediment:

7/31/2006

Churchill Woods Dam
Very wide river above dam, 2.5 ft deep, shady area, 100% sediment.
1.5 ft deep, fine, silty sediment, dark.

Photosynthesis reference and QC:

Table 3: SOD Measurement Station ID - EB2

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 2:45 PM - 1213 32.6 571 ~ 11.42
Light bottle 2:45 PM - 11.59 - 628 12.56
Dark bottle 2:45 PM 4:25 PM 11.84 - 526 10.52
Measurements:
Time Probe 1 Probe 2 Blank
DO(mg/l) [  Temp.(°C) DO(mgt) | Temp. (°C) DO(mgl) | Temp.(°C)
2:50 PM 11.13 32.5 10.63 324 1171 33.2
3:00 PM 10.25 32.5 9.27 324 12.28 33.1
3:10 PM 9.85 324 8.92 32.4 12.18 33.0
3:20 PM 9.70 324 8.77 32.5 12.05 33.0
3:30 PM 9.36 324 8.49 32.6 11.92 33.1
3:40 PM 9.27 325 7.92 32.6 11.84 33.1
3:50 PM 8.95 32.5 7.61 32.8 11.71 33.1
4:00 PM 8.73 32.6 7.13 32.8 11.62 33.1
4:10 PM 8.67 32.6 7.04 32.8 11.60 33.1
4:20 PM 8.05 32.7 6.71 32.9 11.49 33.2
Note: 1) Probe 1: DO probe fell out during course of readings.

2) Probe 2: Air bubbles in tank

3) DO measurement at 2:50 PM for blank was considered to be an outlier and omitted in data regression.




Date:
Location:
River:
Sediment:

9/1/2006

Photosynthesis reference and QC:

Table 4: SOD Measurement Station ID - EB3

Churchill Woods - East Branch @ Crescent Blvd
width = wide, depth = 1.7'
depth = 1.1', description = thick, light fluffy on top of denser sediment

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 3:06 PM - ~ 9.30 25.2 373 7.40
Light bottle 3:12 PM 4:56 PM 9.16 245 322 6.40
Dark bottle 3:12 PM 4:59 PM 7.85 24.8 393 7.80
Measurements:
Time Probe 1 Probe 2 Blank
DO (mg) [  Temp.(°C) DO (mg/L) |  Temp. (°C) DO(mgL) | Temp.(°C)
3:18 PM ~ 7.62 24.2 ~ 737 25.3 ~ 850 24.4
3:28 PM 7.44 24.3 7.12 25.4 8.54 245
3:38 PM 7.26 24.4 6.83 25.5 8.47 24.5
3:48 PM 7.03 24.4 6.51 25.5 8.40 24.6
3:58 PM 6.91 24.4 6.35 25.4 8.33 24.5
4:08 PM 6.75 24.4 6.11 25.4 8.24 245
4:18 PM 6.62 24.4 5.90 25.3 8.17 24.5
4:28 PM 6.46 24.3 5.68 25.4 8.09 24.4
4:38 PM 6.35 24.3 5.44 25.3 8.01 24.4
4:48 PM 6.25 24.3 5.38 25.4 7.96 24.4




Table 5: SOD Measurement Station ID - EB4

Date: 8/1/2006
Location:  East Branch just north of Rt 38 (Roosevelt Rd)
River: 30 to 40 ft wide, reasonably steep slope to 2 ft deep, 90% sediment cross-sectional coverage.
Sediment: 12" sediment in center, 1" towards banks; very light; fine silt.
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 9:23 AM - 5.77 29.8 158 3.16
Light botile 9:33 AM 11:02 6.82 31.8 228 4.56
Dark bottle 9:33 AM 11:02 5.73 31.5 240 4.80
Measurements:
Time Probe 1 Probe 2 Blank
DO(mg/L) | Temp. (°C) DO(mgL) | Temp. (°C) DO(mgL) | Temp.(°C)
9:30 AM 355 28.8 446 29.2 ~ 576 28.8
9:40 AM 3.34 29.1 4.16 29.5 5.16 29.1
9:50 AM 3.26 29.3 4.05 29.6 5.13 29.2
10:00 AM 3.15 29.5 3.84 29.8 5.12 29.4
10:10 AM 3.05 29.7 3.7 30.0 5.07 29.6
10:20 AM 2.93 29.9 3.54 30.2 5.07 29.8
10:30 AM 2.83 30.1 3.41 30.4 5.05 30.0
10:40 AM 2.70 30.4 3.21 30.7 5.03 30.3
10:50 AM 2.59 30.6 3.06 30.9 5.08 30.6
11:00 AM 2.51 30.8 2.92 31.1 5.01 30.8

Note: DO measurement at 9:30 AM for blank probe was considered to be erroneous and omitted in data regression.




Table 6: SOD Measurement Station ID - EB5

Date: 8/1/2006
Location:  RM 16.5 at outflow of detention pond (Downstream of IL Rte 38)
River: Depth 1.7 ft in detention pond next to outflow, 100% coverage.
Sediment: Depth 1.1 ft, very fine silty clay - very soft, chambers settled quite deeply.
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial - - 9.21 34.5 397 7.94
Light bottle 2:05 PM 4:00 PM 9.19 33.9 267 5.34
Dark bottle 2:05 PM 4:00 PM 8.89 33.4 229 4.58
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgL) | Temp. (°C) DO(mgt) | Temp. (°C) DO (mgL) [  Temp.(°C)
2:10 PM ~ 6.27 32.9 ~ 6.74 33.1 8.05 33.3
2:20 PM 5.56 33.1 5.87 33.1 7.89 33.4
2:30 PM 5.20 33.2 5.48 33.2 7.84 33.5
2:40 PM 4.75 33.3 5.05 33.3 7.78 33.7
2:50 PM 4.45 334 4.67 33.4 7.74 33.8
3:00 PM 4.18 33.5 4.44 33.5 7.59 33.9
3:10 PM 3.86 33.7 4.02 33.7 7.51 34.0
3:20 PM 3.67 33.9 3.70 33.8 7.44 34.2
3:30 PM 3.39 34.0 3.29 34.0 7.35 34.3
3:40 PM 3.17 34.0 3.24 34.0 7.29 34.4
3:50 PM 2.97 34.1 3.00 34.2 7.24 34.4




Date:
Location:
River:
Sediment:

8/2/2006

Photosynthesis reference and QC:

Table 7: SOD Measurement Station ID - EB6

300 ft upstream (north) of Butterfield on East Branch (east side of stream).
30 ft wide; 1.4 ft deep; 20% gravel, 30% sediment, coarse gravel, heavily undercut banks; east bank shaded (side in shade).
Fine silt (not clay), 2" deep.

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 9:20 AM - 5.53 26.1 212 4.24
Light bottle 9:25 AM 10:55 5.31 26.2 198 3.96
Dark bottle 9:25 AM 10:55 5.26 26.2 206 412
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgL) [  Temp.(°C) DO(mgL) | Temp.(°C) DO (mg/L) | Temp. (°C)
9:25 AM ~ 430 257 4.11 26.6 499 25.7
9:35 AM 4.16 257 4.04 26.6 4.92 25.7
9:45 AM 4.02 25.8 3.96 26.7 4.91 25.7
9:55 AM 3.93 25.8 3.91 26.6 4.91 25.8
10:05 AM 3.78 25.8 3.90 26.7 4.91 25.8
10:15 AM 3.75 25.8 3.89 26.7 491 25.8
10:25 AM 3.65 25.8 3.86 26.8 4.90 25.8
10:35 AM 3.59 25.9 3.82 26.8 4.89 25.9
10:45 AM 3.50 25.9 3.84 26.8 4.89 25.9
10:55 AM 3.45 259 3.86 26.8 4.88 259




Table 8: SOD Measurement Station ID - EB7

Date: 8/2/2006
Location: 50 ft south of Butterfield Rd, East Branch.
River: 40" wide, 1.4' deep, 2" of sediment, area dense with aquatic plants.
Sediment: 2" deep, covers 100% of bottom, 50% gravel/sediment mix.
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 12:05 PM - 7.32 28.1 298 5.96
| Light bottle 12:05 PM 1:45 PM 7.76 28.0 216 4.32
Dark bottle 12:05 PM 1:45 PM 7.15 28.0 146 2.92
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgl) [ Temp.(°C) DO(mgl) | Temp.(°C) DO(mgl) | Temp.(°C)
12:04 PM 5.24 26.6 4.48 30.4 ~ 6.84 26.5
12:14 PM 4.83 26.6 4.64 274 6.83 26.5
12:24 PM 453 26.7 4.47 27.3 6.82 26.6
12:34 PM 441 26.8 4.30 274 6.81 26.7
12:44 PM 4.23 26.8 417 27.5 6.79 26.8
12:54 PM 4.02 26.9 3.91 27.4 6.79 26.8
1:04 PM 3.62 27.0 3.64 27.6 6.75 27.0
1:14 PM 3.43 271 3.51 27.7 6.74 27.0
1:24 PM 3.26 27.2 3.29 27.8 6.72 271
1:34 PM 3.14 28.0 3.13 28.0 6.71 27.2
1:44 PM 2.98 27.4 2.92 28.1 6.69 27.4




Table 9: SOD Measurement Station ID - EB8

Date: 8/8/2006
Location:  East Branch at Hobson Rd.
River: Width 35 ft, gravel bed (subsurface sediment), 2 ft of water.
Sediment: Fine black silty clay, 1.2 ft of sediment.
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 9:40 AM - 6.96 22.9 - 6.50
Light bottle 9:45 AM 11:36 7.35 23.8 - 6.45
Dark bottle 9:45 AM - 6.87 23.4 - 6.20
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgl) | Temp.(°C) DO (mglL) |  Temp.(°C) DO (mgl) | Temp.(°C)
9:42 AM 582 22.9 5.10 24.0 ~ 6.04 22.9
9:52 AM 575 23.0 5.00 24.0 6.14 23.0
10:02 AM 5.68 23.1 4.76 24.2 6.10 23.1
10:12 AM 5.51 23.2 467 24.2 6.08 23.1
10:22 AM 5.41 23.3 4.45 24.3 6.04 23.2
10:32 AM 5.40 23.4 4.26 24.4 6.01 23.3
10:42 AM 5.36 23.4 4.09 24.4 5.98 23.4
10:52 AM 4.40 235 2.32 24.5 5.14 23.4
11:02 AM 3.19 23.5 1.61 24.5 4.09 23.4
11:12 AM 2.94 23.6 1.71 24.5 3.38 23.5
11:22 AM 2.94 23.6 1.50 24.6 3.07 235
11:32 AM 2.85 23.7 1.65 24.6 3.02 23.6
Note: 1) 10:02 AM is Time 0 for Probe 1.

2) DO measurements from 10:52 AM to 11:32 AM were not used in data regression.




Date:
Location:
River:
Sediment:

8/21/2006

Photosynthesis reference and QC:

Table 10: SOD Measurement Station ID - SC1

Downstream of Addison S WWTP at Fullerton
Width 30 ft, depth 1.4 ft, 30% sediment on cross-section.
Depth 1.4 ft, silty sand, slightly clay, dark brown grey.

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 1 - 8.65 24.6 - 9.80
Light bottle 1:28 PM 3:10 8.71 24.5 - 4
Dark bottle 1:28 PM 3:10 8.48 24.3 - 6.00
Measurements:
Time Probe 1* Probe 2 Blank
DO(mgl) | Temp. (°C) DO(mgl) | Temp.(°C) DO(mg) | Temp.(°C)
1:45 PM 414 23.6 7.08 245 8.04 23.7
1:55 PM 3.90 23.7 7.03 24.6 7.99 23.8
2:.05 PM 3.75 23.8 6.94 24.7 7.94 23.9
2:15PM 3.66 23.9 6.86 24.8 7.91 24.0
2:25 PM 3.58 24.0 6.79 25.0 7.87 241
2:35 PM 3.63 241 6.74 25.1 7.82 24.2
2:45 PM 3.7 241 6.62 25.1 7.79 24.2
2:55 PM 3.60 24.2 6.60 25.3 7.76 24.3
3:05 PM 3.50 243 6.53 25.3 7.72 24.4
3:15 PM 3.36 244 6.48 254 7.67 24.4
Note: *Possible pump failure on #1




Date:
Location:
River:
Sediment:

8/21/2006

Photosynthesis reference and QC:

Table 11: SOD Measurement Station ID - SC2

North Ave. at Salt Creek - immediately south of bridge in center of stream bed.
Width 30 ft, depth 2 ft, 60% sediment on cross-section.
Depth: 0.4 ft; sandy gravel.

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 8:58 AM - ~ 6.99 21.6 BE 7.20
Light bottle 9:05 AM 11:00 7.63 23.2 - 8.20
Dark bottle 9:05 AM 11:00 7.00 23.1 - 7.40
Measurements:
Time Probe 1 Probe 2 Blank
DO(mg/L) | Temp. (°C) DO (mgL) | Temp. (°C) DO (mg/L) | Temp. (°C)
9:05 AM 6.05 21.6 ~ 266 22.7 ~ 6.23 215
9:15 AM 6.18 21.6 243 22.7 6.48 21.6
9:25 AM 6.12 21.6 2.22 22.7 6.49 21.6
9:35 AM 6.08 21.7 2.07 22.7 6.45 21.6
9:45 AM 6.04 21.8 1.92 22.7 6.43 21.7
9:55 AM 5.98 21.8 1.93 22.8 6.40 21.7
10:05 AM 5.90 21.9 2.04 22.8 6.39 21.8
10:15 AM 5.87 22.0 2.10 22.8 6.38 21.9
10:25 AM 5.83 22.0 2.10 23.0 6.34 21.9
10:35 AM 5.80 221 2.05 23.1 6.35 22.0
10:45 AM 575 22.2 2.07 23.2 6.31 22.1

Note: DO measurements at 9:05 AM for all probes were considered erroneous and omitted in data regression.



Date:
Location:
River:
Sediment:

8/17/2006

Photosynthesis reference and QC:

Table 12: SOD Measurement Station ID - SC3

Salt Creek at Butterfield Rd. between two bridges along east bank.
65 ft wide, 1.9 ft deep at probe, 50% sediment, 50% leaves, shells, weeds, organic material, small stones/rocks/pebbles.
1.1 ft deep, fine black slightly clay-like upon squeezing dark brown.

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 12:17 PM - ~ 8.39 24.3 - 6.40
Light bottle 12:21 PM 2:05 PM 8.10 25.4 - 7.00
Dark bottle 12:21 PM 2:07 PM 8.10 25.1 - 6.90
Measurements:
Time Probe 1 Probe 2 Blank
DO(mg/L) | Temp. (°C) DO(mgL) | Temp. (°C) DO(mgt) | Temp.(°C)
12:27 PM 7.15 24.1 6.24 245 7.95 24.0
12:37 PM 7.19 24.0 6.15 24.7 8.09 24.1
12:47 PM 7.02 24.1 6.08 24.8 8.09 24.1
12:57 PM 6.85 24.2 6.00 24.9 8.04 24.2
1:07 PM 6.71 24.3 5.88 25.0 8.02 24.3
1:17 PM 6.54 24.4 5.76 25.1 8.00 24.4
1:27 PM 6.39 24.5 5.75 25.3 7.96 245
1:37 PM 6.20 24.6 5.58 25.4 7.92 24.6
1:47 PM 6.06 24.7 5.53 25.5 7.90 24.6
1:57 PM 5.91 24.8 5.44 255 7.85 24.7

Note: DO measurements at 12:27 PM for all probes were considered erroneous and omitted in data regression.




Date:
Location:
River:
Sediment:

8/17/2006

Photosynthesis reference and QC:

Table 13: SOD Measurement Station ID - SC4

Upstream of Rt 22, Cermak
35 ft wide, 1.4 ft deep, 100% sediment on cross-section.
Sediment depth=1.8 ft; organic matter present in fine black silt; non-clay (leaf litter).

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 8:45 AM - 5.96 22.1 - 5.00
Light bottle 8:55 AM 10:45 6.05 23.4 - 4.70
Dark bottle 8:55 AM 10:46 6.26 23.2 - 4.40
Measurements:
Time Probe 1 Probe 2 Blank
DO (mgt) | Temp.(°C) DO(mgl) | Temp. (°C) DO(mgl) [ Temp. (°C)
8:55 AM ~ 4.36 223 ~ 430 235 5.38 22.2
9:05 AM 5.17 22.3 4.55 235 5.59 222
9:15 AM 5.10 22.4 4.43 23.6 5.57 22.3
9:25 AM 5.08 225 4.32 23.6 5.57 22.3
9:35 AM 5.04 225 4.23 23.7 5.57 22.3
9:45 AM 5.00 226 418 23.7 5.54 22.4
9:55 AM 498 22.7 413 23.8 5.53 225
10:05 AM 495 22.8 4.09 23.9 5.52 22.6
10:15 AM 4.90 228 3.96 24.0 5.49 22.6
10:25 AM 4.89 22.9 3.93 24.0 5.48 227
10:35 AM 4.85 23.0 3.85 241 5.45 22.7

Note: DO measurements at 8:55 AM for all probes were considered erroneous and omitted in data regression.



Table 14: SOD Measurement Station ID - SC5

Date: 8/16/2006
Location:  Downstream of 31 St. above Old Oak Brook Dam
River: 100 ft wide, 2 ft deep; 30% soft silty non-clay, 70% clay pan type
Sediment: Fine dark silt; non-clay, sediment depth=3ft.
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 2:04 PM - — 6.47 249 - 5.50
Light botile 2:06 PM 3:25 PM 6.00 25.2 - 5.00
Dark bottle 2:06 PM 3:25 PM 6.24 24.5 - 4.90
Measurements:
Time Probe 1 Probe 2 Blank
DO (mgl) |  Temp.(°C) DO (mgl) | Temp.(°C) DO(mg/L) | Temp.(°C)
2:15 PM 5.12 24.3 "~ 428 247 6.28 24.3
2:25 PM 5.16 24.1 4.24 247 6.19 24.2
2:35 PM 5.02 23.9 4.13 24.6 6.16 241
2:45 PM 4.88 23.9 3.96 24.6 6.13 24.1
2:565 PM 4.82 23.8 3.86 24.6 6.09 241
3:05 PM 4.72 23.8 3.85 24.6 6.07 241
3:15PM 4.59 23.8 3.70 24.6 6.02 241
3:25 PM 4.54 23.8 3.65 24.6 5.99 24 1
3:35 PM 4.49 23.8 3.54 24.5 5.97 24.0
3:45 PM 4.40 23.9 3.50 24.7 5.95 24.0




Date:
Location:
River:
Sediment:

8/16/2006

Photosynthesis reference and QC:

Table 15: SOD Measurement Station ID - SC6

Bridge at Fullersburg Woods (at monitoring site)
80 ft wide and 1.6 ft deep at probe, 5 ft deep at center, 10% sediment on cross-section.
0.2 ft deep sediment at probe; light, fluffy over rock.

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 9:10 AM s 6.19 24.0 . 5.00
Light bottle 9:15 AM 11:04 6.09 24.7 - 5.40
Dark bottle 9:15 AM 11:06 6.13 24.4 g 5.20
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgL) | Temp. (°C) DO(mgL) | Temp. (°C) DO (mgh) | Temp.(°C)
9:10 AM 5.34 22.9 5.08 24.0 5.58 22.8
9:20 AM 5.37 23.1 4.98 241 5.91 22.9
9:30 AM 5.24 23.2 5.28 243 5.89 23.1
9:40 AM 5.14 23.3 4.91 24.3 5.88 23.2
9:50 AM 5.01 23.4 4.81 24.4 5.87 23.3
10:00 AM 4.84 23.5 4.71 24.5 5.86 23.4
10:10 AM 4.72 23.7 4.62 24.7 5.85 23.6
10:20 AM 4.61 23.8 4.49 24.8 5.83 23.7
10:30 AM 4.50 24.0 4.39 24.9 5.82 23.9
10:40 AM 4.39 24.1 4.30 25.0 5.80 24.1
10:50 AM 4.28 24.2 4.20 25.2 5.79 24.2
11:00 AM c - 4.08 25.3 . %

Note: DO measurements at 9:10 AM for blank and Probe 1 were considered to be an outlier and omitted in data regression.




Table 16: SOD Measurement Station ID - SC7

Date: 8/8/2006
Location:  Upstream of Graue Mill Dam
River: Impondment behind dam, approx 100 ft at widest, 1.6 ft depth at #1, 2.6 ft depth at #2
Sediment: 0.8 ft of sediment at #1 (stiffer clay-like sediment), 1.9 ft of sediment at #2 (light fluffy layer on top).
Photosynthesis reference and QC:
Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 3:14 PM - 7.42 26.0 - 4.95
Light bottle 4:55 PM 5:00 PM 7.58 24.6 - 4.72
Dark bottle 4:55 PM 5:00 PM 6.02 25.3 3.64
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgi) |  Temp. (°C) DO(mgL) | Temp. (°C) DO(mgh) [ Temp.(°C)
3:19 PM ~ 4.02 26.0 ~ 375 26.8 ~ 573 26.0
3:29 PM 3.98 26.0 4.04 26.9 6.74 26.0
3:39 PM 3.94 26.0 4.02 26.9 6.70 26.0
3:49 PM 3.81 26.0 3.84 26.9 6.80 26.0
3:59 PM 3.67 26.0 3.67 27.0 6.74 26.0
4:09 PM 3.56 26.1 3.55 27.0 6.70 26.1
4:19 PM 3.44 26.1 3.41 27.0 6.65 26.1
4:29 PM 3.41 26.1 3.31 27.0 6.62 26.1
4:39 PM 3.32 26.1 3.12 27.0 6.57 26.1
4:49 PM 3.20 26.1 2.97 27.0 6.53 26.1

Note: DO measurements at 3:19 PM for all probes were considered to be an outlier and omitted in data regression.



Date:
Location:
River:
Sediment:

9/1/2006

Photosynthesis reference and QC:

Table 17: SOD Measurement Station ID - SC8

Downstream of Wolf Road
45' wide, 2.7' water depth
0.7' sediment depth, description = coarse grained silt - no clay

Time Probe Reading Winkler Titration
Start End DO (mg/L) Temp. (°C) Titrator Reading DO (mg/L)
Initial 10:40 AM - 7.58 21.4 - 6.90
Light bottle 10:50 AM 12:30 PM 7.20 22.2 - 6.90
Dark bottle 10:50 AM 12:32 PM 7.28 22.0 - 6.60
Measurements:
Time Probe 1 Probe 2 Blank
DO (mg/L) |  Temp. (°C) DO (mg/k) |  Temp. (°C) DO(mg) [ Temp.(°C)
10:50 AM 6.40 21.8 6.66 218 ~ 6.60 23.0
11:00 AM 6.35 21.8 6.43 21.8 6.64 23.0
11:10 AM 6.21 21.8 6.25 21.8 6.63 23.0
11:20 AM 6.09 21.9 6.04 21.8 6.60 23.0
11:30 AM 5.97 219 5.84 21.9 6.57 23.1
11:40 AM 5.88 21.9 5.68 21.9 6.53 23.1
11:50 AM 5.81 22.0 5.48 21.9 6.54 23.2
12:00 PM 5.74 22.0 5.32 22.0 6.50 23.2
12:10 PM 5.65 22.1 5.15 22.0 6.49 23.3
12:20 PM 5.59 22.1 4.98 221 6.46 23.3




Table 18: Summary of In-Situ Sediment Oxygen Demand (SOD)

In-Situ SOD Measurement Chamber Dimensions: Volume (L) = 64.86; Area (m?) = 0.27

Slope (ma/L/d) SOD (g/lz/d Average Temperature (°cy | soD (g/m°/d) - Temperature Corrected to 20 °C
Station ID | Probe 1 | Probe2 | Blank Probe 1 | Probe2 | Average Probe 1 Probe 2 Probe 1 Probe 2 Average
EB1 -21.74 -9.46 1.55 5.59 2.64 412 26.1 26.5 3.49 1.60 2.55
EB2 -35.26 -48.10 -14.33 5.03 8.11 6.57 325 32.6 1.92 3.07 2.49
EB3 -22.12 -32.72 -9.82 2.95 5.50 4.23 24.3 25.4 212 3.63 2.87
EB4 -16.14 -23.76 -2.64 3.24 5.07 4.16 29.9 30.2 1.51 2.31 1.91
EB5 -4482| -51.24] -11.56 7.99 9.53 8.76 33.6 33.6 2.82 3.35 3.08
EB6 -13.34 -3.94 -1.16 2.93 0.67 1.80 25.8 26.7 1.87 0.40 1.13
EB7 -31.99 -25.51 -2.24 7.15 5.59 6.37 27.0 27.9r 417 3.05 3.61
EB8 -10.80 -24.79 -2.57 1.98 5.34 3.66 23.4 24.4 1.52 3.82 2.67
SC1 -9.05 -9.92 -5.70 0.80 1.01 0.91 24.0 25.0 0.59 0.69 0.64
SC2 -6.94 -3.17 -2.81 0.99 0.09 0.54 21.8 22.8 0.86 0.07 0.47
SC3 -23.09 -13.10 -4.39| 4.49 2.08 3.29 24.4 25.1 3.21 1.42 2.31
SC4 -4.83 -10.53 -2.14 0.65 2.02 1.33 22.7 23.8 0.53 1.51 1.02
SC5 -12.69 -13.19 -4.98 1.85 1.97 1.91 23.9 24.6 1.37 1.38 1.38
SC6 -17.70 -14.88 -1.87 3.80 3.13 3.46 23.6 24.8 2.88 2.16 2.52
SC7 -14.42 -19.92 -4.03 2.50 3.82 3.16 26.1 27.0 1.57 2.23 1.90
SC8 -13.50 -26.68 -2.78 2.58 5.74 4.16 21.9 21.9 2.22 4.96 3.59
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Deployment of SOD Measurement Chambers
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Figure 5: DO VS. Time
In-Situ SOD Survey - Station EB1
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Figure 6: DO VS. Time
In-Situ SOD Survey - Station EB2
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Figure 7: DO VS. Time
In-Situ SOD Survey - Station EB3
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Figure 8: DO VS. Time
In-Situ SOD Survey - Station EB4
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Figure 9: DO VS. Time
In-Situ SOD Survey - Station EB5
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Figure 10: DO VS. Time
In-Situ SOD Survey - Station EB6
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Figure 11: DO VS. Time
In-Situ SOD Survey - Station EB7
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Figure 12: DO VS. Time
In-Situ SOD Survey - Station EB8
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Figure 13: DO VS. Time
In-Situ SOD Survey - Station SC1
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Figure 14: DO VS. Time
In-Situ SOD Survey - Station SC2
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Figure 15: DO VS. Time
In-Situ SOD Survey - Station SC3
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Figure 16: DO VS. Time
In-Situ SOD Survey - Station SC4
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Figure 17: DO VS. Time
In-Situ SOD Survey - Station SC5
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Figure 18: DO VS. Time
In-Situ SOD Survey - Station SC6
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Figure 19: DO VS. Time
In-Situ SOD Survey - Station SC7
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Figure 20: DO VS. Time

In-Situ SOD Survey - Station SC8

8.0

7.0 -

6.0

DO (mg/L)
N o
o o

W
o
Il

2.0 1

1.0 -

y=-2.78x + 7.90

R%=0.89

y =-26.68x + 18.66
R?=1.00

Pe A =+ -,
y =-13.50x + 12.49
R%=0.99

.

¢ Probe 1 ® Probe 2 A Blank

0.0 T
10:40 AM 10:50 AM

11:00 AM 11:10 AM 11:20 AM 11:30 AM 11:40 AM
Time

11:50 AM 12:00 PM 12:10 PM 12:20 PM 12:30 PM



ATTACHMENT 1

Murphy and Hicks (1986)
In-Situ Method for Measuring Sediment Oxygen Demand



AUG-28-2805 @6:11

TUFTS UMIVERSITY

N\

“~

IN-S8ITU METHOD
¥YOR MEASDRING SEDIMENT OXYGEN DEMAND

Phillp J, Murphy and Delbert B. Hickse
U.5, Enviranmenta! Frataction Agency, Reglon 1LV

Abstroct.  Variatlons among methods cmployed to quantify
asdimont oxygen demand (SOD) have ersated uncerfainty re~
garding the veproducibllity and compatabliity ¢f vesulta, This
paper describas an in-situ methad of measuring SOD and dis~
cusges equipment design and operationi] conslderations, deploy-
ment techniquen, and data anzlynes,

SOD values obtalned from thia in=sltu method and from a
lahoratory procsdure are comparcd. The in=gitu method ylelds
velatively preciae vesults and appears to provide the best estimate
of SOD rates ance it involves less manipulation of sediments and
ather environmental factors when compared to the laboratory
approach.

Keyworda; Scdiment <xygen demand, SOD mathods. in-sliv
80D, labpratary 80D, benthic yeaplrometer.

INTRODUCTION

The effects of oxygen uptake by the benthic environment have
long been racognized in the dissolved axygen balance of rivers
and Inkes {1, 2, 3, 4l. The need for predictive mathematical
models for allocating waste loada to recolving watera has gen-
srated an increasing interest in the diract meapurement of 3CGD
rates In ordar to separate its effect from other deoxygenatlon
processes, To date, methods for measuring SOD rates fall Into
two dlstinctly different categorles: in-sity enclosures or lab~
oratory treatment of sedimonta removed from the naturs! setiing,
The In-sity method appsars to be the batter approach for mea-
suring SOD because it minimizes manipulation of cediments and
other smbient condiflona. For exumpla, coring of the substrate
rosults in both horizontal and vertical compsaction of sedlmenta.
Sinca the coring device genarally enclosea 2 amaller surface area
than an in-situ chamber, horizontal corpaction by the cukting
adge and wall of the coring device affects a much greator propor—
tion of the enclosed sediment surface aves than In a larger in-slty
chamber, This, in conjunction with vertical compastion, cah slter
the intarstitisl envirenment of the sediment core by reducing
gediment pove spacc and causing peasible expulsion of porn water
and gases, Compaction perturbations and core handling and
processing techniques ¢in translate into alteration of the
blalogieal community of the cora. Reproducing the physical and
chemieal water quallty conditions for the laboratory experiment
does not guarantes the reestablighment of metabolic processes that

617 627 3063
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were ompurring in the sediment core prior to its remaoval {ram the
ambient Jocation.

Another advantage of the in-situ method is that it allows the
investigator to asseas the quality of the data befare leaving the
aampling site, Should the data indicate some peculiay trend or a
large degree of varabllity, additional sampling can be cenducted
to aid in explaining the observationa or reduce sample variation,
The laboratory mothod doas not have this leval of flexibility
Sedlment \amplos must be veturned to the laboratory for testing
and several days may clapge before the data can be assessed.
Ths Iaboratory mathod, howsvar, shows promiss as 3 research
tool bacause it allovs. the gediment environmental canditlons to be
controllad for sxperimental purposes. i

Accepting the view that In-sltu measursment aof SOD rales
avolds experimental perturbations to the andiment assoclatad with
the laboratory method, then what ls needed in A standardized
{n-gitu mothod that meets the critexia of conslatency, repro®
ducibility, and efficicney as suggested by Bowman and Delfino
[5]. Without some consistent and reproducible method to follow,
detesinining real diffevences in data scis ls impoasible,

The purpese of this paper is to present a atandardized method
developad and employed by EPA, Region 1V, for tho n-situ
measurement of sediment oxygen demand, Tho psper dlscusses
the design and operational considerations for in-situ measurement
aquipment and reports EPA's chamber specifications and deploy-
ment protocol. Tha procislon of the EPA in-situ 80D mesurements
ta examined. SOD values obtained fram EPA'a In-situ mathod znd
from a lshoratory method used by the “lennesses Valley Autherity
aTe compared.

IN-SITU METHOD -- EQUIBMENT AND PROCEDURE

\ The term Mn-gltu mcthod" simply means the mcasurement is
made in the original locatlon as oppased to a laboratory traatment
of the sediments removed from the study site, In general terma,
an in-situ SOD measuyement Involvas isoliting a known volums of

water and avea of mediment under an opaque chamber placed on

a e ——

P

ihe bottom, The digsolved oxygen concentration in the chamber

water ia monitored until sufficlent time has elapsed ?o oatabliah a
measurable ¥ate of change in UO concentration. The SOD rate in
then calculated using Equation 13

HOD = 1.4¢ X (81-by) ()

where 90D is the sedimont exygen demand rate, in g/m’-dayy by

in the rate of change of DO concentration Inside the 80D cham= .

ber, in wg/lemin; b, {6 the rate of change of DO concentration
inslde the "blank! c:}umbﬁr, in mg/l*min (b, is, in. effect, the
water column respiration rate In the chamber)) V 18 the volume of
the chamber, in liters: A 1s the area of chamber, in square
meters; and 1,44 i the canstant converting mg/i'min to g/
m?sday, Vilues for by and b, may be dotermined graphically or
from a linear regresslan analysis, whexe by and B, ara the =lope2
of the curves obtained by plotting SOD chamber and blank
chambar DO concentrations versus !Imc.)

P.83
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Hquatlon 1 identifies the key factors in the SOD measurement:
(1) chamher volumo, (2) chamber surface area, (3) rate :l
change in ‘DO concentrations, and 4) tima, Thess factors are
important congiderations in deoldlng the size and shape of the
chambers.

Chamber Dasign and Equipment

8hape of In-Situ Chambel, The dealgn and shape of in-aitu
chambers have vavied to include cylinders [6, 7, and 8); modified
rectangles |[8]1 priams [3, 10]) and annular enclogures [11]. In
deslgning an SOD chamber, thers are practical and technlcal
objectives that must he met. Utllity of tﬁn chamber (or diverse
sediment types should be the practical objactive. Technical
objectives focua upon the ability to sustain near ambient con-
ditlonn within the chambor while conducting replicats measurs=
mants with goad precision and accuracy. From 3 practical atand-
point,  tho chambar should be easy te handle and deploy, eaally
purged of trapped air, remsin stable and soaled in high currents,
and be auitable for use ovar varlous typea of subatrates and over
2 broad range of SOD rates. Technical conslderations affecting
chamber utility that must be addvesssd are voluma to surface ares
yatlo, cleculation pattern, and over-hottom current valocity within
the chamber, Sluce the technical conalderations diyeetly affect
the quallty of the measurement and reaultmf data more than tha
practical conalderations, they are addressed mors exienslvely in
the follawing sectiona,

Volume to Surface Arco Retlo, Although the shape and size of
an 50D chamher are important, achleving the apprapriate volume
to surfage arca ratio (V/A in Equation 1) in conjunction with
these two [actors ia sn impartan! initial consideration in chamber
design, The volume to curface area ratie will dictate a wide
yaricty of operational conaiderations in the ia-situ SOD mea-
suraments including: (L) the amount of dissnlved oxygen avallabla
{ts the chsmber, (3) the range of SOD rates capable ol being
sampled ar, to some dcgree, the utility of the chambor over 3
varioty of substrates, (1) the rate of chengs detection capshility,
(4) the time raquired to conduct SOD experiments, and (5)
rasuspension effects.

In dstermining the sppropriato surfate arca to velume ratio, an
awareness of the expected rangs of 80D rates to be encountered
and a knowledge of the precigion and securacy of DO massuring
capshility 15 required, ith anticipation of tha yange of rates to
be measured, tha -chamber volums phould be large snough to
cneurs that pulficient disaolved oxygen {s available within the
chamber to eustain the fleld moagurement. If the valume ls too
amall, resuspension effects (an \njtially rapld deolina in DO that
ususlly stablllzos) or a high SO0D may deplete the dlesolved
mr.z’gm bafore a aufflcient number of obssrvations, or daba
points, huve been ohtained to calculate an SOD rate. Con-
verssly, if the voluma is too layge, velative to surfaca area,
changes in the DO concentration .af the enclosed watcr mMasa MAY

be too small ta measure with ceasonable analytical accuracy within

a reasonable time,
BO ¢hangse in the chawbor can be measured with cither chami=

P.84
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Fgure 1, Graphical form of the equetion,
30D = 1.44 V/A (h;-b,).

eal analyaes or slectronic oxygen robés, The DO probe ia
gencrally recommendsd becausc it allows the chamber DO to be
monitored continuously without extracting watar samples from the
chambar. Appropriately malotained and cslibrated DO probes and
maters cAn he used to monitor DO rates of changa as low a3 0,08
mg/l per 15 minute Interval with preclslon and scouracy. With
this range of DO detaction capabliities in mind, coupled with
knowledge of the range of SOD values gencyally reportsd in the
litarature and same assumed volume to surfice ratios, Equation 1
can be depictad In a graphical form (Flgurn 1),

Using Figure |, saveral operatlonal conslderations can be ex-
amined with respect to volums fo surlace area ratins, For a
given SOD rate {vertical-axis), minkmiaing the volume to surface
ares ratio of a chamber Incressea the rate of change in the DO
concentvation of tha enclosod water mass. The accuracy of the
DO detexminationa is enhanced becauss of the larger changes
encountered during short time periods. Maximising tha valyme to
surface area ratlo obviously hes the opposlte effect and can result
in rates of change too small to detect within a reagonable period
of time, The minimiration approach also cxpands the utility af
the chamber to be uwfed over a greater varlety of subsirate
conditions with regard to sediment oxygen demand. Also, leaa
time |8 spent on statlon. Reduclug the cxperimentzl time the
chamber is (n piace alio diminishes the Thottle effact.” In
organically enriched water, slime growths can rapidly develop on
the chamber wall. Raspiratlon effects of the slime on the DO
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regime of the enclosure could unknowingly be Included in the
calculated SOD.

One disadvantage of minimizing the volume to surface arca ratio
of the chamber is that the total DO resouvce of the anclosed
water mang I8 decreasad, This becomea an impartant considera-
tion in terms of reauspcmsion effects when the chamber ia de~
ployed, Exceaslve rasuspension Babove lovels sasociatsd with
normal mixing can cause a rapid, short-term decrcase In the DO
content of the chamber (Figure 2). Thla affect, coupled with 2
high SOD rate, could deplsto tha DO yosvurce heiors a repre”
gantative SOD rate can be maasured,

Similar asurface to volime ratios ean be mat with a verlsty of
chambor shapeés, 1o one need not be limited to a apecific con-
figuration. However, the dealgner/user must he aware that
certain conflgurations ire more thoreughly and uniformly mixed
then others. Additlonally, the chamber design should sllow ezsy
handling beth in a boat and underwatey by divers under adverse
gaa conditions, and deployment over a variety of scdiment typas.
A dipeunslon of the more desirabls featurea follawa.

Chamber Mixing. Tha purpose of clrculation within an SOD
chambey 18 to obtaip uniform DO concentrations throughout the

% \neqsmnalon effects
B

§ 50 |-
= 40 |-
Q
a 3
e Qbserved SOD rate
2.0 i 1 | 1 | | L 1 |
0!020;040606070&090!00
TIME (min.)
Flgure §. Typloal h of D.D. concenirations pessured inside
th?-lln-altu .i:).n. Eerﬁ‘fmher. showing initial rapid D,0, decline

due to resuspension of oxygen demanding materials durlng
chember placemant, The obmetyed oxygon depletion rate (b for
Pquation 1) ig the siope of the portion of the graph which I8 not
aﬁncted by the initial resugpension,
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chamber and to produee over-battom currenta of a known ve-
loaity, Complcte mixing of the chamber is essentlal to onsure that
the "effective volume" for SOD rate calculstions (Equatien 1) is
aqual to the tatal chamber volume, Without complete mixing,
portions of the enclosed water mag: might be influenced to
varying degrees by the baenthic metabollam.

Histarically, c¢hamber clrculation has besn achieved through
pumps and diffusers or propaller systems. Commercially avai[al;'le
self-stirring oxygen probes are not adequate and sheuld not be
depended upon as the gole source of chamber circulatlon since
they circulate too little volumo to effectively mix the chamber,
Diffusers or prapellers In the chamber should be oriented to
achieve complete mixing within the chamber, provide roasonably
uniform over-bottom velocities, and aveid excessive disturbance
and reauspenalen of bottam sediments.

Chamber Over-bottam Velocity, The Importanee of chamber
mixlng and over-bottom velocitiea to the anant of SOD has
heen reported by Boymton, et. al. (11l and Whittemore [12].
Idoally, wver-hottom valocities ghould approximate amblent velocity
at the test site, but guch simulation ie difficult to ebtain. Por
inatanca, in & tidal system, aimulating the constantly changing
oyer-bottom velocltias would require monitaring the instantanecue
current spoed and continuously adjusting the output of the cir-
culstlan mechanisms through rheostats, When DC battery power
js used 2s the power suurce, which ia practical for moblla field
operations, It ia very difficult to use and callbrate rheostats for
12v DC valtage., Considering these difficultivs, we suggest using
a fixed mixing rate with a constant over-bottom wvelocity low
enough to aveld excagmive resuspension snd within a ranga of
velocitien typlos! uf the study site, Sinee SOD ratos are affected
by over-hottom velocitles, one beneflt of a fixed or unifarm
mixing ¥ale ls that {t stindardizes the experiment in terms of
valocities when compare and contrast studies are planned such ss
assessing pre and post dredging lmpacts on SOD, Howecver, for
modeling purposes, slmulating ambient overbattom velacitios, a2
nearly as posalble, should be = goal of any experiment, Ac~
cordingly, measuremant and reporting of ambient and chamber
velocitics should be a part of all SO0 studies.

betecting Resuspension.  Resuapension, which increasea ap-
parcnt SOD, cah often be detested through graphie analysiz of
DO goneentration vergus tima (Figure 2)., The chamber design by
Lucas and Thomas (9] provided an offcctlve means to assess
suspension of material In the ‘enclosura. Chamber wster was
clrculated through a clear Plexiglas manifold axternal to the
cnclosure. The manifold was cquipped with a sampling port and
geptum 8o that omall aliquots could be removed for anslyses
during aor after the experliment. If pampling is to be done during
the experiment, tne chamber wshould have an inflow pert for
renowing watar loat to sampling; otherwize, negative walsar preas
sure may pull sedinent pore water Into the chamber water.

Pump Specifications, Regardlcss of the syatem choeen for
circulatinn, it is advigable to avoid pump or propeller syztems

P.av
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that do not have a completely wealed motor, Impeller or propeller
ghafts connacting direatly to the motor and sealad only by an
O-ring or aimllar bearing-typc device arc subject to leakaga Into
the motor compartment. Thls problem Increascs with dapth dus to
increased water pressure, Fump olectrical shortages become 3

fr:z::nl problem, often terminating the experiment before com= .
pletion;

perhape without the knowledge of the operstor. Pump
ayatama using magnetically driven mpellers are less lkaly to have
electrical shortages, The pump operation and batkery per-
formance can be monitored (1) by placing an amp meter in the
clectyical clroutt or (2) by passing the pump flow over the DO
probe (9], This second procedure ebminates the nged for A
probe atirying dovice, {f the veloclty of pump water qver the
membrane meete the specificationn of the probe's manufacturc:.
Should the pump output ceass, a rapld decrease in the DO road=
ing will occur. .

Chamber Flange and Cuiting Bdge. An 50D chamber should be
¢quipped with a flange and cutting sdge along its perimeter of

contact with the sediment, A horizontal flange sod vertleal |

cutting edge effectively siabilice and seal the chamber to the
sediment surface. In soff sediment, the flange limits the cham-
ber's intrusion into the pediment, thus ensuring & known chamber
voluma, In havder subslrates and rubbls where penetration - of
tha eutting edge is Umited, the flange may bc {ltted with a anft
flexible collar to aid in gealing the chamber to the subatrate, Thia
mlndlﬂuaﬁan may roqulre recalculating the voluine of tha en=
elggure.

Preventing and Detecting Chamber Leskage. An effective cham~
ber to substrate sesl i¢ egpentlal to prevent amblent water from
leaking into the chamber and altering the chambey DO -
tratien. An effective chamber seal can u:unllt ba made when
divors arc used to placs the chamber on the bottom substrate,
Deployment by divers can minimize many uncertainties In dome
placement, particularly regsrding whother or not the chamboer is
sealcd a3 well as such things as substrate typs and presenca o¥
absenca of benthic macrophytes, Where diver deployment is not
possibla, the chambor gsal's integrity can be testcd by remotcly
injecting = saturated salt aclution (KCl) into the chamber, The
resultlng Increase In conductivity ia monltored to detect declining
values after stabillzation, indicating a leak of amblent watcra into
tha doma. Use of the salt solution ls, of course, only practical
in fresh water. The canductivity of bracklsh and #sen water is too
high for sffactive uae of thiw optlon.

Purging of Chamber. The ghambeyr should ba dcalgned with 3
onie way purging port or movabls lid to emit water snd trapped
aly aa it is lowarad through tho watar columni Passing of watar
through the chamber as it is lowered helps assure that amblent
bottom water (8 ultimately enclosed within the chamber for the
SOD axperiment snd, furthey, reduces shock wave disturhance
and ¥ penaion of the bottom sediment upon impact, The lid or
port can then be closed elther remately or by divers, depending

‘on the method of deployment.

617 627 3963
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Accountihg for Water Column Respiration Rate

The deglinlng DO concontration measured In the chamber (by In
Equation i) veflects bhoth the sediment oxygen demand and the
oxygen demand of the water trapped undar the chamber. To
caleulste ths BOD rate, the water's oxygen demand must be
mnzsuyed and subtracted from the total axygen damand measurad
in the chamber. The water column oxygen démand (b, in Equatlon
1) ie due te respirstion of swapended algse and bacteria, as well
a8 the cffecls of slime growth on the chamber wall. The water
golumn oxygen demand can be measured by uae of "blank! cham=
ber experiments conducted simultancously with the SOD axperi-
ments, A "blank" i8 a chamber ldentical to the S0D chamber but
with a bottom that lsolates chamber water from the sediment. The
ihlank" chamber in deployad alongside the SOD chambera, fillad
with bottom water, then subjected to the sams conditiona of water
temparature, efrculation, monitering, ete, as tha S0D chamber.

Although the "blank® ¢hamber aerves as u large BOD bottle,
standard siss BOD bottles ¢do not appesr se a good altermativs to
shiank® chambers to obtiln water column rospiratlon vates for
chamber experiments. Comparigon of 'blank" chambers with BOD
bottles (Tabla 1} has shown that BOD battle tests tend to over-
astimate water column mmspiration occurring within the chamber,
This (8 possibly due to difforcnces In the ratio of volume to
surface area for the BOD bottles and "blank" chamber.

TABLE }. Comparison of Waler Column Respiration Rates
Determined Using Dark BOD Bottlea and "Blank" Chambers. !

Dark BOD? "Blank" SOD
Lacation Battle, Chamker,
mg/l+ky mg/lshy
Estuarine; bay 031 )58
Estuayine; hay 017 008
Eatuarine; bay 000 1009
Egtuarine; bay 065 1056
Estuarina; bay 050 015
Eatuarine: bay 26t 076
Estuarine; bay 2120 457
Estuafitiey bay J084 032
River (Fresh) 013 , 000
River; Latuary 089 .057
Rivor; Estusry .089 000
River; Fatusry .150 ,014
Estuarina Lake 046 ,076
Tidal Creek 075 108
Rlver !moundm.nt .133 070
Rivar Impoundment 139 044
River Impoundmant . 046 022
River [mpoundment 125 .49
River I[mpoundment 041 000

lpata measured by EPA Reglon IV. ‘Average of twa bettles,
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. E,P,A (RBEGION IV) EQUIEMENT, PROCEDURE AND RESULTS

Bpeciflieations for BPA's SO0D Chimber

An SOD chamber deslgned and opevated by EPA, Reglon IV, is
ahown In Figure 3, The chamher Ia baslcally a cylinder with a
center core that gives an snnular conflyuration. The lid, with
atttached center core, lg moantad to the base via four atanchlons
which gulde tho lid closed when the chamber s seated {n the
sediment, The ld is s¢curad in the open pasiton during de-
ployment, which [facllitates purging of tha chamber as it pasges
through the water calumn. Divers seat the chamber, then lower
and gecure the }id into the cloged position. Ths length of the
center core is such that it aleo eeats in the sadiments. The
chamber in the deploved posftion {adlstes 65 Hters of water over
0.27 m* of subsirate,

Water lg circulated within the chamber Ly 3 12-volt DC mmg-
natically couplad pump dellvering approximately 00 1/hr (160
gal/hr) with diffusers, Because of the annular dealgn (Figure 3)
and orientatlon of the diffusors, 3 unidiractional flow af 2,4 to
3.1 em/sec (0.08 to 0,10 {t/ate} is attalned over the bottom,
Veloelty measurements ware made over & sand substrate.

Once the chambasr and id are mcaled, divera insort calibrated
probes into the chamber for menitoring DO and temperatuye, The
chamber shawn In Figure 3 s intended primarily for dlver de-
ployment snd sexvicing, An mentloned ocarlier, diver deployment
¢an eliminate many problems assoclatod with remots placement of a
chamber and i5 recommended when possible,

Field Prooedure for BOD Studies

The following proceduras arc f ded for ducting fleld
meaguraments of sediment oxygen demand using the previoualy
deseribed equipment.

(1) Obtaln preliminayy Information about the etudy arca to
determina goneral sadiment types and current velocliles.

(2) Calibrate dissclved oxygen motets and other monltoring
equipment such ag sallnometers, conductivity meters, and Do
aquipment and recordera. Malntain record of ealibration, A DO
probe having & stirring devica is required in order to maintain
apprupriate water velocitics acrasn the membrane of tha probe.

(3) Measure vertlcal profiles of dissolved oxygen, tempurature,
walinlty or conductivity, and measure bottom velocitiaa. Near
hottom concentzatlons of dissolved cxygen less than 2 mg/l are
generally inadequate for the S0D determinatlon. Attempts at
measuring 50D rutes under such conditions muat be done with
great cautlon or the dissolved oxygen will be depleted within
too whort a period of tine.

(4) Check dellvery of powsr and operation of clyeulation puwp.

(5) Deploy chambeys, Lowcr the chamber with rope from a
boat or the river bank., Whaet or battom, divers place, positlon,
and seal chamber. Deploy blank chamber first and position
upstream {rom othar chambers, Purging of blank chambar with
bottom water occurs while other ¢hambers are baing deployed,
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Figure §, Diagram of the in-situ 30D chamber.
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(6) Allow spproximately 20 minutes for settlement of material
that might have hesn resuspended during desployment of chambex,
Install menitoring probes and ¢ngage clrculation pump, Securs
prohe into hole in lld with number I2 rubber stopper fittad to
probe housing. Terminate purging of hlank chamber when moni-
toring prebe ia installed. A purging perlad of 20 minutes allows
the chambor contenis to turn over approximately threc timas,

(7) Lower amblent proboa to doms leval; spproximately one foot
above battom.

(8) Record initlal monitoring data.

{9) Deploy a minimum of two dark hottles alongeide the cham~
bars for incubatlon during the courss of the SOD experiments.
Use water columh respiration valusa obtained from the dark
hottles ng back-up to hlank chamber axperlnents In case af
chamber fajlure. General procedurea for conducting the light-
dark bottle tests are provided In Standard Methods, l5th Ed.

(10) Roeord monitoring data either eontinuously or at.l5.minute
Intervsls.

(11) Contlnue experiment for approximately 2 hours. Oxygen
readings at l5-minute interyals provide sufficlent duts polots
(6-9) for determining the slope of the DO curve.

(12) Remove monitoring probes from dame and check thedr call-
bration, Rocord calibration check. GCheck operation of circu-
fation pump just prior to termination of experiment.

(13) Relocate dome to nearhy poaition and begin replicate mea-
surement. Use of additional chambers as replicates will eliminate
nead for relpeation of chambers. Four to sl replicates ara
suggested, Allow dark bottle cxperiment to continua.

50D Data Measured by EFA, 1977-1084

The above In-gitu methad, with some equipment variation, has
been emplayed by EPA Reglon IV personnel since 1977, Dama
mcasured by this method (1977-1984) are summarized in Table 2,
The methed has besn used in a varlety of areas including creeks,
rivers, lakcs, canalz and estuaries, Equally diverse is the array
of 50D rates obseyved, which demonatrates tha need for sile
specific obaervations, The varlability abeut the mean is due to
natural variastion In the benthic onvironment and varfation in=
herant in the sampling method employed. The purpose of stan-
dardlsing -the SOD methods in texma of equlpment and proceduras
{a to minimiz¢ the varlation In the method.

The ratge and coefficlent of variation (C.V,) ldentify the
varfation about each of the. means reported in Table 2. By
inspection, 91 parcent of the cosfficlant of varlation valuea ara
less than 40 pereent, The central tendancy for the distribution
of thege valucs is batween the 10 and 20 peveent lovel,  For bie-
loglcal sampling under field conditions, a ccefficlent of variation
of legs than 50 percent ia viewed as acceptable {13]. Thea method
used by EPA personnel in Region IV appears to provide consis-
tent and relatively presise sutimates of sediment oxygen demand,

P.12
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TABLLE 2. 90D Rates Mensured Using EPA In-alty Ghambera,

1977-1984,
500 Rates ¥
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" s .0;7“-'.1..- |o:l=."-m. v T-l:‘s':.
&
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serriit 1., Fla e urban ruseff wd &'
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Mylbourne, Fla, atraam realdantle) cveiopment, (54 KN ) 1.3 2.4
Imavy orgasic deposll
Inellan River sl Eatuary
Turkey Crask 12 AR W4 A0
Malbewawa, Flu,
Jugarisal Noys Fia Duadmnd Canal, hyparealing 12 J10-.14 3.8 25,0
Wikon Creck, . €, Shallew, favhy, .10 09-. 11 10.7 354
Wilwn Ormk, 5 G Whailow, Oasky, plodeswl ereok 01 0514 36,0 3.8
Wilson Cresk, 5. G, Shallow, o pledwant srmk 13 A7-10 1.4 0]
Wohile By, A, Low salinily sehwsy N Jd0-13 M7 280 ¥
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‘asphs Pl !
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e . i
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Tanpy, Fla.
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AT
Sirmois Tpy, Fla Opan bay, eindy hollon 156 A e 9.6 282
L
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e
&nm:‘ln;. Fin. ahattaw hiys grose fat ] Ja7e= 202 39,6 20.Y
Ly
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ntex
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Sirsanty Bey, Ma. Usep bey chinm), esprae pand the Q8- H10 272 e
IWmter) i
Whitaker Bryou, Flo,  Danlty straiifled cresk, thick :
{Bymaer) argatilc depuriie. Subjeat ta 165 JG40-.021 N0 28R i
wrlpeny yunsff & TP i
Whitsker Bayou, M.  Denaily v !
(Summer) srgenie diposlte,  Bulijech s 140 17,357 129 7Y
whan rumel! & 5P
Sursanih Bay. Plua 2 Day bese mouth of tldel croek 1264 J008-.400 46,0 264 1
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g o i
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TABLE 2. SOD Ratas Meagured Using EPA In-sitw Chambers
TADLE 2 {seniinued)
S00 Eaten
Lecailan Dazeripitan Muiib, Riage.  C.V., _Mwn
AU /ibshy |Dll=' hre A 'l;:ulp..
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jcoumnwon OF IN-8ITU AND
LABORATORY 4.0.D. MEASUREMENTS

In-sltu SOD ratos aro compared to yales derived by a [Jab-
oratory methed of memsuring $SOD (Table 3), The labaratory
method for meaguring SOD rates is described by TVA in Appendix
A. In three of the four data scts compared, TVA's laboratory
method ylelded ratea substantially lower than rates meanured with
the In~situ method, Other yesearchers (14, 15, 16, 17] alao
yeport & discrepancy befwsen in-situ and Iaboratory SOD mea=
purements. Suspect In the tendency towards lower rates by the
laboratory method ars the physical and biological c¢hanges that
oteur in the sediment sample durbng collaction, transfer, snd
stovage and the reatructuring of environmental conditions during
the experimental procesn, With biclogical process belng a majer
compenenl of eediment oxygen demand (11, 18, 19, 20|, changes
to the structurs of the micrablal community and its metaboliam are
of particular concern even when physical manipulation of the gadl-
men{ {3 minimized.

(The in-situ method would appecar to be the better approach to
measuring assdiment oxygen demand since it involved lasa manip-
nlation of sediments and other enyironmental canditions))

TABLR 3, Comparison of TVA Labaratory SOD Rates and BEPA
In-sity SOD Rates in TVA Resorvoirs, September 1883,

TVA Lab EPA In-gltu Dats
Location Rep ¢t glmd day Rep | gimdsday
Miekwick Reparvaly, 1 1.3 1 2.23
Aln, (Mila 2148} 2 L. 2 2,42
Avg, LA 3 2.50
Avg. 2.1
Blekwick Remervelr, 1 1,49 1 D. %
Ala. (Nils 236,4) 2 1,38 ? 1.3%
Avg. L. 3 0.84
4 .77
5 0,71
[ 0.67
Avg. 0.89
Gantsrsville Resayvalr, 1 1.22 1 5.23
A, (Brewnn Craek) 2 113 H 3.86
Avg. l.18 3 3.4
4 358
5 4.18
KY 126
Avg. 3,91
Bunkere Chapal 1 1.10 1 1,87
Al 2 8.1 2 1.90
Avg. 0,94 3 .26
i .8
B 2.
) 2.50

2,18

z
-

P.15
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ATTACHMENT 2

Salt Creek / East Branch DuPage River
Sediment Oxygen Demand Study
Field Data Sheets



SOD Measurement Station ID: EB1

SALT CREEK/FAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIEL'D DATA SHEET

l)nto _/ % [ G ______

Aty oF St Cl'mrfcg

Location:

GPS Coordinales:

Ko

%N‘dgc:_ ERSC

—

idth, depth, % sediment on x-s, description): {0 = 40 it

wolimenct- ) shadle, vocky

]ﬁ_rm)ms S0 %

Personnel: '““-C..n“u«ht.\} S-:Jm-d& . Kd‘e.ssmci.,\

hﬁ!om

bcdi)mcnt !depth,d scription]: LACKS _ eep ‘Vﬁd‘fﬂ%. AU Tl

I ial w
DO Meter Calibration Iufo: :

Meter | Meter 2 Meterd |

DO (mg/L) . B.llp .26

l‘lmtomtthesis reference and QOC:

R Time Probec Reading Winkler Titration

Start Fnd DG, Temp Titrator | DO (mg/L)
Time Time (mg/LY °C) Reading

Initial [otR0 WD am TR TR 29 “, 1%

“TAght Botlle [ Tiam 5.u3 e Lty U, 50

| Dark Bottie (-] 00MAjaton) 15,94 (486 a4 9. Y, w4

" { ' . a N’ ‘RL,J-(

Time | DO (mgL) | Temp (°C) Time DO (mg/L) | Temp (" : = _@

Joisan |475 | 35 % Joa [ 250 \

0 tlam. | 4-Sla_| % 25Y 3.92 lac? |45y a?z
o:apaevy | H-3¢ | 85.8 3.6 35.9 _|69) ¥
L6:3Y e _| 123 3. o 1.80 lau. |53 s
0t om | 405 | 5.8 192 layg |52 |59
Wduam |3 90 |b-oD 130 a3 |5#7 .
P ER T EY 25 lab, 539 |2

18 ame | 3-8 Q.Y 3.5 |eue  |53) &S
2B am (5H) QL 339 a0 532 "
3B i%-27 4.2 %.38 |d7T-Q [533 |
) Lib 3 (’5 N “1 g%—g %Z'é_ 6‘35 224
11:5% -0k I | " Signatre 2L 2



SOD Measurement Station ID: EB2

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Datczai&) ’W

Lacation: —Cﬂuﬂhﬂ L_Mm,g__b&n’ﬂ’\

GPS Coordinates:

o
Riyer [width, depth, % scdiment on x-s, description]:
Sootut deep, Sradif aica, 1%

-——

s g i

L]

Sod'uacnt [depth, dwcﬁption]:(imp’_;&m-fj -Lm_S@Ame

Personnel: [Uffﬁﬂmaﬂ, “\CC Tﬂd(er\.?cs

Midde vive” adoove clamn,
MY IV ZE

DO Mcter Calibration Info:
) Mefer 1 Meter 2 Meter 3
DO (ng/L) o 1P 04 3-3] _
Photosynthesis reference and QC:
Time Probe Reading Winkler Tilration
Start Cnd DO Temp Titrator | DO (mg/L.)
RTINS B . MV 3 TV
T e P
. T =) I bo D | v VP |
Time DO (mg/L) | Temp (°C) Fime | -DOCRRFS) | Femp{Er
2.0 | s |[3as | 0Lz | g4 [Tl | 33.004
5:00 |Mbag |35 | 72F | p Y | 12.28]33]
200 | 9% [Dd  [BTL |32 1218 |33
Y20 199D |32y |297 | 325 | 1205 |33.D
3:20 | F2f, | 24 84T | 25\, | A |33
240 19832 | .5 1 799 [3RL | .34 [33)
260 19895 [ 38 [ T.l) 1838 )17/ |33
D | 393 200 219 | 2% | W2 135
U0 1 Baud 1326 | 200 | 3228 | L0 |33/
g0 | 905 1337 wal 1229 T \Wyq 13832 |
Y o 7 e
ﬁ} M)ff' S L Signature B
O YA 4> -
Qo ‘j?““re;% N it
0 mm B Ras




SOD Measurement Station ID: EB3

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

l)tl(bgr? 0 \

L.ocation: ChVT(MLO

GPS Coordinates: __

RIVLI‘ [WI("II) de nlh % sedimeni on x-g dogcnphon], ~

,ﬂ

e LO\

o (: R ursunncl‘ LB P(S
-'EF%@C?‘eS(ethBwf \ooj&\

L

r 2. :{J
2. %7/- A:';p o M ~S = |DD°?
| .’_}, %:.dlmn.m[dr..pth clwcrlpllonﬁ)

gy g e

éﬁtﬁ*wﬂhmk

1) \ f4) -
3 .
oy ity Fz).__dama?ﬂ_-s.aﬂ

ﬂfwé,l\)

NILIL.I'I Meter2 [ Meler3
Photosynthesis reference and QC: )
Time Probe Reading Winkler lltmllon
Start find DO Temp Titeator DO (myl)
N 'l ime 'l‘_imc (mg/L) ?37{3_)_ Reading
T i e | T e e
Dik Botle __gﬂ_am}.hjscr' S g‘ 'g 293 46'.'{‘("" |
i i o >  Eiiaia
:l ime ’l)(_)__(rggf[:} ’l‘cmf;‘.(“C) DO (mg/1) | Temp (°C) | DO (mg/L) Tcmp“(f:é:)___
38 [P lolan 2 [J,32]35.3 [¢.3@ (892
52 e 283 17 2 128504 [9.5Y [24.5
H.R@ |24, 4 | 6.3 [aS, S %Lﬁ 24,5
5 4{4 .03 RY. g 651 (35,5 | &Y 0|24 4
35 14,91 Z—...L"_Ll__.éhj&_ 254 1§.3312Y9,5
iog (03 S 120 1617 . 8, oL 2, 5]
e "‘Z.@Efz Z!Lf/. Y 590 253 8./;:,.?_&/.5.
[N & g
e (St |2 D 0B IS5+ 1%0D 1294
2R o, A5 120 318 gy A‘S,_s__;%m_zt/ )
44816, 35120 36,28 25 9496129, Y

Signature

oyl
Wt



SOD Measurement Station ID: EB4

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND' ﬁ'UDY

Dale: AV (s ’12mﬂ'b

FIELD DATA SHEET

Perbonnclmg C

Localion; éB \v%"‘ ok VYa b‘? e = \{-t- By g: Eﬂml}-.hi? D

GBS Coordinates:

River (width dtplh % scdipent on x- s, dcsc,n} ion]:
NCngonaily & t‘-:*v()
G070 5.

30— O£+ wide !

Nl P hatS SR -f:m'ré‘

Sediment [de th domnpnon] 12_ %W%NMMS
U

DO Meter Calibration Info:

“Meler 1 Meter 2 Moter 3|
‘DO(mgj[) A .44 345
Photosynthesis reference and QC: .
Time Probe Reading Winkler Titration
Starl Fnd DO Temp Titrator | DO (mg/I.)
___________ Time Time (mg/l)_|_ (°C) Reading |
Tlia FE3% — 133 398 | |5 3. 16 ]
u.rhtBoil 19,33 |i1:p2 L e-22 | 3. 2% L5k
l)u'kBolllo 1933 BHIIs.33 (@) S| AHa | H 60 |
. — s BM%LLM__
Time__| DO (mg/L) | Temp (C) | DO (mg/L) | Temp ('C) | DO (mg/L) | Temp (°C)
1,50 12:55 |28.8 |UYy6 [29.2 |5,906 |28,
QYO 133 2% [Y.16 (205 S 16 | 29,1
0:50.12.86 203 (W05 .61 6 13 [29.2
(0:0018. 1529, 5 [3 ¢4 | 29. R 5. 1879, 4.
1241D12.051729.F | 3% 1306.0 | 6.0% |19 & |
10820[1.,93]25.9 [ 3.54 |40, 2| £03[29. §
10530|2.83|30. ( [3.4)]30-4]5.95(3p.0
10,4018, 30 |20. 413 a1 [30:-1]503 90 3
10:50|2¢59.1 30 £.]1%.06 | 30. 9 | ._.O_&_&Q._AC_
lfoold. 51 |30, @[ 2.2 13 )]5 ¢i|30- &

Signature



SOD Measurement Station ID: EB5

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY

FIELD DATA SHEET
Dates g[_'jcié___. Pcrsmmei:?gs, SMm
Loction: Rl OEE L o otFlow o ke sbvon poveke

GP'S Coordinales:

River [width, dcgh, % s::dimcnl on x-5, deseription];:
st HFEL i alefefton _Fu.d.-w‘t Yool fsro),
1% povad a-g <.

Sediment [depth, deseription]:
et A ey e ety cling = 009 Safs, Charhers Sl

%{4«.%__ . ;zmg 'z

. DO Meter Calibration Info: =y fuot e, 27 HOT gz & i
. | Meter 1 Meter 2 Meier 3 o
DO (mg/L) G 5G  ewr 4,80 £g2.. |
_}f[tbta)s}ynlh esis referonce and QC:
~ . Time Probe Reading Winkler Titration
Stavt End DO Temp Titrator DO (mg/L)
Time Time (ng/L) (°C) Reading

o | initiad - 9.2 -au's_ﬁ__.gz _g‘)“?
;) Light Bottle | L-6S m %14 3% 19 _%_) 5.8
[ Dark Bottle | 2.:0€ oo | | 334 2% H.6%

| 2 3 T
creTime DO (mgL) | Temp CC) | DO (mg/L) | Temp (C) | DO (m/L) | Temp (C)
S | 612 | 2 24 | 33 §-05 | 322 |

jA0—§i‘ 1 587 | 2al [ Tm |23k |
5.30] 520 | 3% 2 | S-4g | W | 7.8 | 335

W40 | (175 | 3331505 | 333 1729 | 337 |
9-S0| 448 | 2o L 67 | 334 [0.90 | B3¢
300 | WKl 235 | oGy | 325 1 7-81 EX
{200l _28c 337 &by | 59 L2.5) 3o
220! 2670334 | 399|339 | T AL 1302,
T3e3p | 38 | 340 | .28 [dbe ) 7X L3
40| 3700 | Blwp | 3! 30 229 136 4
y.50  2.Q) By 300 B T2 34'9_

Signalure




SOD Measurement Station ID: EB6

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET )

Date: H /_2—_!_'}00[ Y o Personnel:

£y, P,
LBM&'J:L_O(\- 6~.Jl'.' \:?mr«c(-uéqsf.'ft‘do tf

Location: _ga_()f__gpicrgan( Mor £ > o

GPS Coordinatos;

5¢ f!«.'*z)

River [width, depth, % sediment on x-s, description): ;!0[;;_ H_@\q 1.4 '; ?0' ¥ "ﬂ”"l’ 3::,9 J

Ceayse... rmd,,__h.:mla- _upde il bends
Cast Ba'__ Shaded ¥CQite, ' _Chads ) e
X E\_______,_,,g% fi
Sediment [depth, description]: __Fiha §il¢ Chﬂ daa VA degp - Y Jeavel
A pabe

DO Meter Calibration Info;

Meter | Meler2 Meter 3 |
DO (mg/L.) .44 2943 B804
Photosynthesis reference and QC:
Time _Probc Reading Winkler Titration
Start End DO Temp Titrator | DO (/L)

L .. Time Time | (mgL) CC) Reading

]ﬂilial - %’LO - _‘b'o _s‘r_s‘$ » _2.‘6_' . ilz- » Q'Z-IF.
Light Bowle | adlt8 |'10:¢Y |5:30 72622 | (4Y | 346 |
| Dark Bolile e AT 55, | 526 262 206 | H1 2= J

=i e delp oAy ey, 8 L

2

LGS | Lo 259

L 3
JLime | DO (my/L) | Temp (°C) F}EO (mﬁi? [ Temp (C) | DO (mg/L) [ Temp (°C) |

2,64 99 3o 3

BREVEE NIRRT

Cys. | Loex |A5-§ |244

246 | 492 | 257
26:2 143 | 2572

9-55, | 393|259 |34

B e e ——

266 | 4yt | 258

to-os. | 3798 12588 1340

2672, 1 &1, '2,5-5?__‘

1045|395 | &#25-® | 3-89

26:2 9| 259

[10-25 3-{S 'zjsz-a' 3-8

6.2 | &9 |25

0035359 | 201 132 [26-9. | 4.8 [25.9

10: 5. | 3-45 2809

EQ;_SSD 259 |3-2h. 1 2¢2 | fep1.]259 .
3-88-[7¢1 | ieey [2579 ]

Signaturc



. GDS Coordinates: ___

SOD Measurement Station ID: EB7

SALT CREEK/EAST DUPAGE RIVER SEDIMFNT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Date: J;% 7004

Location:

Personnel: ﬂ'/ AW

5o -Seas of Butee Rl M Fotg Branch .

Rlvor wldth depth, % scdiment on x-s, description]: qu_ul de, ol __L;c ag,g,ﬁ
trnﬂ_-r(;

—n[m de,g. . 3,,,;L, C«%uaﬂg[ g!gﬂ

U

e i

12:4%

13

Signaturc

Scchmont [depth, doat‘nplmn] @G' of bdttm~
DO Meter Calibration Info:
- 1. Meter 1 Meter 2 Meter 3 ]
1O (mg/L) a7 2-3b 2232
I"hotosynthesis reference and QC: -
e e s LA Probe Reading Winkler Titration |
Starl FEnd DO Temp Titrator | DO (mp/1.)
Time Time (mg/L) (°C) Reading
dnitial | 1248 732,128 718 5 a6
Light Bole | ()% | 1595 | .76 yATS 4,59
DackBottle | wod | 3«S | 2. us o e . | 232 o 5 '
Jupl Do @ =iy
___Time )| DO (mg/) | Temp (°C) -ﬁ.. m Temp-£°€) "
12004 | %o, 266 |4 LY | 3G |68 26:S,
U | GRS L 26 L b8l [ 290, | 4082 ] 26
12-24 Lsz 26:. 7 1Gly) 1222 | 682, |26 ¢
A3 | Ll 1 26-8 | L0 [274 | G816
e | G 1'5 Wt 1612 15, [0 [26¥
254 | 62 | 2649, e [2rG €79 26
1260 | 2-€2 x7o | 4L | 22€ (.75 [47:8.
Py | L3 271 | 38 |17 (626 [ene
Sy | 06 | 22 | 379 | 22 Y (672 |27l
P3| 344 | 2800 3.3 | 2860 1¢7] [nzZ
a2 ‘B 24 2.90 281 §-€a. 274



SOD Measurement Station ID: EB8

SALT CREFE KIFAS'I DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Dale: QUG‘ Q Zm(o Personnel: C\—B 6m PES : el
| Location: EB@HcLuuC’Y\ Rd
- X% (GPS Coordinates:

River [w1d}ln depth, % s..(luucnt onx S, d " \.[Iptl nj: W Wh '}S’ qmq'.[ l‘ﬂpl_ﬁﬁ'afqut& Codi
S ) *'1 LA - v :

L]

mMm

Hc.i.llmylt [d pth deseription]: _P_LMWSL[%_G&%;W

DO Meter Calibration Info:

Meter 1 Meter 2 Meter 3

DO (mg/T) B8.9% 2. Sl 2.28 (%38
Photosynthesis reference and QC: ‘ '
' Time ', Probe Reading Winkler Titration ©
Starl End DO Temp Titrator | DO (mg/T))
| | Time Time | (mg/L) (°C) Reading L :
Initial q:40 b9k [22.9 | v&50 6.50 .
Light Boutle ﬁiﬂs N3 [F.35 23. 3 ~ 6,95
[ Dark Botde [q &Y E b, B3 |23. L| “ 6. 20
1 . 4’ 2 3
c | DO (mg/L) | Temp (°C) | DO (mg/L) | Temp (°C) | DO (mg/L) | Temp (°C) |
8 599 112,916,100 | 240 16.047122. 9
2Las- [23.0 |5 on [29.0 (6. (B [72%. 0
568 125 [L3F6 [24.2 6,10 [23, |
551 (23,2 |H. G| 24.2 | 6.0 (23, |
15.H =23, 3 1H.Ys| 24.3 | 6-04 [23. 2"
5.40°23, Ll 0.06[244 | 400123, 3
5.3k |23, LY.09 284|598 [23. 4
4RO | 23, '5 .32 144,515 1Y |23 Y
3.19.023. 5 [1. 61 | 24,54 oT[23.Y
Q.94 w8236 [ 1.3 2. 51 3, 38|123.%
<. QY [ 23 6] 1.50 {2H.6 | 3. 0% [ 235 |,
12 .35 23+ _Wg——z_‘}n_z'_{iignamre Y 2.3, (o it

3..%%



SOD Measurement Station ID: SC1

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

l')ulo:cg‘ 2.1 OA”‘ m'ar\... . Pctsonncl:C-LBl, W} §Mc
| Locaﬁonéﬂﬁ_j" (Jl@ﬁ.-pi@ fu_ﬂﬁm‘m\d\ﬂ"@ 3 ,ﬂ@w\ ﬁbﬂﬁ%g_g_
GPS COOI‘(HH&IICSZ\l_,_k_)__‘((;&-{-? . ,

River&mﬁl\iicmh, % sediment on x-s, deseription]: ) o

\ﬁl P e 0\ — .

..':le-_‘:: j_k\ = l‘LL'. _—

o)p e on N — > -"-:..lﬁjv?D

Sediment |'qcplh, {cs;sﬁption]: . -

At = éiwfhﬂl ij\ﬂbﬂ%ﬂ} At oo K@ J
<

- i

Do Meler_-_(}alihgj.‘;tion Info: i . .
NWB .00 1 Meter | | Meter 2 | Meter 3 |
NO (me/l) R 7,58 ! 7.0

E—
1

Photosynthesis reference and QC:

] __Time Probe Reading Winkler Titration

St | Ind DO Temp Titrator | DO (/1)

— Time Time | (mg/l) (°C) Reading | |
doal A Bws | 24k 4

[ight Boile |yt 26 1310 Sl L 2H.5). —
Dark Boitle | 122 3. 1D e 1 Z4. 3 6.0

i " i £ srh " P
1K) | 2 3

Thne | DO (mgil) | Temp (C) | DO (mg/L) | Temp (C) | PO (me/l) Temp (C).
,l.%g,_f'l.lﬂ 23. b |2.08 245 2. o 123, 7
51390 1233 13.08 |2 6399 23, &
2 053,45 23,8 6.9 124+ 192.9Y 89.9
215|13.bb |23 9 6.%0124.9 7.9\ |24, .O,_ﬁ

22513 68 PY. o |6,.29135. 67, Q24,1
235 (3.63 24,y 1 b Y125 L l9.82 1z4 L
20e 39 (|20 |GGz 28 (P39 |20 &
255 D % 2 [6,60125. 3% F6 |24 5

S

vl

€ O
N
—~
¥

% 5325, 30 ¥F2 244 |
48

305 . 3|
315 4. Y TR RSN TN

__;3“..‘_..:_6.__., g5 S e Y e :_‘ Ly
>k fo_;t-\ffe ~taalue 3?{

w

e i B Y S

Signature



SOD Measurement Station ID: SC2

SALT CREEK/EAST DUPAGE RIVER SEPIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Pusouncl ) ,BM J /HC
GUU-U(. = mﬁkﬁﬁ\ : -4 4
mf;q in %%‘(l‘g(f‘””\

Dae; 09 21 06 Mo,
Location: Neﬁﬁ\.aj/(() §«Q

(PS Coordinates: fh.

River [wi

lh deptly, % sediment on x-s, deseription]:

lE.u d-t lm = 30 - B
dipadn = 2f
°7a L0 N X~ GOS? 0
Sediment [dcplh dcfcupnon] . —

5

DO Meer Calibration Info:

‘&;mf 1 <ond «] osuwudl

. . Meler 1 ~ Meter 2 Meter 3
N0 (melL) 2. 90 €30 <.
| l'hotosvnthmq reference and QC: _ L
lime Probe Reading, Winkler Titration
Starl End DO Temp ;{itrggor DO (mg/l.)
: _ Time Time mg/L °C eadin
_lmht Botlle | &1l 03|+, 3 2.3.2 K., ]
Duk ol |90 11V 00700125 | | 7.9
S - : T
" fime_| DO (mg/f) | Temp (C) | DO (mgl) [ Temp (C) 1 0O (mg/L) | Temp (C)
405 16.05 2L b A bl |97 |&R3 1A 5
915 e & 2l b 1243122716 Yg 12l L
Qoo btz (20 o |2.22]128.F 16-49 2. [
935 16.0R 1. * Q.0% 22.% 16 45121 b
QY5 |6oqpl. 11,92 1227 6. 43]21. %
Ose 598 21, 11.92122.8 16.90 121, F
008 5. 90 2.9 [2.04 [22.R k. 39121.%
1015 B 2% 2. 260228 (k.38 21.9
D25 15, R3. 162 0 2. (D 23,0 |4. 34 12].9
I0355.8022. | 2. o521 1b. 35122, 6
|75 5.2 6 2. 2 12,0923, 2]c 3/ ]22. (]
’-"'L_\ Signature
(U;CJ‘\_QJQJ& L»Lupﬂﬁtle‘r\
ol 1 28.1°C ¥ 8.35 56 DK




SOD Measurement Station ID: SC3

SALT CRAECK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND ST UbDY

Date; 0813 Db TH

FIELD DATA SHELET
<
Personnel: CLB ?E

Location: m Glu_ﬁ'l(_,n W\M RA \m’b‘m‘”\ <L buﬂwj “&W/\S&‘T BANY.

GPS Coordinates:

Rl\ubl [vy ;llh , depth,

Bl

% sediment on X-§, dr.scnplmn] ) 0.,?0 Eﬂaﬁ
_ B0l Lreged,

e

sﬂ?agﬁ Y

SN &e%mn. Lod

\ cﬂsu, ;? ok fmof;

(ﬁdlrm,nl [dt.[nh deseription]: ‘ijw‘q

Ak SR

bQA.e’,% ‘J:u\MQ\,, dag-,ﬂ&u

il

o

PO Meter Calibration Info:

]

~ Meter 3

- _ Meter | Melénr' 2 _
DO (mg/ly) 22 | F.13 2. 1 ¥ 4O
Photosynthesis referenceand QC: e .
Time. Probe Reading | Winkler Titration
Start End DO Temp | Titrator | DO (mg/L)
lime Time | (wg/l) ("C) Reading |
Initial IQ:IQ- . "“"" # s A4, 3 604 -
Tight Dotle 1421 12\ 0o | G0 12647 7.0,
Dark Boitle {12l (20 | K10 15, | N
S . S . il DUNOINON- WS
limc l}p (mg/L) Temp (°C) ZI:O (mg/L) | Temp (°C) | DO (mp/L) Temp (°C) |
o 151 o) Mo R4 A4S 13,95 lad O
28 [3.19 0. 0 |6 15 |24 3 [€.07 |9,/
R, 02 (28 [ 6 08124. 8 |S.09121, |
5T K56 12,0 16,00 a4 9 |€. O i, 2
\'5,..‘J3 é:_-fi,':l_ 2,4 5 35, (180084, ‘/ :
o 27 29,S SAS 125 .5 1%62L/
B3N .20 Y. 6 |5 68 FS. ¢ .12 2. &
B YAl 0kl2d. F 1S53 95, S 290 |29 6
woHs a1 24 RISy [9s.S |3. €5 |27

e e ettt e

Sugnnluu

I.-t-?mq aﬁqu)ﬁnl_



SOD Measurement Station ID: SC4

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET

Dale: (?) |?’ Personnel: Q»Lﬁ 6
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SOD Measurement Station ID: SC5

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHUET
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SOD Measurement Station ID: SC6

SALT CREEK/EAST DUPAGE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET
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SOD Measurement Station ID: SC7

SALT CREEK/FAST DUPAGFE RIVER SEDIMENT OXYGEN DEMAND STUDY
FIELD DATA SHEET
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1.0 Objective

The purpose of this field survey was to supplement the sediment oxygen demand (SOD) data
collected in 2006 which provided independent estimates of the SOD that were being modeled for
dissolved oxygen in the Salt Creek as part of the Stream Dissolved Oxygen Improvement
Feasibility Study for Salt Creek and East Branch of the DuPage River. It was substantiated,
during the modeling analysis of Salt Creek stream DO improvement alternatives, that more SOD
data in the vicinity of dams were needed to better understand the effects of dam removals. The
survey was conducted spanning from July 24 to August 1, 2007 at SOD stations upstream and
downstream of each of three dams in Salt Creek: Oak Meadows Golf Course Dam, Old Oak
Brook Dam and Graue Mill (Fullersburg) Dam. The field surveys were performed concurrently
with the continuous DO monitoring coordinated by the Conservation Foundation. As water
temperature affects SOD, the SOD survey period was selected during high water temperatures to
be consistent with the 2006 SOD survey and the modeling evaluations of the TMDL study of
Salt Creek (approximately 76 °F or 24.4 °C).

2.0 Method

The in-situ method, which by name means the measurements are made in the native location
rather than in a laboratory, was employed (Murphy and Hicks 1986, refer to Attachment 1 of this
report). SOD measurement chambers designed by EPA Region 4 were used in conjunction with
circulating water pumps and DO probes as described in Murphy and Hicks 1986. See Figure 1
for a diagram of In-Situ SOD Measurement Chamber. Two SOD chambers were placed in
contact with the bottom sediments to measure the total DO depletion rate. A “blank” chamber
that is enclosed at the bottom was used to measure the DO depletion attributable to the water
processes, which are the biochemical oxygen demand (BOD) exertion and biotic respiration. In
general, the chambers, which are opaque, were not placed within the photic zone where
photosynthesis occurred. Light and dark BOD bottles were also deployed as a backup to the
“blank” chamber and to measure photosynthetic effects, if any. The SOD rate is then calculated
using the following equation:

SOD= (V/A) * (bi-by) / 1000

where SOD = sediment oxygen demand rate (g/m*/day)
b = rate of change of DO concentration in the SOD chamber (mg/L/d)
b, = rate of change of DO concentration in the “blank” chamber (mg/L/d)
V = volume of chamber (L)
A = area of chamber (m?)

The three chambers were transported by boat (see Figure 2) to the designated SOD station for
deployment by the sampling crew. Water depth recorded at the stations varied between 0.9 ft and
2.5 ft. While the chamber was being lowered to the bottom, water and trapped air was vented
from the open ports on the top of the chambers. Ambient bottom water was ultimately enclosed
in the chambers for the SOD measurements. The enclosed chambers were left for a minimum of
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15 minutes while any resuspended sediment settled to the bottom before the DO measurements
began. DO and temperature in each of the three chambers were measured every ten minutes for
duration of at least 1.5 hours. The DO meter/probes used with the SOD chambers were YSI
models 550 and Hach HQ40D with LDO.

2.1 Quality Control

DO probes utilized in the two test chambers were of a newer design than those used in 2006,
called luminescence dissolved oxygen (LDO). These probes use an entirely different method of
measuring DO than the membrane type probes, are very stable, and require calibration
approximately once a year. The probes were initially calibrated using an air saturated water
sample. In the field, a sample of air saturated DI water was measured with the LDO probe and
the YSI meter was calibrated against this reading. DO readings on the three DO meters/probes at
each sampling station were checked by the field crew for agreement within 0.5 mg/L. The
determination of SOD is derived from the relative changes in DO and not the absolute value,
nonetheless, the accuracy of the LDO probes was consistent with saturated values read from a
table.

DO meters/probes were calibrated using the normal air calibration procedure. DO readings on
the three DO meters/probes at each sampling station were checked by the field crew for
agreement within 0.5 mg/L. In addition, a comparative calibration was generated using Winkler
titration and DO probe readings of a de-ionized water sample. The initial and final DO in the
light and dark bottles were measured by the YSI DO probe (referred to as Probe 3) as the Hach
probes have a large diameter that would not fit in the BOD bottle.

3.0 Sampling Stations

The bottom substrate composed of fine grained sediments (clay, silt and sand) are conducive to
measuring SOD; coarse materials (gravel, cobbles and boulders) are not because it is difficult to
seal the bottom of the chamber. High SOD rate is associated generally with a high organic
content of the sediment. Slow moving reaches of the river are areas where fine-grained, organic
sediments are likely to be found. The impoundments and pools formed by dams and other
obstructions (e.g., debris) were identified by the reconnaissance survey (Task 1) and the
helicopter fly-over DVD. The total of 12 sampling stations was designated in the vicinity of three
dams in Salt Creek for in-situ SOD measurement. A set of two stations in the upstream
impoundment and two stations downstream of each dam were selected as shown in Figure 3. The
second station downstream of the Old Oak Brook dam (Station H) is actually located in the
impoundment of the Graue Mill (Fullersberg) dam; hence there are three stations in this
impoundment. Table 1 lists sampling locations (A to L stations), descriptions and river miles in
Salt Creek. When the field crews arrived at each station, the river bottom was viewed or probed
to estimate the percent bottom coverage of fine-grained sediment. The width and depth of the
river were also measured and recorded. The fine-grained sediment area was identified as a
suitable location for deployment of SOD measurement chambers.
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4.0 Field Measurements

As stated previously, elevated water temperature was preferred for these measurements to reduce
the modeling uncertainty associated with applying a temperature adjustment coefficient based on
the literature. Field measurements were performed on five days during a period of July 24 to
August 1, 2007, when there was no precipitation on that day, and the preceding day. On each
day of the field survey, SOD was measured at two to three stations. Water temperature from all
12 stations range from 23.3 °C to 28.8 °C with an average of 25.1 °C. Tables 2 through 13 present
raw data taken by the field crew during the 2007 SOD surveys. Water temperature from 8
stations in Salt Creek during 2006 SOD surveys ranged from 21.5 °C to 27.0 °C with an average
0f23.9°C.

5.0 Data Analysis

All data recorded in the field were key-entered into Excel for analysis (See Tables 2 through 13)
and graphical presentation. The field data sheets are included as Attachment 2 to this report.
DO in each of the two replicate chambers and one blank chamber were plotted against time and
the data were analyzed by regression analysis to determine the “best-fit” linear equation. The
measured data and the slopes are presented graphically for each set of measurements in Figures 4
through 15. Table 14 presents a summary of the calculated SOD of all 12 survey stations in Salt
Creek.

In general, the time series of DO data follow linear trends and the regression analyses resulted in
highly correlated sets of data with r-squared' values greater than 0.90. The DO readings for the
blank probe at Station J (Figure 13), which showed some initial fluctuation in DO between 2:54
PM and 3:44 PM due to malfunction of the SOD chamber set-up. Therefore, the data collected
prior to 3:44 PM at this station were eliminated in the analyses of the DO uptake rate.

The measurements of DO change in the dark bottles are generally consistent with the DO change
in the blank SOD chamber. This is expected because the same biochemical processes are
occurring in both containers; however, the surface area to volume ratios are different and this
may account for the observed differences.

Differences between the two SOD measurements at a given station varied. Large differences may
indicate that the sediment composition varies spatially at that station, whereas small differences
indicate a relatively uniform sediment composition. An average of the two SOD measurements is
reported in Table 14.

The conventional way of reporting SOD data is at a base water temperature of 20 °C. The
Arhenius temperature adjustment equation was used to convert SOD rates from the ambient
temperature to 20 °C.

SOD(t) = SOD(20) * @ 20

!t is defined statistically as the correlation coefficient; r-squared is simply r.
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—> SOD (20) = SOD () / © ™9

where SOD(t) = SOD at temperature T
SOD(20) = SOD at 20 °C

©® = temperature correction coefficient

A typical ® value for SOD is 1.08, which means there is an 8% change in SOD for a 1 °C change
in temperature. Similarly, a 10 °C lower temperature (than 20 °C) yields an SOD rate that is 46%
that of the base (20 °C) rate. Temperature adjusted to 20 °C for all stations are also found in
Table 14. The average SOD upstream of each dam is higher than the average SOD downstream
of the dam, or the single measurement in the case of the Old Oak Brook dam where there is a
single downstream measurement (See Table 15).

6.0 Conclusions

The SOD measured at ambient temperature in Salt Creek (SC) ranged from a minimum of 0.28
g/m*/day to a maximum of 4.10 g/m*/day. The highest SOD was observed in the impoundment
upstream of Graue Mill (Fullersburg) Dam. Station-averaged 20 °C-temperature adjusted SOD
was in the range of 0.19 to 2.70 g/m*/day. Figure 16 presents comparisons of the SOD results
during the 2006 and 2007 surveys. The 2007 SOD rates are similar to the 2006 SOD rates in the
impoundments of the Old Oak Brook and Graue Mill dams. The SOD rates adjusted to the model
predicted temperature by the QUAL2K model of Salt Creek during the calibration period
(8/13/06 to 8/17/06) are shown along with the 2006 and 2007 data in Figure 17. The 2007 SOD
rates are lower than the model SOD data in the impoundment of the Oak Meadow golf course
dam, where there were no SOD measurements taken in 2006. The model parameters for this
reach will be adjusted based on the results of this field study.

The results of the 2007 SOD survey will be used to supplement the 2006 data and refine the
current SOD parameters in the model.
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Figure 4: DO VS. Time
In-Situ SOD Survey - Station A
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Figure 5: DO VS. Time
In-Situ SOD Survey - Station B
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Figure 6: DO VS. Time

In-Situ SOD Survey - Station C
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Figure 7: DO VS. Time
In-Situ SOD Survey - Station D
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Figure 8: DO VS. Time
In-Situ SOD Survey - Station E
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Figure 9: DO VS. Time
In-Situ SOD Survey - Station F
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Figure 10: DO VS. Time
In-Situ SOD Survey - Station G
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Figure 11: DO VS. Time
In-Situ SOD Survey - Station H
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Figure 12: DO VS. Time

In-Situ SOD Survey - Station |
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Figure 13: DO VS. Time
In-Situ SOD Survey - Station J
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Figure 14: DO VS. Time
In-Situ SOD Survey - Station K
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Figure 15: DO VS. Time

In-Situ SOD Survey - Station L
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Figure 16
Comparison of 20°C-Temperature Corrected SOD in Salt Creek

Oak Meadows Golf Course dam Old Oak Brook dam

// Graue Mill (Fullersburg) Dam
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Figure 17
Comparison of SOD Adjusted to Model Predicted Temperature for
Calibration Period (8/15/06 - 8/17/06) in Salt Creek

Oak Meadows Golf Course dam Old Oak Brook dam

Graue Mill (Fullersburg) Dam
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Table 1: 2007 SOD Survey Locations

Station LAT LONG River Miles Descriptions
A 17.30 -81.55 23.0{North of Oak Meadows Dam/in Golf Course
B 17.30 -81.55 22.9|North of OakMeadows Dam/in Golf Course
C 17.30 -81.66 22.8|South of Oak Meadows Dam/north of 1290
D 17.30 -81.56 22.7|South of Oak Meadows Dam/south of 1290
E 16.95 -81.46 12.7|North of Oakbrook Road
F 16.94 -81.45 12.5|South of Oakbrook Road
G 16.93 -81.45 12.2|Spring Road Salt Creek junction (north of road)
H 16.93 -81.43 11.4|Northern Fullersburg Woods Impoundment
| 16.91 -81.43 11.0|Southern Fullersburg Woods Impoundment
J 16.91 -81.42 10.7|Southern FWI, north of spillway
K 16.90 -81.42 10.6|Downstream of York Road
L 16.91 -81.40 10.1|Wide Channel north of industrial park




Date:
Location:
River:
Sediment:

7/31/2007

DO Meter Air Calibration Info:

Table 2

2007 SOD Measurement Station: A

Oak Meadows Golf Course, Upstream 2, North of Island, West side of Creek
Width = 100 ft, Depth = 1-1.2 ft, % sediment composition = 75%
2.5- 3.0 ft deep, light, fluffy, organic, little vegetation and debris

| Meter 1 Meter 2 Meter 3

[DO (mg/L) 7.22 6.98 7.12

Photosynthesis reference and QC:

Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 11:44 AM 6.63 26.7

Light botile 11:47 AM 1:21 PM 712 26.9

Dark bottle 11:47 AM 1:23 PM 6.21 26.6

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgl) [ Temp.(°C) DO(mg) | Temp.(°C) DO(mgh) | Temp.(°C)
11:47 AM 6.31 25.5 6.19 25.7 6.47 25.6
11:57 AM 6.21 25.5 6.15 25.4 6.31 25.8
12:07 PM 6.10 25.7 6.09 25.4 6.23 25.9
12:17 PM 5.99 25.8 6.09 25.4 6.19 26.0
12:27 PM 5.89 25.9 6.07 25.5 6.16 26.1
12:37 PM 5.78 26.0 6.07 25.6 6.11 26.3
12:47 PM 5.69 26.1 6.03 25.6 6.03 26.4
12:57 PM 5.58 26.2 5.98 25.7 6.00 26.5
1:07 PM 5.48 26.3 5.96 25.8 5.94 26.5
1:17 PM 5.39 26.4 5.89 25.9 5.89 26.6




Date:
Location:
River:
Sediment:

7/31/2007

DO Meter Air Calibration Info:

Table 3

2007 SOD Measurement Station: B

Oak Meadows Golf Course Upstream 1, 150 ft Upstream of Dam
Width = 90 ft, Depth = 1.2- 2.0 ft, 100% sediment
4 ft deep, light, fluffy, organic, lots of vegetative debris, 100% sediment on x-section

L Meter 1 Meter 2 Meter 3
(DO (mg/l) 7.68 7.60 7.60
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)
Initial 9:27 AM 5.64 24.3
Light bottle 9:34 AM 11:08 AM 5.97 25.7
Dark botile 9:34 AM 11:09 AM 5.07 25.0
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgk) | Temp.(°C) DO(mgL) | Temp.(°C) DO (mgh) |  Temp.(°C)
9:32 AM 5.07 24.0 ~ 5.37 24.3 5.36 24.1
9:42 AM 4.80 23.7 5.10 23.8 5.34 241
9:52 AM 4.63 23.8 4.97 23.8 5.29 241
10:02 AM 4.49 23.8 4.89 23.8 h.22 24.2
10:12 AM 4.35 23.8 4.79 23.9 5.22 24.2
10:22 AM 4.22 23.9 4.71 23.9 5.21 24.3
10:32 AM 4.09 24.0 4,62 24.0 5.17 24.3
10:42 AM 3.96 24.0 4.51 24.0 5.12 24.4
10:52 AM 3.84 241 4.45 241 5.09 24.5
11:02 AM 3.72 24.2 4.36 24.2 5.05 24.6




Date:
Location:
River:
Sediment:

8/1/2007

DO Meter Air Calibration Info:

Table 4

2007 SOD Measurement Station: C

Golf Meadows Downstream 1, Upstream of 290
Width = 45 ft, Depth = 0.9- 2.0 ft, 30% sediment on cross-section.
Depth 0.4- 0.8 ft, gravelly, silt

I Meter 1 Meter 2 Meter 3
DO (mg/L) 8.36 8.40 8.40
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)
Initial 9:22 AM ~ 6.21 24.8
Light bottle 9:25 AM 10:58 AM 6.24 25.2
Dark bottle 9:25 AM 11:00 AM 6.18 24.9
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgL) | Temp. (°C) DO(mgl) | Temp.(°C) DO(mgl) [ Temp.(°C)
9:25 AM 5.54 24.4 5.45 24.6 5.72 24.5
9:35 AM 5.44 243 5.24 243 5.65 245
9:45 AM 5.38 24.3 5.17 24.4 5.62 24.6
9:55 AM 5.32 243 510 24.4 5.61 24.6
10:05 AM 5.27 244 5.04 244 5.59 24.6
10:15 AM 5.22 24.4 498 245 5.56 24.7
10:25 AM 517 24.4 493 245 5.54 247
10:35 AM 5.12 245 4.87 24.5 5.51 24.8
10:45 AM 5.07 245 482 24.6 5.48 24.8
10:55 AM 5.02 24.6 4.76 24.6 5.44 249




Date:
Location:
River:
Sediment:

8/1/2007

DO Meter Air Calibration Info:

Table 5

2007 SOD Measurement Station: D

Oak Meadows, Downstream 2, Downstream of 290 East side of Creek
Width = 90 ft, Depth = 2 ft, 40% sediment ON X-SECTION
0.3- 0.4 ft deep, silty sand progressing to silty gravel

Meter 1* Meter 2 Meter 3
DO (mg/L) 8.31 8.07 8.11
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 11:26 AM 6.2 25.6

Light bottle 11:33 AM 1:05 PM 6.58 26.5

Dark bottle 11:33 AM 1:07 PM 6.18 26.3

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgl) [ Temp.(°C) DO(mgl) [ Temp.(°C) DO(mgl) | Temp.(°C)
11:31 AM ~ 6.08 25.2 ~ 6.01 25.3 5.89 25.2
11:41 AM 6.06 24.9 5.87 25.0 5.83 25.3
11:51 AM 6.02 25.0 5.81 25.0 5.79 25.4
12:01 PM 5.98 25.0 5.76 25.1 5.79 25.5
12:11 PM 5.94 25.1 5.74 25.2 5.74 25.5
12:21 PM 5.90 25.2 5.66 25.3 5.69 25.6
12:31 PM 5.87 25.3 5.61 25.4 5.65 25.8
12:41 PM 5.82 25.4 5.56 25.5 5.62 25.9
12:51 PM 5.78 25.5 5.52 25.6 5.58 26.0
1:01 PM 5.74 25.6 5.47 25.7 5.52 26.1

Note: * DO Probe - Plastic cover is damaged




Date:
Location:
River:
Sediment:

7/30/2007

DO Meter Air Calibration Info:

Table 6

2007 SOD Measurement Station: E

Oak Brook Dam Upstream 2, N of 31st St
60 ft wide, 1.2 ft depth, % sediment unknown (~50% minimum), river is deep 2-3 ft
Depth 0.1- 0.3 ft, light, fluffy organic with hard clay underneath

Meter 1 Meter 2 Meter 3
DO (mg/L) 8.85 8.90 8.87
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)
Initial 9:04 AM 10:45 AM ~ 4.85 23.6
Light bottle 5.32 24.6
Dark bottle 5.23 23.9
Measurements:
Time Probe 1 Probe 2 Blank
DO(mgL) [ Temp.(°C) DO (mg/) |  Temp.(°C) DO (mg/) |  Temp.(°C)
9:09 AM 4.91 23.4 4.74 23.3 5.10 23.6
9:19 AM 4.79 23.4 4.57 23.3 5.03 23.6
9:29 AM 4.72 23.4 4.48 23.3 5.00 23.6
9:39 AM 4.66 23.4 4.40 23.3 5.00 23.6
9:49 AM 4.60 23.4 4.33 23.3 493 23.6
9:59 AM 455 23.4 4.26 23.3 4.93 23.6
10:09 AM 4.50 23.4 419 23.3 4.93 23.6
10:19 AM 4.45 23.5 413 23.3 4.92 23.7
10:29 AM 4.40 23.5 4.07 23.3 4.88 23.7
10:39 AM 4.35 23.4 4.01 23.3 4.87 23.7




Date:
Location:
River:
Sediment:

7/30/2007

DO Meter Air Calibration Info:

Table 7

2007 SOD Measurement Station: F

South of 31*' St Oak Brook Dam
100ft wide, 1-1.3 ft deep, 20% sediment
3.1- 3.4 ft deep, thick, fluffy organic

| Meter 1 Meter 2 Meter 3

[DO (mg/L) 8.34 8.26 8.28

Photosynthesis reference and QC:

Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 11:16 AM 1:00 PM ~ 6.13 24.5

Light bottle 5.75 26.1

Dark bottle 4.83 25.6

Measuremenis:
Time Probe 1 Probe 2 Blank

DO(mglk) | Temp.(°C) DO (mg/) | Temp.(C) DO(mgh) | Temp.(°C)

11:21 AM ~ 4.89 242 ~ 498 241 ~ 540 24.3
11:31 AM 4.71 24.0 4.99 24.0 5.47 24.4
11:41 AM 461 24.1 4.85 24.1 5.43 24.6
11:51 AM 452 24.2 4.74 24.2 5.38 24.7
12:01 PM 4.43 24.3 4.64 24.3 5.32 24.9
12:11 PM 4.34 24.5 4.54 24.4 5.28 25.1
12:21 PM 4.25 24.7 4.45 24.5 5.21 25.2
12:31 PM 417 24.5 4.35 24.6 5.19 25.3
12:41 PM 4.09 245 4.22 24.7 5.15 255
12:51 PM 4.01 25.1 4.19 24.9 5.11 25.6




Date:
Location:
River:
Sediment:

7/25/2007

DO Meter Air Calibration Info:

Table 8

2007 SOD Measurement Station: G

Oak Brook Dam-Downstream 1 OBD-DS1
Width 35 ft, Depth 1.5-2.3 ft, 50% sediment, pool with sediment before a riffle, gravel & shell upstream
Depth 0.7-1.0 ft, sandy sediment

Meter 1 Meter 2 Meter 3
DO (mg/L) 8.26 8.15 8.09
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 9:55 AM 6.66 24.4

Light bottle 10:06 AM 11:42 AM 7.05 25.0

Dark bottle 10:06 AM 11:42 AM 6.68 24.7

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgh) [ Temp.(°0) DO(mgl) [ Temp.(°C) DO(mgk) | Temp.(°C)

10:06 AM 6.53 24.0 6.54 24.0 6.31 24.3
10:16 AM 6.50 24.0 6.49 23.9 6.29 24.3
10:26 AM 6.43 24.0 6.44 23.9 6.26 24.3
10:36 AM 6.36 24.0 6.40 24.0 6.24 24.4
10:46 AM 6.30 24.1 6.39 24.0 6.26 24.4
10:56 AM 6.24 24.1 6.30 24.1 6.21 24.5
11:06 AM 6.17 24.2 6.25 24.2 6.21 24.5
11:16 AM 6.12 24.3 6.20 24.2 6.15 24.5
11:26 AM 6.06 24.3 6.16 24.3 6.15 24.7
11:36 AM 5.99 24.4 6.10 24.4 6.15 24.7




Date:
Location:
River:
Sediment:

7/25/2007

DO Meter Air Calibration Info:

Table 9

2007 SOD Measurement Station: H

Oak Brook Downstream 2. 500 ft North of Visitor Center
Width 80 ft, Depth 1.7-2.4 ft, 25% sediment
Depth 0.5-1.0 ft, light, fluffy, silty and highly organic

- Meter 1 Meter 2 Meter 3 N
DO (mg/L) 7.48 7.57 7.77]
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)
Initial 12:45 PM 717 25.7
Light bottle 12:45 PM 2:20 PM 7.29 25.8
Dark bottie 12:45 PM 2:20 PM 6.87 25.7
Measurements:
Time Probe 1 Probe 2 Blank
DO (mg/L) Temp. (°C) DO (mg/) | Temp.(°C) DO (mgl) |  Temp.(°C)
12:45 PM 6.93 25.5 6.80 24.9 ~ 6.68 25.8
12:55 PM 6.78 25.4 6.62 25.4 6.83 25.7
1:05 PM 6.64 25.3 6.49 25.3 6.78 25.7
1:15 PM 6.52 253 6.36 25.3 6.76 25.6
1:25 PM 6.39 25.3 6.23 25.2 6.73 25.6
1:35 PM 6.27 25.3 6.09 25.2 6.66 25.6
1:45 PM 6.14 25.2 5.97 25.2 6.63 255
1:55 PM 6.02 25.3 5.84 25.2 6.60 25.5
2:05 PM 5.90 25.3 5.72 25.2 6.57 25.6
2:15 PM 5.79 25.3 5.59 25.3 6.52 25.7




Date:
Location:
River:
Sediment:

8/1/2007

DO Meter Air Calibration Info:

Table 10

2007 SOD Measurement Station: |

Grave Mill Upstream 2, where Creek turns north, opposite Salt Creek Circle
Width 130 ft, Depth 1.6- 2.2 ft, 100% sediment
Depth 2.3- 2.7 ft, light, fluffy, gelatinous, organic

Meter 1 Meter 2 Meter 3
DO (mg/L) 7.62 7.51 7.58
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 2:51 PM ~ 6.51 28.9

Light bottle 2:51 PM 4:36 PM 6.38 28.7

Dark bottle 2:51 PM 4:39 PM 6.37 28.6

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgl) [ Temp.(°C) DO(mgl) [ Temp.(°C) DO(mgl) | Temp.(°C)

3:03 PM ~ 588 28.3 ~ 5.90 28.4 5.98 28.7
3:13 PM 5.75 28.2 5.67 28.3 6.10 28.7
3:23 PM 5.60 28.2 5.49 28.3 6.05 28.7
3:33 PM 5.46 28.2 5.33 28.3 5.98 28.7
3:43 PM 5.31 28.2 517 28.3 5.93 28.7
3:53 PM 517 28.2 5.02 28.3 5.90 28.8
4:03 PM 5.03 28.3 4.87 28.3 5.85 28.8
4:13 PM 4.90 28.3 4.72 28.3 5.77 28.8
4:23 PM 4.76 28.3 4.59 28.3 5.73 28.8
4:33 PM 4.62 28.4 4.46 28.4 5.68 28.8




Date:
Location:
River:
Sediment:

Just upstream of GM Dam along west bank

7/24/2007

Table 11

2007 SOD Measurement Station: J

Width 200 ft,Depth 1.8-2.2 ft, 100% sediment, slow flow above dam, murky, leeches
0.8-2.0 ft deep, light fluffy gelatinous sediment

DO Meter Air Calibration Info:

2:35 DST Meter 1 Meter 2 Meter 3

DO (mg/L) 8.49 8.28 7.72

Photosynthesis reference and QC:

Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 2:37 PM 10.11 26.0

Light bottle 2:42 PM 4:47 PM 8.38 25.4

Dark bottle 2:42 PM 4:49 PM 8.17 25.2

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgl) | Temp.(°C) DO(mgl) | Temp.(°C) DO(mgL) | Temp.(°C)

2:44 PM 9.78 25.7 9.70 25.6 ~ 8.80 26.0
2:54 PM 9.52 25.6 9.48 255 8.86 26.0
3:04 PM 9.29 255 9.27 25.5 8.82 25.9
3:14 PM 9.07 25.4 9.08 25.3 8.68 25.8
3:24 PM 8.87 25.4 8.90 25.3 9.13 25.8
3:34 PM 8.65 254 8.70 25.3 9.26 25.8
3:44 PM 8.46 25.3 8.53 25.3 9.55 25.9
3:54 PM 8.27 25.3 8.38 25.3 9.51 25.9
4:06 PM 8.10 25.3 8.22 253 9.47 25.8
4:16 PM 7.93 25.3 8.07 25.3 9.39 25.8
4:26 PM 7.75 25.3 7.92 25.3 9.31 25.8
4:36 PM 7.58 25.3 7.77 25.3 9.29 25.8
4:45 PM 7.43 253 7.64 25.3 9.17 25.7

Note: Installed plug in Probe 3 between 3:14 PM and 3:24 PM.
Pump hose came loose in Probe 3 between 3:44 PM and 3:54 PM.




Date:
Location:
River:
Sediment:

7/24/2007

DO Meter Air Calibration Info:

Table

12

2007 SOD Measurement Station: K

SC downstream, along west bank, of Grane Mill & York Road
Width 80 - 90 ft, Depth 1.6 ft, 20% Sediment
4.8 inches deep, sandy with silt

Meter 1 Meter 2 Meter 3
DO (ma/L) 9.08 9.07 9.08
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)
Initial 9:00 AM 7.13 23.9
Light bottle 9:09 AM 10:45 AM 7.60 24.7
Dark bottle 9:09 AM 10:47 AM 7.03 24.2
Measurements:
Probe 1 Probe 2 Blank
Time DO(mgL) [ Temp.(°C) DO (mgl) [ Temp. (°C) DO(mgL) | Temp. (°C)
9:09 AM 7.08 23.7 ~ 7.20 23.8 6.53 24.0
9:18 AM 6.90 23.8 7.04 23.9 6.58 241
9:28 AM 6.80 23.8 6.95 23.9 6.56 241
9:39 AM 6.70 23.8 6.85 23.9 6.52 24 1
9:50 AM 6.60 23.9 6.75 23.9 6.50 241
10:01 AM 6.51 23.9 6.67 24.0 6.45 241
10:11 AM 6.42 23.9 6.58 24.0 6.49 24.2
10:22 AM 6.32 24.0 6.49 241 6.47 24.3
10:33 AM 6.23 241 6.40 24 1 6.41 24.3
10:42 AM 6.15 242 6.33 24.2 6.38 24.5

Note: Plug out on Probe 1




Date:
Location:
River:
Sediment:

7/24/2007

DO Meter Air Calibration Info:

Table 13

2007 SOD Measurement Station: L

SC West Bank Behind Robert Clolun Center
Width 250 ft, Depth 1.5-2.0 ft, 90% sediment, murky brown
0.8-1.0 ft deep, silty sand with lots of organic matter

Meter 1 Meter 2 Meter 3
DO (mg/L) 9.68 9.24 8.43
Photosynthesis reference and QC:
Time Probe Reading
Start End DO (mg/L) Temp. (°C)

Initial 11:21 AM ~ 8.70 25.0

Light bottle 11:21 AM 12:57 PM 8.88 25.5

Dark bottle 11:21 AM 12:59 PM 8.27 25.4

Measurements:
Time Probe 1 Probe 2 Blank

DO(mgL) | Temp. (°C) DO(mgL) | Temp.(°C) DO (mg/k) | Temp.(°C)

11:24 AM 8.85 24.8 8.81 24.8 8.00 25.0
11:34 AM 8.69 24.7 8.59 247 8.15 25.1
11:44 AM 8.57 24.8 8.44 24.8 8.07 25.2
11:53 AM 8.45 24.8 8.31 24.8 8.04 25.3
12:04 PM 8.33 249 8.19 24.9 7.94 25.5
12:15 PM 8.21 25.0 8.09 25.0 7.85 25.6
12:25 PM 8.10 25.1 7.99 25.0 7.79 25.7
12:35 PM 7.98 25.2 7.87 251 7.74 25.8
12:45 PM 7.87 25.2 7.78 25.2 7.72 25.8
12:55 PM 7.76 25.3 7.68 2562 7.69 25.8




Table 14: Summary of In-Situ Sediment Oxygen Demand (SOD) during 2007 SOD Survey

In-Situ SOD Measurement Chamber Dimensions: Volume (L) = 64.86; Area (m?) = 0.27

Slope (mg/L/d) SOD (g/m®/d) Average Temperature (°C) | SOD (g/m*/d) - Temperature Corrected to 20 °C
Station 1D Probe 1 Probe 2 Blank Probe 1 Probe 2 Average Probe 1 Probe 2 Probe 1 Probe 2 Average

A -14.84 -4.15 -8.28 1.58 0.00 0.79 259 256 1.00 0.00 0.50
B -20.55 -14.69 -4.84 3.77 2.37 3.07 23.9 24.0 2.79 1.74 2.27
o} -7.92 -9.79 -3.93 0.96 1.41 1.18 24.4 24.5 0.68 1.00 0.84
D -5.58 -7.93 -5.59 0.00 0.56 0.28 25.2 25.3 0.00 0.37 0.19
E -8.42 -10.93 -3.26 1.24 1.84 1.54 23.4 23.3 0.95 1.43 1.19
F -13.41 -13.94 -6.65 1.62 1.75 1.69 24.4 24.4 1.16 1.25 1.20
G -8.83 -6.99 -2.71 1.47 1.03 1.25 241 241 1.07 0.75 0.91
H -18.14 -18.98 -5.50 3.04 3.24 3.14 25.3 25.2 2.02 217 2.09
| -20.25 -22.60 -7.54 3.05 3.62 3.34 28.3 28.3 1.62 1.91 1.76
J -27.40 -24.08 -8.69 4.49 3.70 410 25.4 25.4 2.96 2.45 2.70
K -13.55 -12.82 -3.07 2.52 2.34 2.43 23.9 24.0 1.86 1.72 1.79
L -16.87 -16.93 -8.58 1.99 2.01 2.00 25.0 25.0 1.36 1.37 1.36

Note: For Station A, SOD of Probe 2 is zero as DO depletion in the blank chamber was greater than in the Probe 2 chamber.




Table 15: Summary of Average SOD in the Upstream and Downstream of the Dam during 2007 SOD Survey

Dam Loaction SOD (g/m</d) - '-I'remperature Corrected to 20 °C
Oak Meadows Golf Course Dam Upstream 1.38
Downstream 0.51
Old Oak Brook Dam Upstream 1.20
Downstream 0.91
Graue Mill (Fullersburg) Dam Upstream 2.19
Downstream 1.58
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Appendix C



Dams

DAM 1 (OLD MEADOWS GOLF COURSE DAM)
DAM 1 (OLD MEADOWS GOLF COURSE DAM)
DAM 2 (OLD OAK BROOK DAM)

DAM 2 (OLD OAK BROOK DAM)

DAM 3 (FLLERSBURG WOODS DAM)

DAM 3 (FLLERSBURG WOOQDS DAM)

Reach

Label

EGAN - SPR BK

SPR BRK - ADD N
IMPOUNDMENT - DAM 1

DAM 1 (OLD MEADOWS GOLF COURSE DAM)
SPR BRK - LAKE ST

LAKE ST - ADD S

ADD S - ST CHAR

CSO REACH

STEEP REACH

FLAT REACH - POOL

POOL -RT 88

RT 88 - 31ST

31ST - FULL PARK 1

DAM 2 (OLD OAK BROOK DAM)
318T - FULL PARK 2
IMPOUNDMENT - DAM 3

DAM 3 (FLLERSBURG WOODS DAM)
DWN FR FULL PARK

TO CONF ADD CR

TO CONF DES PLA

Location

Busse Lake Dam

JFK Blvd

Thorndale Ave

Butterfield Rd

Footbridge Fullersburg Woods
York Rd

Wolf Rd

KM

36.9 0.0
36.9 100.0
20.0 0.0
20.0 100.0
17.2 0.0

17.2 100.0

Distance Elevation

{km)

RM

(m)
41.8 203.6
37.3 202.7
36.9 201.9
36.9 201.8
34.9 200.3
34.0 199.5
29.1 198.6
28.0 198.3
26.9 197.3
24.3 196.8
23.2 196.6
20.6 196.4
20.1 196.8
20.0 196.8
17.9 194.5
17.3 194.3
17.2 194.2
10.8 190.9
5.1 188.0
0 187.1014383
km

29.66 47.73314304
28.68 46.15598592
26.95 43.3718208
16.13 25.95871872
11.15  17.9441856

10.6  17.0590464

8.11 13.05177984

miles
22.913
22913
12.427
12.427
10.7
10.7

Min  Max minus plus Average

Min  Max minus plus Average

July
21.92 2456 1.35 1.29
22.45 25.64 1.52 1.67

2365 2828 2.43 2.19

23.27
23.97

26.08

AUgust
22.84 2585 1.13 1.88
22.76 25.82 1.52 1.54

22.50 27.66 2.57 2.59

23.97
24.28

25.07

26.97
27.28

28.07



QUALZK

Stream Water Quallty Model
Salt Creek (8/15/2006)
Point Source Data:

A

600.00 3400.00
440.00 2460.00
510.00 2890.00
480.00 2720.00
400.00 2210.

460.00]  2590.00
470.00  2630.00
820.00]  4680.00
630.00 3570,




* The headwater of the mainstom {(or

whera the diffuse source enters.

IMPOUNDMENT - DAM 1| Mainstom hoadwater 37.30 3723
IMPOUNDMENT - DAM 1|Mainstom headwater 37.23 37.15
IMPOUNDMENT - DAM 1|Mainstom hoadwater 3748 37.00
DAM 1 1i{Mainstom headwater 37.00 38.90
Total 1
31ST - FULL PARK 1| Mainstem headwater
3187 - FULL PARK 1]Mainstem haadwatar
31ST - FULL PARK 1[Mainston: hoadwater
31ST - FULL PARK 1| Mainstom headwater
315T - FULL PARK 3 1| Mainstam haadwater
3157 - FULL PARK 3 1i{Mainstom hoadwater
F1ST - FULL PARK Mainstem hoadwater
31ST - PARK 1 Mainstam haadwater
31ST - FULL PARK Mainstam headwatar
31ST - FULL PARK Mainstem hoadwatsr
31ST - FULL PARK 1|Mainstem haadwater
ST-FLULLPARK3 1]{Mainstem headwater
IMPOUNDMENT1 - DAM 1| Mainstam hasdwatar
IMPOUNDMENT1 - DAM 1| Mainstem headwater
IMPOUNDMENT2 - DAM 1{Mainatem headwater
IMPOUNDMENT2 - DAM 1{Mainstom haadwaler
IMPOUNDMENTZ - DAM 1|Mainatam haadwatar
IMPOUNDMENT2 - DAM 1| Mainstem haadwater

BEEER Rt

27.20 1167.78 33.63]  100.00 .00
271.20 1209.31 34.83]  100.00 00
27.20 1279.28 36.86]  100.00 .00
2720 52.02 100.00 .00
157.34)

27.30 648.85 11.21]  100.00 .00
27.30 831.35 14.37]  100.00 7.

271.30 831.35 1437  100.00 .00
21.30 B831.386 1437 100.00 .00
27.30 B31.40 14371 100.00 7.00
27.30 300.33/ 519 100.00 .00
27.30 400.58 6.92]  100.00] 7.00|
27.30 496.85 8.58] 100.00 7.00)
27.30 587.87 10.16]  100.00 .00/
27.30 67227 11.62]  100.00 7.00
271.30 751.38 1298 100.00 7.00
27.30/ 856.91 14.81]  100.00 7.00
27.30] 73265 1 100.00 7.00
27.30/ 1219.27 21.07 1 7.00
27.30/ 1434.02 24781  100.00 7.00
27.30] 1621.07 28.1 100.00 .00
27.30 1830.73 31.64] 100.00 .00
27.30 1715.98 29.65]  100.00 .00
27.30 1591.07 27.43]  100.00 .00

314.24
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Downstream Distance vs Elevation

Oak Meadows Golf Course dam Old Oak Brook dam Fullersburg Woods Dam (Graue Mill)
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BODu (mg/L)

Salt Creek (8/15/2006) Mainstem
Monthly Average of June 2005 DMR Condition with 3°C Increased Plant Discharge and Air Temperature

Note: A ratio of 2 of ultimate CBOD to CBODS was used to convert from permitted maximum CBODS concentration for point source input.

| 3
[
5
»
b
3

~N

\-____-—--——___

60

50 40 30 20 10 0
Distance from downstream (km)

= CBODf (mgO2/L) - = CBODf (mgO2/L) Min — — CBODf (mgO2/L) Max 4 Point Source Locations
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Comparison of 20°C-Temperature Corrected SOD in Salt Creek
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Salt Creek (8/2/2007) Mainstem
Model Input of Sediment Oxygen Demand (SOD): 2007 Calibration Run
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Model Input of Sediment Oxygen Demand (SOD): Validation Run (6/19/06 to 6/21/06)
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Salt Creek (6/20/2006) Mainstem

Comparisons of Observed and Predicted Dissolved Oxygen: 2006 Validation Run (6/19/06 to 6/21/06)
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Salt Creek (6/20/2006) Mainstem

Model Predicted Travel Time: 2006 Validation Run (6/19/06 to 6/21/06)
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Salt Creek (6/20/2006) Mainstem
Model Predicted Flow: 2006 Validation Run (6/19/06 to 6/21/06)
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Salt Creek (8/2/2007) Mainstem
Comparisons of Observed and Predicted Dissolved Oxygen: 2007 Calibration Run
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Daily Minimum Dissolved Oxygen vs. Downstream Distance
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Sediment Oxygen Demand vs. Downstream Distance
All Dams Removed
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Appendix D



Appendix D. Summary of Comments made during public meeting outlining the
findings and recommendations if the DO Study Report for Salt Creek.

Meeting 1. 7.30 PM Oak Brook Village Hall. 03.18.2009. Number of attendees
44
Comments: (Italicized are hosts answers)

Public Comments
Two solutions were proposed, the second was not clear.

1. Bridging or ramping
2. Partial Breach - water not over the top of the dam unless auxiliary pumping

Will there be a concrete apron installed with the breaching option?

There would be a natural scour pool. There would not be an apron installed,
perhaps there would be buttressing of the dam.

Scour pool is a bad term; it implies sediment in my backyard.
Erosion cannot increase under the regulations.
What was the cost of dredging when completed previously?
$500,000-600,000 in 1995 dollars
Can aeration be created any other way?
Bridging, riffles and artificial aeration
Can riffles be used upstream of the dam?
No, a change in elevation is needed; it can’t be done in a flooded area
What would the bridging option look like?
The crest would go down, ramp created on the downstream side.
Would there be water flowing over the dam?

Yes, but part of the dam would have to be removed to achieve the DO
standard, the fall would be smaller than at present

What would it look like upstream in the bridging option?



Look at diagram — pink shows where the water level would be if the crest was
decreased by one foot. The aqua shows two feet. The yellow shows three
feet. The channel will narrow with the bridging option.

Committee member is disappointed with the context, the colors are bad, the slides
are different, the committee met four times and they had not seen this graphic.
Gates were put in at the dam to make it a flood control structure. When the gates are
open the upstream channel recedes to 35 feet wide, can’t see it from Spring Road.
Vegetation will impede the flow of water when flooding.

Under no circumstances will any part of this project make flooding worse.
Trees slowing down flow more than offset by increased storage? Bath tub
example. The reservoir will be empty so additional capacity is created.

If the sediment decomposing take DO wont dredging help?

Sediment is constantly being added and even a fine layer will trigger oxygen
consumption. No re-aeration in pool.

Treatment plants add sediment at storm time.
Treatment plants have constant flows. If we do activity and do not meet the
DO goal, IEPA will come back and say do more, this is not an attempt to draw
attention away from POTWs

There was a request for three dimensional models.

That would be cost prohibitive and would not add to the understanding of the
problems or potential solutions.

How does the mill race continue to flow if the dam is taken down three feet? If the
dewatering gates are open the raceway is dry.

There are a number of ways to accomplish this, how it will be accomplished
exactly hasn't been decided. Needs to be discussed with mill operators. It
can, and should be, engineered to continue to flow.

Are there any threatened or endangered species at the site? If there are no
threatened and endangered species, it's not that critical of a problem.

No, there have not been any threatened or endangered species identified on
site because the habitat and water chemistry are so degraded that they can
not support threatened or endangered species. The habitat will not support
even common species.

A microphone should be on hand.

There will be one at the March 31% meeting.



Concerned because the character of the mill area will be changed, lose the beauty of
the area — artists, photographers, families come. There are 20,000 visitors a year.

This is the only place where we have a historic dam that dates back to the 1830s.

The Clean Water Act does not allow for exemptions, we are looking for a
balance between the history and water quality improvements.

How can the historic integrity of the site be maintained if water does not flow over the
dam?

Where is EPA? What can we do? Who do we contact beyond this meeting?

IEPA’s solution is to go to treatment plants, but that costs money and won't
meet the stated environmental goals. We would still have impairment on the
waterway even under optimal plant upgrades. We have two options, dam
modification and aeration. We discarded aeration because it doesn't solve
the habitat problems and it is expensive. Aeration scenarios were examined,
four different options that resulted in the following 1) very expensive
equipment 2) costly maintenance 3) no one to maintain and operate 4) where
to locate the equipment. If ever treatment plant puts out drinking water
quality effluent, the problem is not solved.

What about the two bridges above the dam?
It was clarified that the question was referring to additional dams shown
above Graue Mill. Oak Meadows is owned by the Forest Preserve District
and will be addressed — likely removed. The Old Oak Brook Dam is not
causing a major problem. We have taken the worst problem on the waterway
and made it a priority project. Then we will monitor to see if the problem is
solved.

Are we going to destroy Graue Mill so we can take of one mile of Salt Creek?

All indicators show that area at Graue Mill is one of the largest water quality
problems on Salt Creek.

| live downstream, what will happen to the water? There’s quite a bit of flooding
now.

The dam creates no storage so both options will cause no increase in
flooding. The DuPage County Ordinance does not allow for an increase in
flooding.

Do dewatering gates exist at the dam?

Yes.

Can we open the bridge and see if it improves DO?



It was noted that the question refers to the dewatering gates, not a bridge.
The Forest Preserve District operates the gates and has said that they are
insufficient to dewater the impoundment. They clog with woody debris. The
Forest Preserve District does not want to routinely clean the gates. The
dewatering gates have approximately half the capacity of what is being
proposed. Option should be examined more closely and had come up at the
DRSCW working committee on DO

Both options for altering Graue Mill dam will not preserve the historical aspect. The
aesethics will be destroyed. Wedding parties are there every weekend. Painters
paint the waterfall. The water flowing over the dam is an aeration system. He’s
appalled that we have a government that is worried about marginal affects.

To us, and a number of other groups such issues are not small but essential.

Environmental agencies will sue if the solutions do not have enough of an

environmental effect.
Commentor has been on the Salt Creek Committee. She was the Vice Chair of the
DuPage County Stormwater Commission. She was around for the flood of 1987.
The DuPage County Stormwater Committee is the only one licensed by the Corps of
Engineers to operate on their behalf. They would lose that if they allowed flooding to
be exacerbated downstream. It's important for residents to negotiate out a good
answer. |IEPA answers to USEPA, they hold all the cards. We need to collaborate
to come up with a reasonable solution.

In Person Comments
If water flow in raceway can be maintained project look like fair compromises

Presenter knows nothing of history and is biased

It is understands that area upstream is essentially dead (devoid of life)

Previous skepticism of project largely assuaged

Very interesting presentation

Maintaining flow in race way is key

Comment Box:

Fishable/swimmable?

It won't help to alleviate the sediment problems or remove the dams if the dumping

of raw sewage continues in Fullersburg Woods from the Hinsdale Sanitary Sewers
(Flagg Creek POTW).



Meeting 2. 7.30 PM Oak Brook Village Hall. 03.31.2009. Number of attendees
60

Comments:

Speaker from the Dullersburg Homeowners Association 550 homes, personal
observations. Moved here with wife 58 years ago. His home was built in 1874, one
of the only structures here that is that old including the dam, the York grocery store.
He thinks this is heritage vs. fish. He doesn’'t know where the swimming concept
came from. He is an environmentalist, but you have to draw the line somewhere.
Oakbrook is the jewel of DuPage County. It has eight historical buildings. He
doesn’t know the distinction between a creek or a river. The creek is an essential
part of the character of Oakbrook. The vegetation will grow up and encroach and
the creek will disappear visually. Are we here to support the fish downstream?
Solution is to reexamine dredging in phases and discovery. There is no doubt that
we could get grants. If dredging doesn’t meet the criteria perhaps breaching. He
wants to start group. Has to be a compromise. Last report said Salt Creek meets
the DO standard and he thought DO problem was from Addison Creek. Certainly
wouldn’t want this to wind up in litigation, but don't rule it out.

What body has ultimate authority? Who would do project

This is convoluted in lllinois. Property lines go out to the middle of Salt Creek
in EImhurst and would have to get property rights. IEPA is responsible for
water quality. IDNR is responsible for fish and animals. In this case there is
one property owner — the Forest Preserve District, project can not happen
without their consent. What will happen is that the Workgroup will do the data
collection, hire a design consultant through grants, hand over the project to
DuPage County Stormwater because they have the resources and
knowledge to implement the project.

What is the authority of the Village of Oak Brook?
Answer by Village Trustee - the Village has no authority. If the residents say
that don’t want any change the Village can make a formal statement to the
Forest Preserve District, the Workgroup, the IEPA.

Wouldn't the work require a construction permit from the Village because it's within
the Village limits?
Not aware of how permitting would function

What agency is requiring the Forest Preserve District to do this?
IEPA is requiring water quality improvements. The best way to advance to
those improvements is to reduce the size of the impoundment.



Last meeting, it was indicated another dam upstream of Graue Mill would be
removed or breached. Wouldn't it be prudent to do that first?
We are trying to get the biggest bang for our buck. We are discussing
removing the dam at Oak Meadows with Forest Preserve District. Old Oak
Brook dam is not that big of a DO problem because it has a small
impoundment.

What about flooding, salt, parking lot runoff?
NPDES Phase Il addresses stormwater. The program is in its 6th year. It
changes how stormwater is treated. Silt fence, grassy swales, are Best
Management Practices (BMPs), which are required to be implemented in
communities to treat stormwater runoff. Stormwater is the second biggest
problem in Salt Creek. The Workgroup has been very active in chloride
education and is also looking at stormwater.

Russ Strand from Robin Hood Ranch: Report says Salt Creek is an effluent
dominated stream, what does that mean?
Salt Creek is dominated, approximately 85%, by wastewater effluent at low
flow conditions, (when it's not raining). This starts at the Eagen plant in
Schaumburg and goes all the way to EImhurst.

What is a combined sewer overflow (CSO)?

Every community has a sewer collection system. A CSO is storm and
sanitary sewers in one system. Elmhurst and Oak Brook have separate
sanitary sewers which go to the treatment plant. The storm sewer goes
directly to the river. In a CSO, all flow goes to the plant and is fully treated for
up to the 10 year storm event. For the 10 year storm event and above, the
flow bypasses part of the treatment plant, after it is treated through gravity
and separation. A 10 year event or greater is very diluted.

What is a sanitary sewer overflow (SSO)? Flagg Creek POTW example
An SSO should never happen, it's a violation of the Clean Water Act. It
happens when the sanitary collection system is overwhelmed. It consists of
very diluted material, but it is illegal.

He has picked up material in Fullersburg Woods. Syringes, etc.
This information was shared with the Forest Preserve District and Flagg
Creek Sanitary District after the last meeting. It could be many things, such
as a sewer blockage or collapse.

He’d like to see these things fixed before we talk about taking out the dam.
Agreed

Do you have any flexibility or judgment in this issue? The fact that you want to turn
this into a swamp is offensive to me. Why are we returning this is the mosquitoes?
You used models, the global warming model from 20 years ago are wrong. Models
can say whatever you want them to say.



The Clean Water Act does not have exemptions. Our flexibility is how we can
implement these things. We've thought about merging what was done at the
Kent dam with breaching, that was a flexible approach.

On mosquitoes the situation is quite the reverse, mosquitoes love low DO and
still water — the impoundment is more desirable than a moving river. Also in
free flowing conditions more fish are available to consume mosquito larvae.
Yes models can say what you want it to say. They have alos proven powerful
tools for predicting events. On top of the model, we have three years of
continuous DO monitoring. All other parameters were directly sampled —
habitat, fish, macro invertebrates. Once again the goal is water quality not a
certain action.

How much does the impoundment have to be reduced by to meet minimum DO
standard?
Look at the display boards in the back of the room. This is the kind of
flexibility we have — if we reduce the hydraulic head of the dam by 2.5 feet,
the river will draw down by 3 feet, not sure what the area of the impoundment
would be, but this would meet the DO standard.

Can residents participate in the committee?
Tom Richardson said that he is a resident of Oak Brook and a member of the
committee, as wells Joe Rush from the Fullersburg Woods Association,
Karen Bushy from Graue Mill, and another Oak Brook resident.

So far the Workgroup has confirmed that there is a water quality problem.
We’re not rushing to provide any solutions, there is much more time for
community input.

Has there been any consideration of the change in property values? Where the
bridge goes over the creek, the creek is 90 feet wide and will be reduced to 20-40
feet. The creek is hard to see. Vegetation and trees will further hide it.
The Forest Preserve District will be a major partner and they will have to look
at the management plan. Will provide information on property values

Everyone keeps saying this is not a dam issue, it is a dam issue. The dam has been
there since the 1850’s. The perspective given is always from the south side of the
creek looking away from the mill, the mill would sit without any water around it and
would look very unnatural. This is human habitat and we need to look at the human
side of the story. Partial removal will destroy what the dam is. The mill was a site on
the underground railroad.

The dam was built to control water, to regulate flow. If you open up the dam, how
will you control erosion down stream?
The dam was not built for flood control or erosion control. Flood levels and
erosion cannot change under the current permitting system. The dam was
built as a hydraulic battery.



It was said before that the dewatering gates were not enough, that 60 feet of the
dam would have to be removed and that the dewatering gates are only 25-30 feet.
We don't need an all or nothing approach. We should strategically place a bunch of
rocks upstream ad open the gates from Monday through Thursday. Close the gates
for the weekend.
This maybe done as a demonstration and to gather further data. In the long
term, it is not feasible because the capacity is not there and the Forest
Preserve District does not want to clean the dewatering gates frequently.

The Forest Preserve District works for the taxpayers.

What about the ducks, geese and the one heron?
The habitat will bring more birds. We currently have puddle ducks. There will
be more herons because they are fishermen.

If the stream is effluent dominated, what are our native fish species?
16™ and Spring Road is the location of the first native flow. Upstream of that
it was stormwater. The Des Plaines has always had a constant flow. The
fish migrated upstream.

Did you do BOD measurements with normal flow.
No.

26 villages are contributing (to the Workgroup), what is the total amount of the bill
(for the Salt Creek DO study)?
$300,000 for all the studies on Salt Creek. .

Proposal to dredge and let the creek go down, open the flood gates and when the
sludge dries out use front loaders to put it on Forest Preserve District land. Dredge
down to clay. It will be cheaper. A million dollars will be used, there are lots of
millionaires in this room, about half. We’'re not talking about that much money.

My understanding is that the mill would be shut down part of the time, and the wheel
would only turn part of the time. When | come under the bridge in my costume it's
like Brigadoon. Kids do change in their heads. It's a wonderful place for schools;
they come to Robert Crowne and Graue Mill. Those who work there love it.

The wheel will turn under all scenarios.

Comment Box:

This is a public issue. Water quality affects everyone. Oak Brook residents’ views of
the creek as it is now are not a concern. It's not just fish — it's also habitat. All over
the U.S. dam removal is occurring — in every case all aspects of the water are
improving. Oak Brook Village has no legal authority over the removal or change in
the dam.

| have been a life-long fisherman, and an avid Salt Creek fisherman for the past half-
decade and what bothers me is how many local residents claim this dam removal issue
is about "Heritage vs. Fish". | wholeheartedly disagree. | take pride in being able to catch
big Pike and Walleyes from my own backyard rather than travel to some foreign or out of



state destination...It is about removing Salt Creek's nickname as "sewer ditch" and
cleaning up our own backyards.

Remember, Salt Creek was once incredibly impaired and unusable a few decades ago
with no fish ...clean-up and restoration is still not over yet. The more we sit and wait on
this dam at Graue Mill to continue crumbling and killing further aquatic life at its
upstream and downstream sections, the more power it will take to make significant
improvements to the creek's overall water quality and environmental sustainability.
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