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1. INTRODUCTION

Pursuant to Section 106.1120 of the Illinois Subpart K thermal variance regulations, 35 Illinois
Administrative Code §106.1100 et seq. (the “Subpart K Regulations™), this document presents
the Detailed Study Plan (the “Plan”) for the Joliet #29 Generating Station (“Joliet #29 Station” or
“the Station™). The Joliet #29 Station is located on the lower Des Plaines River (“LDPR”) in the
Upper Dresden Island Pool (“UDIP”). The water quality standards, including water temperature
limits for UDIP, have recently been reviewed and modified by the Illinois Pollution Control
Board (“IPCB”) (IPCB Docket No. 2008-09, Subdocket D). The new thermal standards, which
were adopted by the IPCB on 16 June 2015 and codified on 10 July 2015, will be applicable on

1 July 2018.

Midwest Generation, LLC (“Midwest Generation”) intends to petition the IPCB for Alternative
Thermal Limits (“ATLs”) for the Station. This Plan is designed to provide necessary data for the
preparation of a Clean Water Act §316(a) Demonstration under the Subpart K Regulations to
support an application for ATLs in National Pollutant Discharge Elimination System (“NPDES”)
Permit No. IL0064254. Because of the timing of the planned modifications to the Station
operations and the duration of studies to be conducted to support the application for ATLs,
Midwest Generation will require additional time beyond the 1 July 2018 applicability date of the
new thermal standards to complete the process of obtaining ATLs. Therefore, on 21 July 2015,
Midwest Generation filed a variance petition with the IPCB, Docket No. 16-19, seeking a 2-year
variance from the new thermal standards for the period from the 1 July 2018 applicability date
through 30 June 2020 for its Will County, Joliet #9, and Joliet #29 Generating Stations.

As specified in §106.1115(b) of the Subpart K Regulations, Midwest Generation met with the
Illinois Environmental Protection Agency (“IEPA”) on 4 November 2015 to discuss the elements
of the Conceptual Study Plan that had been submitted to IEPA on 7 October 2015. Input from
those discussions with IEPA is incorporated into this Plan. This Plan provides specific sampling
locations, methods, frequency, and schedule, as well as sample processing, data management,
and quality assurance/quality control procedures. As appropriate, the new sampling effort and
sampling locations will be integrated into the ongoing Upper Illinois Waterway (“UIW”) fish
sampling program in the vicinity of the Joliet #29 Station that fulfills Special Condition 18 of the
Station’s NPDES permit. Although the additional electrofishing and seining locations will be
added to the 2016 fish monitoring program, the other studies described in Section 5 will be
conducted in 2017 and 2018 in order to collect the data after the planned modifications to the
Joliet #9 and #29 Stations are completed. Midwest Generation is in the process of converting the
Joliet #9 and #29 Generating Stations from coal-fueled to natural gas. Thereafter, they will be
operated as “peaking facilities” only during periods of peak system electrical demand. The 2017
and 2018 studies will be initiated a minimum of seven months after repowering is completed and
modified operations begin at both the Joliet #9 and Joliet #29 Stations, which is currently
scheduled to occur by 1 June 2016. This approximate seven-month period is necessary to allow
sufficient time for any potential changes in the receiving waterbody associated with the modified
operations to be detected by the studies.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
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The receiving waterbody for the thermal discharge from the Joliet #29 Station is part of the
UDIP, which has been extensively studied by various dischargers, agencies, and other
stakeholders over the last four decades. Site-specific studies have been conducted for the Joliet
#29 Station by the power plant owners and/or operators over this time. Additionally, state and
federal partners have recently conducted a variety of studies to support efforts to limit the range
expansion of non-native nuisance species, including several species of Asian carp, between the
Mississippi River and Great Lakes drainage basins. This additional sampling, particularly by
simultaneously electrofishing and netting, has likely had a negative influence on the results from
several Midwest Generation sampling locations since 2010 (EA 2015). Midwest Generation will
continue to coordinate its sampling program with the ongoing sampling efforts by these other
entities in order to avoid electrofishing at the same locations during the same week or on the
same day, which has occurred previously.
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2. COMPONENTS FOR A COMPLETE DEMONSTRATION TO SUPPORT
APPLICATION FOR ALTERNATIVE THERMAL LIMITS

In cooperation with the Atomic Energy Commission (predecessor to the Nuclear Regulatory
Commission), the United States Environmental Protection Agency (“USEPA”) developed the
Draft Interagency 316(a) Technical Guidance Manual and Guide for Thermal Effects Sections of
Nuclear Facilities Environmental Impact Statements (1977) (“Technical Guidance Manual”).
Although the Technical Guidance Manual has not been finalized, it remains the primary
guidance for preparation of §316(a) Demonstrations to support a request for a variance from
thermal standards in NPDES permits for electric generating stations. The Technical Guidance
Manual presents several approaches for developing a complete Demonstration: Retrospective,
Predictive, and a “combined” approach.

2.1 RETROSPECTIVE APPROACH

For power plants similar to the Joliet #29 Station that have been in operation for a long period
and have assembled an extensive database related to the aquatic community, the retrospective
analysis uses these historical data to demonstrate that the thermal discharge has not resulted in
prior appreciable harm to the balanced, indigenous population (community). In the case of the
Joliet #29 Station, historical operation in compliance with the Secondary Contact and AS 96-10
Temperature Standards has not caused appreciable harm to the aquatic community in the UDIP.
The retrospective analysis will look at the historical effects of the thermal discharge on several
community biotic categories that may, depending on site-specific conditions, include
phytoplankton, zooplankton, benthic macroinvertebrates, habitat formers, and fish. This analysis
may look at the abundance, distribution, diversity, long-term trends, and other indicators of the
health of these biotic categories relative to areas affected by the thermal discharge and areas
beyond the influence of the discharge. Based on the rationale presented in the Conceptual Study
Plan and input from the IEPA, the §316(a) Demonstration for the Joliet #29 Station will
primarily focus on the available aquatic habitat and benthic macroinvertebrate and fish
communities in the vicinity of the Station.

2.2 PREDICTIVE APPROACH

The predictive analysis uses various metrics for measuring the physiological and behavioral
responses of resident aquatic organisms to water temperature derived from laboratory studies
and, in some cases, field observations. Such measures may include: mortality under acute and
chronic exposure to high or low temperatures, temperature avoidance and preference, and
temperature effects on spawning, development, and growth. A hydrothermal model of the
receiving water will be developed to predict the rate of heat dissipation, dilution, and
configuration of the thermal plume under various ambient river flows and temperatures,
meteorological conditions, and Station operating conditions. The laboratory predicted range of
response temperatures of organisms can then be compared to the model predicted distribution of
temperatures within the thermal discharge plume to assess the potential for mortality, blockage
of migration, avoidance/exclusion from critical habitat or excessively large areas, and potential
effects on spawning success, development, and growth.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
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2.3  APPROACH FOR THE §316(a) DEMONSTRATION FOR THE JOLIET #29
GENERATING STATION

Several recent §316(a) Demonstrations in support of ATLs that follow the USEPA’s (1977)
Technical Guidance Manual have been filed with IEPA, including one for the Dresden
Generating Station located on the Lower Dresden Island Pool (“LDIP”) of the Illinois River at
the confluence of the LDPR and the Kankakee River. These recent Demonstrations have
integrated the retrospective and predictive approaches. Given the long operating history and
extensive historical fish community data available for the Joliet #29 Station, EA Engineering,
Science, and Technology, Inc., PBC (“EA”) will use a similar approach, integrating retrospective
and predictive methods to prepare the §316(a) Demonstration for the Station.

Specifically, the extensive historical database (Section 3) and new sampling data (Section 5) will
be used to develop a rationale demonstrating that the thermal discharge from the Station under
the Secondary Contact and AS 96-10 Temperature Standards has resulted in no “prior
appreciable harm” to the balanced, indigenous community (“BIC”). Statistical evaluation of the
data will be used to compare conditions upstream, within, and downstream of the thermal
discharge, and to evaluate long-term trends in community metrics. Laboratory-generated
biothermal response data for Representative Important Species (“RIS”) (Section 2.4) will be used
in conjunction with predictive hydrothermal modeling of the UDIP to estimate the potential
effects of the modified thermal discharge (Section 4) on the BIC under selected operating and
environmental conditions.

2.4 LIST OF REPRESENTATIVE IMPORTANT SPECIES

Acknowledging that it is not possible, feasible, or necessary to evaluate every species in a
receiving water body, USEPA (1977) provides guidance for selection of RIS to be used for
evaluating the effects of thermal discharges on the balanced, indigenous community. The
selected species are representative of specific components of the aquatic community and include:

Target species of commercial or recreational fisheries
Nuisance species

State or federally listed threatened or endangered species
Species important to the trophic structure/food chain
Forage species

Top level predatory species

Thermally sensitive species.

In a report prepared for USEPA Region 5 and IEPA, Midwest Biodiversity Institute (Yoder and
Rankin 2005) identified a master list of potential Representative Aquatic Species (“RAS”) for
evaluation of use categories and thermal standards; use of RAS in the evaluation of ATLs is
equivalent to USEPA’s (1977) RIS rationale. The RIS list for the Joliet #29 Station considered
species listed by Yoder and Rankin (2005) and the UDIP Aquatic Life Use (“ALU”)
classification.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
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In its June 16, 2015 Final Opinion and Order (Docket No. 2008-09, Subdocket D), the IPCB
decided that General Use Temperature Standards would apply to the UDIP ALU classification in
which the Joliet #29 Station is located. Selection of the RIS is based on review of 20 years of
fish sampling data collected between 1994 and 2014 from the UDIP (between Brandon Road
Lock and Dam and the I-55 Bridge); these data are summarized by EA (2015) in the 2014 annual
fisheries report' (Table 1). These data were used to identify species representative of the fish
community in the UDIP, e.g., numerically dominant species, various trophic levels, targets for
recreational or commercial fisheries, potential nuisance species, thermally sensitive species, and
state-listed threatened and endangered species; no federally-listed species occur in the UDIP.
During the 20 sampling years, a total of 82 species has been collected. The number of species
collected per year ranged from 36 in 1994 and 1995 to 58 in 2014. Twenty-one species were
collected in all 20 sampling years and another 10 in at least 17 years. The 15 most abundant
species accounted for nearly 90 percent of the fish collected in the UDIP and include forage
species, top predators, commercial, and recreational species. Seven of these most abundant
species have been selected as RIS: Bluntnose Minnow, Gizzard Shad, Bluegill, Largemouth
Bass, Common Carp, Channel Catfish, and Freshwater Drum. Other species among the 15 most
abundant are forage and/or recreational species that are adequately represented by the selected
species. White Sucker, considered to be a thermally sensitive species, was also selected as a
RIS; however, White Sucker is uncommon in the UDIP. Although it has been collected in 17 of
the past 20 years, the collection rate was less than five per year. Banded killifish, a state-listed
species, has been collected in relatively low numbers (nine or fewer) during the three most recent
sampling years reported (2012-2014). Only two River Redhorse have been collected, one in
1994 and one in 2003. Nevertheless, both of these state-listed species have been included as
RIS. The River Redhorse and White Sucker prefer riffle and run habitat with clean coarse
substrate, particularly for spawning and, therefore, would not be expected to be common in the
UDIP that consists of slow water currents and predominantly soft, fine substrates.

The retrospective portion of the §316(a) Demonstration will assess the distribution and condition
of the BIC as a whole, as well as the distribution of the RIS, comparing the aquatic community
within and outside of the influence of the Joliet #29 Station’s thermal plume. For the predictive
portion of the §316(a) Demonstration, thermal effects data are limited for some RIS (e.g., state-
listed species such as River Redhorse), in which case surrogate species will be used. For
example, the limited thermal effects data for various redhorse species will be pooled as a
surrogate for River Redhorse. Similarly, thermal effects data will be pooled for various species
of Fundulus spp. as a surrogate for Banded Killifish; this species was not collected in the UDIP
prior to 2012 (Table 1).

" The 2014 annual fisheries report was submitted to IEPA in September 2015.
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The following species are the RIS selected for evaluation of ATLs for the Joliet #29 Station and
UDIP:

Threatened
and
Species Abundant | Commercial® | Recreational® | Nuisance | Endangered | Forage | Predator | Sensitive
Gizzard Shad X X
Bluntnose Minnow X X
Banded Killifish X
River Redhorse X X X
White Sucker X
Common Carp X X
Channel Catfish X
Bluegill X X X
Largemouth Bass X X X
Freshwater Drum X X

a.  No commercial fishing currently takes place in this waterway.
b. Recreational fishing occurs; however, due to the presence of legacy contaminants, there is a long-standing fish consumption advisory.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
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3. DATA GAP ANALYSIS - REVIEW OF EXISTING DATA SOURCES

Commonwealth Edison and Midwest Generation have conducted a variety of studies since 1977
to monitor and document the condition and composition of the aquatic community and the
physicochemical conditions in the vicinity of the Joliet #29 Station (e.g., Commonwealth Edison
1996 and EA 2015). The longest running sampling programs have targeted the fish community.
In addition to the work by Commonwealth Edison and Midwest Generation, the Asian Carp
Regional Coordinating Committee’s Monitoring and Response Work Group (MRWG) has
conducted annual monitoring of various aquatic trophic groups in the UIW since 2010, including
the UDIP near the Joliet #29 Station. The table below briefly summarizes the years of studies
conducted or ongoing.

Data Category Midwest Generation MRWG
Fish 1977-1995 and 1997-2015 2010-2015
Aquatic Macrophytes 1985 and 1995
Phytoplankton 1991 and 1993 2010-2015@
Zooplankton 2010-2015®
Macroinvertebrates 1993 and 1994
Ichthyoplankton 2004-2005 and 2016 at Joliet #9© 2010-2015®
Sediment 1994-1995 and 2008
Habitat Characterization 1993-1995, 2003, and 2008
Thermal Plume Studies 2002 and 2012
Mixing Zone 2002 and 2012
Intake Temperature Monitoring Continuously for most recent 5-year period (Station collected data)
Discharge Temperature Monitoring Continuously for most recent 5-year period (Station collected data)
Thermal Modeling

a. Near the I-55 Bridge in UDIP.
b. Midwest Generation is currently planning to conduct this §316(b)-related study in 2016 at the Joliet #9 Station.

The information presented in the table above has been used to identify existing data gaps that
would need to be addressed in order to meet the criteria (USEPA 1977) for a §316(a)
Demonstration in support of the application for appropriate ATLs for the Station.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
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4. FUTURE STATION OPERATING SCENARIOS

Midwest Generation is in the process of converting the Joliet #9 and #29 Generating Stations
from coal-fueled to natural gas, which is currently scheduled to be completed by 1 June 2016.
Thereafter, they will be operated as “peaking facilities” only during periods of peak system
electrical demand. Two years (2017-2018) of flow and temperature monitoring data from the
Stations’ cooling water intakes and discharges, including helper cooling tower operations at the
Joliet #29 Station, will be necessary to reasonably document and characterize the thermal loading
patterns and capacity factors associated with the future operations. Barring unusual
meteorological conditions and/or atypical Station operation during the 2017-2018 study period,
this two-year study period will provide adequate data for the development of the Danish
Hydraulic Institute’s MIKE 3 model (Section 5.8) that will be used for the predictive assessment
of potential thermal effects to RIS under the new operating scenarios for the Joliet Stations. In
the event meteorological or Station operating conditions during the 2017-2018 study period do
not provide adequate data for the model’s predictive assessment, the study period will be
extended as necessary to collect the additional data required.
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5. STUDY PLAN FOR DEMONSTRATION TO SUPPORT ALTERNATIVE
THERMAL LIMITS

5.1 PHYTOPLANKTON

Except in a few unusual circumstances, phytoplankton have generally been viewed as a biotic
category with low potential for impact associated with thermal discharges to rivers. The 1977
Technical Guidance Manual supports this assumption. High reproductive capacity and short
generation times of most phytoplankton species allow rapid recovery and limit potential effects
to a very small spatial and temporal extent. Thermal sensitivity testing has demonstrated that
phytoplankton typically have relatively high thermal tolerance levels. Relatively high nutrient
availability in the UIW further promotes rapid reproduction and growth.

Annual monitoring of phytoplankton productivity (chlorophyll a) since 2010 by the MRWG near
the I-55 Bridge in the UDIP provides data that can be used to assess the status of the
phytoplankton community in the vicinity of the Joliet #29 Station. Phytoplankton studies
conducted as part of the UIW studies in the UDIP during 1991 and 1993 provide an historical
context for changes in the phytoplankton community in response to other water quality changes
over the last two decades. Given that phytoplankton are typically a low impact biotic category,
the available existing information is considered adequate to characterize this component of the
aquatic community and therefore, no additional studies of phytoplankton are proposed to support
development of a §316(a) Demonstration.

Existing historical data for the UDIP and thermal tolerance data from scientific literature will be
reviewed in the §316(a) Demonstration for the Joliet #29 Station to support the finding that
phytoplankton is a low potential impact biotic category at this site.

5.2 SUBMERGED AQUATIC VEGETATION

Aquatic vegetation can provide cover and spawning habitat for some species/life stages of fish
and invertebrates. Large, dense stands of macrophytes can, however, adversely affect dissolved
oxygen concentrations, particularly during the nighttime respiratory phase. During recent
fisheries surveys, EA (2015) has documented significant increases in distribution and areal
extent of macrophytes in the UDIP and occasional low dissolved oxygen associated with dense
mats of duckweed/algae, which impair habitat for some fish species.

As part of the habitat mapping (Section 5.7), a survey of macrophytes in the reach of the UDIP
between the entrance to the Joliet #29 Station’s intake canal and the 1-55 Bridge will be
conducted to document the extent and dominant macrophyte species. The survey will be
performed once during the peak of the growing season, July-August 2017. The survey will
consist of mapping the approximate boundary of these macrophyte beds using a Global
Positioning System (“GPS”) and identifying the dominant species at selected transects from the
outer edge of the bed to the shoreline.
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Transects will be established at the rate of approximately two transects (one right bank and one
left bank) per half mile of the study area. Approximately 15 paired right and left bank transects
will be surveyed:

Six between the Joliet #29 intake canal and the mouth of Rock Run;

Four from Rock Run to the head of Treats Island;

One at the upstream and a second at the downstream end of Treats Island; and
Three between Treats Island and the I-55 Bridge.

Transect locations will be selected by the aquatic botanist directing the survey based on field
observation of conditions at the time of the survey. The dominant species will be identified and
an estimate will be made of the percent coverage of the area by each dominant species along
each transect. GPS coordinates will be uploaded to a project geographic information system
(GIS) to generate vegetation shape files that will be overlayed on plume maps generated from the
MIKE 3 model and the bathymetric survey maps.

5.3 ZOOPLANKTON

Similar to phytoplankton (Section 5.1), zooplankton have generally been demonstrated to be a
biotic category with low potential for impact associated with thermal discharges (USEPA 1977).
High reproductive capacity and short generation times allow rapid recovery and limit potential
effects to very small spatial and temporal extents. Thermal testing has demonstrated that
zooplankton typically have relatively high thermal tolerance levels.

Annual monitoring of the zooplankton community since 2010 by the MRWG near the 1-55
Bridge in the UDIP provides data that can be used to assess the status of the zooplankton
community in the vicinity of the Joliet #29 Station. Given that zooplankton are typically a low
impact biotic category, the available existing information is considered adequate to characterize
this component of the aquatic community; therefore, no additional studies of zooplankton are
proposed to support development of a §316(a) Demonstration.

Existing historical data for UDIP and thermal tolerance data from scientific literature will be
reviewed in the §316(a) Demonstration for the Joliet #29 Station to support the finding that
zooplankton is a low potential impact biotic category at this site.

5.4 BENTHIC MACROINVERTEBRATES

Because benthic macroinvertebrates can be an important source of food for many fish species,
this biotic category will receive more detailed analysis in the §316(a) Demonstration than the
phytoplankton and zooplankton communities described above. Benthic macroinvertebrates were
sampled during the summers of 1993 and 1994 in the vicinity of the Joliet #29 Station as part of
the UIW study (Commonwealth Edison 1996). Data for this biotic category are now more than
20 years old.

Because the Joliet #29 Station’s thermal discharge results in a buoyant thermal plume, the
warmest temperatures associated with the thermal discharge are near the surface of the UDIP;
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therefore, habitat for benthic macroinvertebrates has minimal exposure to the warmest portions
of the plume that occur in the immediate vicinity of the Station. Consequently, exposure of
benthic macroinvertebrates to higher temperatures in the thermal plume is typically limited in the
vicinity of the Joliet #29 Station.

Given the importance of macroinvertebrates to the aquatic food chain, this Plan will implement 2
years (2017 and 2018) of benthic macroinvertebrate sampling to document the condition of this
biotic category and provide information to evaluate the potential effects of the thermal plume
from the Joliet #29 Station. The objectives of this study will be to determine/compare the
composition, distribution, and abundance of the benthic community among segments above,
within, and below the Station’s discharge. The 2017-2018 results will be compared with those
obtained during 1993 and 1994 to evaluate spatial and temporal trends within the benthic
macroinvertebrate community.

54.1 Field

Because the distribution and community composition of benthic macroinvertebrates is strongly
influenced by the physical and chemical characteristics of the substrate, this study will use
standard artificial substrate samplers (Hester-Dendy plates [“HD’]) in order to factor out the
effects of substrate variability for the evaluation of thermal effects. Benthic macroinvertebrates
will be sampled at 12 locations upstream and downstream of the thermal mixing zone for the
Station with the study area extending from the mouth of the Brandon Road Lock and Dam
tailwater (~RM 285.5) to the I-55 Bridge (RM 277.8). Samplers will be deployed at the left and
right banks in the following six approximate areas: RM 285.5, RM 285.0, RM 283.8, RM 281.7,
RM 280.3, and RM 277.8 (Figure 1). The selection of actual sampling locations will depend
upon field observations of reliable areas to deploy the samplers; GPS coordinates will be
recorded for each sampling location. The same sampling locations will be used in each year to
provide information on inter-annual variability.

Each modified HD artificial substrate sampler will consist of eight 3x3-inch plates constructed
from 1/8-inch tempered hardboard and twelve 1/8-inch plastic spacers. The plates and spacers
will be arranged on a 1/4-inch eyebolt so that each sampler has three 1/8-inch spaces, three
1/4-inch spaces, and one 3/8-inch space among the plates. The total surface area of a single
sampler, excluding the eyebolt, will be 1.01 square feet. A single sample will consist of five
HDs suspended approximately 30-50 cm below the water surface. Triplicate HD sets will be
deployed at each location to minimize the loss of samplers (e.g., vandalism). They will be
placed at each location in July and remain in place for at least a six-week colonization period.
Retrieval of the HDs will be accomplished by enclosing the samplers in a fine-mesh sweep-net
and then carefully lifting the sampler array and net to the surface. The HDs will be disassembled
from the array, placed into a single labeled container, and preserved with 10 percent formalin.
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5.4.2 Sample Processing

Prior to analysis, each sample will be rinsed on a U.S. No. 35 mesh sieve to remove preservative.
Two samplers will be processed for each location. The sample material will be sorted, a small
portion at a time, under a dissecting microscope at 10X magnification. All benthic
macroinvertebrates found will be sorted by major taxonomic groups (e.g., Oligochaeta and
Chironomidae). Specimens will be preserved in 70 percent ethyl alcohol. All benthic
macroinvertebrates will be identified to the lowest practical taxon using the latest taxonomic
keys. Oligochaetes and chironomids will be mounted on glass slides using CMC-10 mounting
media prior to examination under a compound binocular microscope at 40-1000X magnification.

5.4.3 Analysis and Data Interpretation

Spatial and temporal comparisons will be made using density (#/m?), relative abundance
(percentage), Ephemeroptera+Plecoptera+Trichoptera (“EPT”) taxa richness, and total taxa
richness. In addition, an analysis of variance (“ANOVA”) will be performed using the replicate
data to statistically compare community structure metrics such as taxa richness, total density,
Oligochaeta (aquatic worm) density, Chironomidae (midge) density, and Ephemeroptera
(mayfly) density among the sample areas upstream (RM 285.5 and RM 285.0) of the Joliet
Station’s discharge, within the mixing zone (RM 283.8), and downstream of the mixing zone
(RM 281.7, RM 280.3, and RM 277.8).

5.5 FRESHWATER MUSSELS

The Illinois River and its headwaters once provided habitat to a diverse community of freshwater
mussels; however, those populations declined dramatically following construction of the
Chicago Sanitary and Ship Canal (“CSSC”) and the navigational lock and dam system.

Ecological Specialists (2008) conducted a survey for freshwater mussels in a 0.5-mile reach
below Brandon Road Lock and Dam as part of pre-licensing application studies for proposed
hydropower development to identify existing unionid species, their relative abundance, and
evaluate the habitat potentially affected by construction and operation of a hydropower facility at
this site immediately upstream of the Joliet #29 Station. Ecological Specialists (2008) found no
live mussels within survey area and reported that habitat was not suitable for unionid mussels.
Substrate was generally not suitable, consisting mostly of gravel and cobble with little sand and
silt throughout the survey area. Only weathered shells of three common species were identified
(Lampsilis siliquoidea, Pyganodon grandis, and Utterbackia imbecillis) and it was hypothesized
that these shells may have drifted down from an upstream community.

The Illinois Natural History Survey (Price et al. 2012) conducted a regional survey for
freshwater mussels in the Des Plaines River basin and other tributaries to Lake Michigan. This
survey identified live specimens of nine freshwater mussel species; shells for another 10 species
were identified, but with no live specimens. The authors reported that many species collected
historically in the Des Plaines River basin have not been documented in the basin since at least
1920. Only three species (represented by dead specimens or relic shells) were identified from
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the one sampling location downstream of Lockport Lock and Dam in Brandon Pool. They also
reported no evidence of successful reproduction (recruitment of individuals less than 30 mm or
with three or fewer growth rings). Price et al. (2012) concluded that:

the Des Plaines River basin has undergone significant freshwater mussel species loss, and
unless water and sediment quality improve, species loss will likely continue. Urbanization
in the region has profoundly impacted the aquatic habitat available for freshwater
mussels. The navigable waterways throughout the Des Plaines River basin are highly
modified for navigation and waste disposal, and waterways that were formerly rivers exist
now as dredged canals with artificial walls.

Although information on current mussel distribution in the Des Plaines River is limited, the
available evidence indicates that potential freshwater mussel habitat in the UDIP is of poor
quality and that living mussel populations are not likely to exist in the vicinity of the Station.
Therefore, no mussel surveys are proposed in this Plan. Existing historical data for the UDIP, if
available, will be reviewed in the §316(a) Demonstration for the Joliet #29 Station to determine
whether it supports the finding that freshwater mussels are not expected to be affected by its
thermal discharge.

5.6 FISHERIES

The objective of this study will be to determine/compare the composition, distribution,
abundance, condition, and incidence of anomalies of fish upstream, within the mixing zone, and
downstream of the Joliet #29 Station’s discharge. The 2017 and 2018 results will be compared
with those obtained since 1994 to evaluate spatial and temporal trends within the fish
community.

Sampling of the juvenile and adult fish community of the UDIP has been conducted for more
than 37 years (1977-1995 and 1997-2015) by Commonwealth Edison or Midwest Generation.
The ongoing fish sampling program fulfills the requirements of Special Condition 17 of the Joliet
Station #9 NPDES Permit (Permit Number IL0002216) and Special Condition 18 of the Joliet
Station #29 NPDES Permit (Permit Number [L0064254). Sampling has included the use of
electrofishing and beach seines in appropriate habitat. Except as noted below, the overall
geographic and temporal coverage of these surveys are more than adequate to characterize the
fish community in the vicinity of the Joliet #29 Station and any changes that have occurred over
time in response to Station operation, upstream discharger operations, and other environmental
changes in the aquatic system. Due to the change in electrofishing methods in 1994, any
historical comparisons will be confined to data collected since then.

5.6.1 Field

The ongoing fish sampling program includes two locations upstream of the Station’s discharge
(Locations 402 and 402A), a location within the discharge canals of both Joliet Stations
(Location 403), and a location within Joliet #29 Station’s conceptual mixing zone (Location
403A) (Figure 2). Three additional UDIP sampling locations (404A, 405, and 408) are located
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three to five miles downstream of the Station. To provide better spatial distribution of sampling
locations relative to the thermal plume downstream of the estimated edge of that mixing zone,
two new sampling locations will be added between Location 403A and the confluence of Rock
Run (approximately one to two miles downstream of the discharge), one along each bank (Figure
2). The new sampling locations will be similar to existing locations; that is, each will consist of
a 500-meter electrofishing zone. If possible, seining will be conducted within these two new
locations.

Electrofishing will be conducted at all nine UDIP locations using a boat-mounted electrofishing
system energized by a 230-volt, 5,000-watt three-phase AC generator. Each electrofishing zone
is 500 m long. Electrofishing will be conducted in a downstream direction at all locations.
Electrofishing will begin no earlier than 0.5 hours after sunrise and will finish no later than 0.5
hours before sunset. The sampling crew will consist of a driver and a netter. Both crew
members will have long-handled dip nets for catching stunned fish.

Seining will be conducted at seven UDIP locations (all except Locations 402A and 403) using a
25-ft long x 6-ft deep straight seine with 3/16-inch Ace mesh. The sampling distance will
depend on the area available at each location and to the extent possible, will be kept constant
during each sampling period. If electrofishing and seining are to be conducted in the same area
on the same day, seining will be conducted first and at least one hour elapsed before
electrofishing is conducted.

Historically and under the Joliet Stations’ NPDES Special Permit Conditions, sampling is
conducted once in mid-May, once in June, and twice monthly in July, August, and September,
for a total of eight sampling events. With completion of the conversion to gas-fueled operations,
the Joliet Stations will operate as peaking facilities primarily during the warmest and coldest
portions of the year. To evaluate the effects of winter operations, the Plan adds two winter
sampling events each year, once in December (2016 and 2017) and once in January/February
(2017 and 2018). The winter sampling will be coordinated to occur in conjunction with
operating cycles of the Joliet Stations.

5.6.2 Physicochemical Measurements

Water temperature, dissolved oxygen concentration, percent oxygen saturation, specific
conductance, and Secchi disk depth will be measured at each electrofishing location during each
trip. Sampling techniques and calibration procedures/frequencies will be the same as those used
historically during the UIW studies (EA 2015).

5.6.3 Sample Processing

All fish will be held in source water immediately after collection and until processing. All fish
will be counted and identified to the lowest practical taxonomic level, usually species. For each
location and gear, a maximum of 30 specimens of each species collected will be measured for
total length (mm) and weight (g). If over 30 individuals of a species are collected at any
location, then 30 representative individuals will be measured and weighed. The remaining
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individuals of that species will be counted and a group (batch) weight recorded. Minnows
(excluding all carp species, Goldfish, and their hybrids) and other small species such as darters
and topminnows will be identified, counted, and batch weighed. After processing, all live fish
will be returned to the river. All fish not processed in the field will be preserved in formalin,
labeled, and returned to the laboratory for processing. In the laboratory, fish will be processed in
the same manner as in the field.

A voucher collection of unusual or taxonomically difficult species will be compiled. All
observed threatened or endangered species will be photo documented and returned live, if
possible, and will not be routinely included in the voucher collection.

All fish encountered will be examined for external anomalies. External anomalies will be
classified as DELT anomalies (Deformities, Erosions, Lesions, and Tumors), parasites, or
“other” abnormalities. The following is a review of DELT anomalies and their causes in
freshwater fishes:

1) Deformities - These anomalies can affect the head, spine, fins, and have a variety of
causes including toxic chemicals, viruses, bacteria (e.g., Mycobacterium sp.), and
protozoan parasites (e.g., Myxosoma cerebalis).

2) Eroded fins - These are the result of chronic disease principally caused by
flexibacteria invading the fins causing a necrosis of the tissue. Necrosis of the fins
may also be caused by gryodactylids, a small trematode parasite. For this study, fin
erosion will be separated into three categories: slight erosion <1/3 of fin eroded;
moderate erosion 1/3 to 2/3 of fin eroded, and severe erosion >2/3 of fin eroded.

3) Lesions and Ulcers - These appear as open sores or exposed tissue and can be caused
by viral (e.g., Lymphocystis sp.) or bacterial (e.g., Flexibacter columnaris, Aeromonas
spp., Vibrio sp.) infections.

4) Tumors - Tumors result from the loss of carefully regulated cellular proliferative
growth in tissue and are generally referred to as neoplasia. In wild fish populations
tumors can be the result of exposure to toxic chemicals such as polycyclic aromatic
hydrocarbons (PAHs). Viral infections (e.g., Lymphocystis) can also cause tumors.
Parasites (e.g., Glugea anomala and Ceratomyxa shasta) may cause tumor-like
masses, but are not considered tumors. Parasite masses can be squeezed and broken
between the thumb and forefinger whereas true tumors are firm and not easily broken.

An external anomaly will be defined as the presence of externally visible skin or subcutaneous
disorders, and is expressed as percent of affected fish among all fish processed. Only those
anomalies visible to the naked eye will be recorded. The exact counts of anomalies present (e.g.,
the number of tumors or lesions per fish) will not be recorded.

5.6.4 Data Analysis and Interpretation

Data from electrofishing and seining will be reported as number, catch-per-unit-effort (“CPE”,
No./km for electrofishing and No./haul for seining), and percent abundance for each species.
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Index of Well-Being (“IWB”) and modified IWB (“IWBmod”) scores will be calculated for the
electrofishing data and species richness will be calculated for both gears.

Electrofishing and seining data will be segregated by location, segment, and trip. Mean
electrofishing and seining community parameters (i.e., CPEs, species richness, and IWBmod
scores [electrofishing only]) will be compared on intra-year (segment vs. segment by year) and
inter-year (year vs. year by segment) basis. Statistical testing (ANOVA and Tukey’s Studentized
Range Test) will be conducted on the electrofishing data. Analyses of relative weight and DELT
anomaly data will also be on inter-year and intra-year basis. Physicochemical data collected in
conjunction with these studies will be compared on a spatial basis (e.g., location vs. location and
segment vs. segment).

Entrainment studies conducted at the Joliet Stations in 2004-2005 are a source of
ichthyoplankton data in the immediate vicinity of both Stations. In addition, ichthyoplankton
entrainment data is currently planned to be collected at the Joliet #9 Station in 2016 as part of
§316(b) requirements. These data will be used to characterize the species and life stages
susceptible to the Stations’ thermal plumes. No additional ichthyoplankton studies are proposed
to support development of the §316(a) Demonstration.

5.7 AQUATIC HABITAT

EA has conducted extensive habitat surveys in various portions of the UDIP and LDIP between
Brandon Road Lock and Dam and Dresden Island Lock and Dam (1993-1995, 2003, and 2008).
Habitat quality was evaluated for all surveys using the Qualitative Habitat Evaluation Index
(“QHETI”) developed by Rankin (1989). The results of these studies were submitted and
discussed in pre-filed testimony (8 September 2008) by Mr. Greg Seegert (EA) on proposed
amendments to Water Quality Standards and Effluent Limitations for the Chicago Area
Waterway System (CAWS) and LDPR (IPCB Docket No. R08-9, Subdocket C). The 2003 study
encompassed the entire Dresden Pool with habitat evaluated at 0.5-mile intervals. The 2008
study provides comprehensive, contiguous QHEI data for both banks of UDIP in the vicinity of
the Joliet Stations from Brandon Road Lock and Dam downstream to the 1-55 Bridge. The
findings of these studies generally showed that habitat was poor upstream of Brandon Road Lock
and Dam. Although habitat conditions improved downstream of Brandon Road Lock and Dam,
QHEI scores were still typically in the “poor” range of the scale. QHEI scores will again be
determined at each UDIP electrofishing location beginning in 2016.

EA conducted thermal surveys in the vicinity of the Joliet #9 and #29 Stations in 2012 that
provided some bathymetric information for the reach in the vicinity of the conceptual mixing
zones of these Stations. These data combined with the QHEI data can be used to generate
preliminary habitat maps for these reaches. However, to support a predictive thermal assessment
of the effects of the Stations’ thermal plumes, additional characterization of habitat types in the
area from Brandon Road Lock and Dam to the I-55 Bridge will be required.

A new bathymetric survey, extending downstream to near the I-55 Bridge (Section 5.8.1), will be
used to delineate channel, edge of channel and shallow (less than 2 m) littoral habitat. The only
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riffle/run habitat in the UDIP is the Brandon Road Lock and Dam tailwater area located between
the Dam and Brandon Road; the approximate downstream edge of this tailwater will be mapped
using a GPS. Submerged aquatic vegetation surveys (Section 5.2) will describe the extent and
dominant types of aquatic vegetation in shallow habitat. During the vegetation survey, shoreline
characteristics will be described (e.g., bulkhead, riprap or otherwise armored, or “natural”).
Substrate type will be determined along each vegetation transect using a rod to gauge general
categories such as soft/mud, sand, gravel, cobble or larger. Also during the vegetation survey,
the boundary of backwater and tributary mouth areas will be mapped using a GPS and compared
with the information provided by the bathymetric survey. Other significant structure observed
during the vegetation and bathymetric surveys that could attract fish or provide cover will be
identified and mapped. QHEI scores determined for each UDIP electrofishing location will also
be used to characterize the type and quality of aquatic habitat.

These data will be used in the predictive portion of the §316(a) Demonstration to interpret
availability and distribution of preferred habitat for the RIS within and outside of the thermal
mixing zone and selected isothermal contours of the Station’s thermal plume.

5.8 THERMAL PLUME SURVEYS AND HYDROTHERMAL MODELING

Eight thermal plume surveys were conducted along the LDPR at the Joliet Stations during the
summer of 2002. Each survey consisted of surface plume mapping and vertical profiles along
predetermined transects. Transects encompassed an area from 3,350 ft upstream of the Joliet #29
Station’s discharge to 7,000 ft downstream of the discharge.

A series of surveys were also conducted during the summer of 2012 to characterize the
distribution of temperatures in the thermal mixing zones of the Joliet Stations. Conditions during
the July 2012 surveys encompassed a period of extreme high ambient water temperatures
associated with a severe regional drought. The surveys included measurement of surface
temperatures at a series of 14 transects (Figure 3), plus three to five vertical temperature profiles
(depending on the river width and proximity to the Joliet Stations’ discharges) spaced equidistant
along each transect. The 14 transects during the 2012 survey encompassed an area from 4,620 ft
upstream of the Joliet #29 Station’s discharge to 7,000 ft downstream of the discharge. In order
to more completely document the downstream distribution and dissipation of thermal plume
temperatures and support hydrothermal modeling of the plume for the predictive assessment, five
additional transects will be established downstream of the 7,000-ft transect (Figure 4) and
upstream of the I-55 Bridge.

The survey data collected in 2002 and 2012, as well as the new survey data to be collected once
during the winter (January-February) and once during the summer (July-August) of 2017, will be
used to calibrate and validate a thermal model that will be used to predict the configuration of the
Joliet #29 thermal plume under various river flow, meteorological, and the future operating
scenarios (Section 4).
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5.8.1 Bathymetry Survey

Bathymetric data will be collected along each study transect (Figures 3 and 4). They will be
collected along 19 transects, oriented perpendicular to flow, beginning at the mouth of the
Brandon Road Lock and Dam tailwater and ending just upstream of the I-55 Bridge. Labeled
headstakes and survey flagging will be set on each shore to provide a visual cue during the
survey. As part of the survey effort, additional data will be obtained along a diagonal line
between the end of one transect and the beginning of the next transect for all but the three most
downstream transects (Transects 16 to 17, Transects 17 to 18, and Transects 18 to 19), and as a
continuous transect along the approximate centerline of the river to serve as cross-lines for each
of the 19 survey transects. Cross-line data will be used following processing as part of the
quality assurance/quality control procedures. Figures 3 and 4 show the estimated location of the
19 survey transects; the exact locations may be adjusted in the field based on observed flow
conditions and safety considerations.

Individual depth soundings will be collected acoustically using a Teledyne Odom Hydrotrac
precision, survey fathometer interfaced with a 200 kHz, narrow beam (3°) transducer (or
equivalent system). The transducer will be set at a fixed depth below the waterline of the survey
vessel (draft) and a correction will be applied to the soundings by the fathometer to reflect the
actual depth between the water surface and riverbed. The raw depth soundings obtained by the
fathometer will be ported directly to HYPACK and saved as negative elevation values. During
the survey operation, HYPACK will merge the raw soundings with time and Real Time
Kinematic (“RTK”) GPS position information, and store these data in files for post-processing.
As HYPACK collects the raw soundings, it will also employ a geoid model to convert the
negative elevation values (water depths) to elevation relative to the vertical control of North
American Vertical Datum of 1988 (“NAVD 88”). This first order conversion can be
accomplished in real time using the precision ellipsoid height data provided by the RTK GPS
system. These elevation data will later be refined as part of the post-processing routines.

As part of the survey activity, profile measurements of the physical characteristics of the water
column will be obtained three or more times on each survey date using a Seabird SBE 19
Conductivity, Temperature, and Depth (“CTD”) probe in order to determine sound velocity.
Sound velocity is a product of water density, which is primarily influenced by temperature in a
freshwater river system. The CTD profiles will be used to calculate a series of sound velocity
correctors that will later be employed in the post-processing phase of the project to adjust the raw
soundings obtained by the fathometer using a fixed, assumed sound velocity.

During the post-processing phase, all the raw depth soundings will be reviewed, corrected for
water column sound velocity, and normalized to a vertical datum of NAVD 88 in HYPACK’s
single beam editor module. At the conclusion of the processing step, the data will be compiled
into a single *. XYZ text file consisting of X and Y position information and depth represented as
Z. The files will be ported to a GIS database for gridding and development of a digital elevation
model for the study reach.
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5.8.2 Temperature Surveys

The Joliet Stations’ sampling grid will consist of the same 14 primary transects used for the 2012
survey (Figure 3); Transects 15-19 in Figure 4 are approximate new locations for the 2017
surveys. The transect locations and the number of vertical stations along each transect are
summarized in the following table:

Distance (ft) from Distance (ft) from

Joliet #29°s No. of | Transect Joliet #29°s No. of
Transect Discharge Verticals | (cont.) Discharge Verticals
1 -4,620 0 11 2,750 4
2 -3,350 3 12 4,000 3
3 -1,720 4 13 5,500 3
4 -1,250 4 14 7,000 3
5 -750 4 15 8,500 3
6 -250 4 16 10,500 3
7 250 5 17 12,700 3
8 750 5 18 16,900 3
9 1,250 5 19 29,600 3
10 2,000 4

Transect distances are determined from the end of Joliet #29 Station’s discharge canal. The end
of the Joliet #9 Station’s discharge canal is located at Transect 3 and the Joliet #29 Station’s
discharge canal is located between Transects 6 and 7 on the opposite bank. Three additional
transects will be located in the Joliet #29 Station’s discharge canal; two cross channel transects
and one center-line transect.

In addition to the cross channel transects, surface temperature data will also be collected along
diagonal transects between the primary transects from Transect 3 to Transect 14. Between
Transects 1 and 2, Transects 2 and 3, and Transects 15-19 several bank to bank zigzags will be
made. Upstream Transects 1 and 2 will be used to establish ambient temperature conditions
and to evaluate potential upstream intrusion of the thermal plume, particularly under low river
flow conditions.

Vertical profiling stations will be established along each of the primary transects except
Transect 1 located near the mouth of the Brandon Road Lock and Dam tailwater. The vertical
stations will be evenly spaced along each transect. More stations are located along the transects
that are closer to the discharge canals to better characterize the lateral spread of the plumes in
those areas. For example, Transects 3 through 6 each have four vertical stations located at one-
fifth, two-fifths, three-fifths, and four-fifths of the distance between the left and right banks.
The transects with three vertical stations have stations located at one-quarter, one-half, and
three-quarters of the distance between the left and right banks. Vertical profiling stations are
numbered from the left descending bank (i.e., 1/4 or 1/5 is closest to the left bank). The thermal
plume survey transects and vertical profile stations from the 2012 surveys are illustrated in
Figure 3. For the 2017 surveys, the locations of the 2012 thermal survey transects will be re-
established using GPS coordinates recorded during the 2012 surveys. The approximate location
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of new transects (15-19) downstream of the Joliet Stations are shown on Figure 4; these
transects and the location of the vertical profiles will be adjusted as necessary during the field
surveys. The Illinois State Plane (East) coordinate system and the North American Datum of
1983 (“NADS83”) will be used for the Joliet Stations’ surveys. Within the Joliet #29 Station’s
discharge canal, two stations will be located at the downstream cross-channel transect and one
station at the upstream cross-channel transect.

In order to reduce the total elapsed time of the surveys, particularly during the winter, the surface
transect temperature measurements and the vertical temperature profile measurements will be
collected concurrently by two different field crews. The surface temperature recording system
consists of a Logan Enterprises thermistor probe (model 4701-2.50-25ft-TH44018-PH)
interfaced with a Deban 500 module and a Trimble GeoXH DGPS (or equivalent system). The
Deban module receives the signal from the thermistor and sends a voltage that responds linearly
with temperature to the Campbell CR10X datalogger. The Logan/Deban temperature system has
an accuracy of 0.1% full span, which corresponds to 0.05°C (0.09°F). Output from the
thermistor will be stored at one second intervals in the datalogger. The DGPS stores the X and Y
coordinates of the temperature probe position at one second intervals to internal memory. The
system clocks on the datalogger and the DGPS are set to identical times at the beginning of each
survey. Synchronized temperature and DGPS data are recorded along the primary transects, as
well as along the diagonal or centerline transects.

The thermistor is attached to a fixed strut mounted on the side of the boat at a depth of 18 inches.
Two thermistors, a primary and a replicate, are used during each survey. During collection of
surface temperatures, the boat is driven along each transect, turned as close as possible to the
shoreline, and then typically moved on a diagonal to the next transect, producing a zigzag
pattern. This method is used to assist in the delineation of the surface plume between the
primary transects.

Plume definition within the water column is obtained by measuring vertical temperature profiles
using a Seabird CTD profiler (model SBE 19 plus). The instrument collects temperature and
depth data at 0.25 second intervals as it is slowly lowered to the bottom and pulled back up to the
surface. This typically results in the collection of four to six data points within every 1-ft depth
interval. The DGPS is used to position the boat at the same vertical profiling stations during
each survey.

Pre- and post-calibration of temperature and pressure (depth) for the Seabird CTD Profiler will
be performed and documented by the vendor. During each surface plume mapping survey, two
temperature probes will be deployed (designated primary and secondary) to provide a backup in
case of equipment malfunctions. For each survey date, the surface temperature thermistor will
be compared to the Seabird CTD by placing both instruments side-by-side in the water.

For each survey date, LDPR flows will be obtained from the Brandon Road Lock and Dam,
located 1.6 river miles upstream from the mouth of the Joliet #29 Station’s discharge canal.
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5.8.3 Thermal Model

In order to predict the lateral and longitudinal dispersion of the Joliet #29 Station’s thermal
plume, it will be necessary to develop a hydrothermal model of the UDIP. The Danish Hydraulic
Institute’s MIKE 3 model will be used to evaluate operational and ATL scenarios. MIKE 3 is a
state-of-art, three-dimensional hydrodynamic model that has been accepted for use in §316(a)
Demonstrations by various state environmental agencies, including IEPA. For the Joliet
Stations, the upstream model boundary will be at the mouth of the Brandon Road Lock and Dam,
and the downstream model boundary will be at the I-55 Bridge. A finer cell grid will be used in
the vicinity of the Joliet Stations’ discharges to provide increased resolution in the initial mixing
region. Each cell is typically divided into 8-10 vertical layers. The model grid will include the
Joliet Stations’ intake areas and discharge canals. The upstream model boundaries are
parameterized by providing temperature and flow time-series files. The temperature boundary
file can incorporate vertical stratification. The downstream boundary at the I-55 Bridge is
parameterized by a time-series file of flow and/or elevation.

The MIKE 3 model will be calibrated using thermal field survey data. A calibration model run is
typically started a day prior to the thermal survey to allow build-up to conditions present at the
time of the survey. Hourly Station cooling water flow, intake temperature, and discharge
temperature data will be provided by the Joliet #9 and Joliet #29 Stations. The upstream
boundary temperatures will be based on the thermographs deployed during the surveys and flow
data from the Brandon Road Lock and Dam. Stratification as observed during the survey’s
vertical profiles in the vicinity of the upstream boundaries will be incorporated into the model.
Surface heat exchange is calculated from hourly meteorological data provided to the model.
Model calibration primarily consists of adjusting horizontal and vertical dispersion, and bottom
friction coefficients.

During 2012, six thermal plume surveys were conducted between 20 June and 12 September and
concurrent Station operational, thermal, and hydrological data were compiled. The 2017-2018
hydrothermal modeling effort will augment the 2012 study. A final model calibration will be
completed following the performance of two additional thermal plume surveys during winter and
summer 2017. Station operational data and river flow and temperature data will be updated from
the 2012 study data using 2017-2018 information. Various model scenarios will be executed
with the final calibrated model. The output files from the model scenarios will be processed with
particular attention given to plume behavior and zone-of-passage as a function of operations and
flow.

The MIKE 3 model provides the capability to predict the three-dimensional and temporal extent
of the thermal plumes under the complex operating conditions typical of peaking facility
operations. The model will be used to predict plume temperatures and configurations (e.g.,
surface and bottom temperature distribution maps, area and volume within selected isotherms)
relative to available aquatic habitat for the predictive component of the §316(a) Demonstration.
The analysis for the §316(a) Demonstration will focus on isotherms representing critical thermal
thresholds (e.g., acute mortality, chronic mortality, avoidance, preference, spawning
temperatures) for the RIS. This model was recently used for the predictive thermal assessment at
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the Dresden Generating Station on the LDIP, which has been accepted by the IEPA. Two years
(2017-2018) of hourly temperature monitoring data from the Joliet #9 and Joliet #29 Stations’
intakes and discharges, and cooling water flow (including helper cooling tower operations at the
Joliet #29 Station), under the future operating scenarios, will be utilized to support the thermal
modeling effort.

As part of the evaluation of ATLs, IEPA is requiring Midwest Generation to assess the potential
effect of the Joliet Stations’ future thermal discharges on downstream ambient temperatures in
the vicinity of downstream thermal discharges. IEPA will assist Midwest Generation to identify
downstream thermal discharges between the Joliet Stations’ discharges and the I-55 Bridge to be
included in this assessment. Three potential dischargers include Flint Hills Resources, LLC,
Stepan Chemical, and the ExxonMobil Joliet Refinery. Midwest Generation will contact each of
these dischargers to request discharge flow and intake and discharge temperature data for their
facilities. To the extent available, two years (2017 and 2018) of daily intake and discharge flow
and temperature data for each facility identified will be input into the MIKE 3 model to evaluate
the potential interaction between the Joliet Stations’ thermal plumes and these downstream
dischargers to the UDIP. The location of the intake and discharge for each facility identified will
be set up as a distinct cell in the MIKE 3 Model.
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6. SCHEDULE FOR DATA COLLECTION

Multiple study years are required in order to characterize the potential variability in aquatic
communities and habitat conditions and to decipher their trends. The long-term fishery program
for the UDIP provides a robust database for evaluating temporal trends and spatial patterns. Data
for most other components of the aquatic community are more than 20 years old, necessitating 2
years (2017-2018) of new data collection following changes in Station operation for key biotic
categories (e.g., benthic macroinvertebrates).

Fish sampling in the UDIP will be conducted once in early May, once in early June, and twice
per month in July, August, and September in 2017 and 2018. Based upon the information
presented above, sampling at the additional electrofishing and seining locations in the UDIP will
be initiated during 2016 as part of the ongoing fish monitoring program. The Joliet #29 Station
is scheduled to be fully operational following conversion to natural gas by 1 June 2016. Because
this Station will be operated to provide power during periods of peak electrical demand, it is
expected to be brought online and taken offline on a frequent and unpredictable basis,
particularly during summer and winter. Although the ongoing fish sampling program will be
conducted in 2016, it will be necessary to allow sufficient time for any potential changes in the
receiving waterbody to be detected as a result of the new thermal conditions under the new
Station operations. Consequently, the data collected during 2016 will not be representative of
habitat utilization under the new operating conditions. In the UDIP, the additional electrofishing
and seining locations will be sampled as part of the ongoing fish monitoring program for 2 years
(2017-2018) subsequent to the change in operations.

When fish are attracted to and acclimate to a thermal discharge during winter, the potential for
cold shock increases if a facility rapidly reduces its thermal discharges. Given the expected
operating scenario of a peaking facility, this Plan adds two winter fish sampling events each
year, once in December (2016 and 2017) and once in January/February (2017 and 2018). The
winter sampling will be coordinated to occur in conjunction with operating cycles of the Joliet
Stations that may occur during these times.

New hydrothermal surveys will be conducted once during the winter (January-February) and
once during the summer (July-August) of 2017 to characterize the thermal plumes under the new
operating conditions. Peaking operations can be difficult to predict and will complicate
collection of thermal survey data for typical peaking operations; however, the surveys will only
be conducted during periods of Station operation. Under the new peaking operations, 2 years
(2017-2018) of hourly temperature monitoring data from the Joliet Stations’ intakes and
discharges, and cooling water flow (including helper cooling tower operations at the Joliet #29
Station) will be required to support the thermal modeling effort.

The data collection schedules for other studies in this Plan are:

e HD sampling for benthic macroinvertebrates will be conducted for 2 years subsequent to
the change in operations (i.e., 2017 and 2018) of the Joliet Stations;

e The submerged aquatic vegetation and habitat survey will be performed once during the
peak of the growing season during July-August 2017; and

e The collection of new bathymetry will occur during the summer of 2017.
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7. REPORTING

Joliet #29 Station operational data, thermal modeling results, and data from the field biology
studies will be compiled into a series of reports. These reports will then be used, in part, to
develop a separate §316(a) Demonstration. Current and historical biological data will be used to
describe the biotic categories of the at-risk aquatic community while the hydrothermal modeling
results will determine the potential for regulatory compliance as well as describe conditions to
which the aquatic community will be exposed (e.g., temperature range, areal extent, and zone of
passage). Part of this overall evaluation will be based on the selected RIS. Collectively, the
analyses presented in these reports will be used to determine whether a balanced indigenous
community is present in the UDIP and, if so, whether the requested Alternative Thermal Limits
will adversely affect that community. If it is determined that a balanced indigenous community
is not present, the analyses presented in these reports will determine whether the establishment of
such a community would be prevented by peaking operations of the Joliet #29 Station under the
requested Alternative Thermal Limits.
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Figure 1. Sampling locations for benthic macroinvertebrates in the Upper Dresden Island Pool near
the Joliet #9 and #29 Generating Stations.
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Figure 2. Sampling locations for fish in the Upper Dresden Island Pool near the
Joliet #9 and #29 Generating Stations
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Figure 4. Location of new surface temperature transects included to augment the hydrothermal
surveys of the Upper Dresden Island Pool to support the Joliet #9 and #29 Generating
Stations’ thermal model development.

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
Joliet #29 Generating Station



Electronic Filing: Received, Clerk's Office 6/27/2018
EA Project No. 6241617
Version: FINAL DRAFT
Page 37
EA Engineering, Science, and Technology, Inc., PBC 3 December 2015

TABLE

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
Joliet #29 Generating Station



Electronic Filing: Received, Clerk's Office 6/27/2018
EA Project No. 6241617
Version: FINAL DRAFT
Page 38
EA Engineering, Science, and Technology, Inc., PBC 3 December 2015

This page intentionally left blank

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
Joliet #29 Generating Station



Electronic Filing: Received, Clerk's Office 6/27/2018

EA Engineering, Science, and Technology, Inc., PBC

EA Project No. 6241617

Version: DRAFT
Page 39
November 2015

Table 1. Summary of fish abundance and relative abundance (%) for sampling in the Upper Dresden Island Pool

near the Joliet #9 and #29 Generating Stations during 20 samplin,

years from 1994-2014.

1994 1995 1997 1998 1999 2000 2001
SPECIES # % # % # % # % # % # % # %
BLUNTNOSE MINNOW 552| 40.0) 408| 30.7] 554|19.0] 1,228| 21.4| 266| 9.6] 262| 93| 1,290| 22.2
GIZZARD SHAD 87] 63| 191| 14.4| 400| 13.7] 747| 13.0] 580 20.8 542 19.1] 1,571| 27.0
BLUEGILL 11] 0.8 36| 2.7 122) 42 291| 5.1 212 7.6/ 404)|143] 572 9.8
GREEN SUNFISH 103] 7.5 82] 62| 298|102 767| 133 521 18.7] 492|174 398] 6.8
EMERALD SHINER 1091 7.9 35| 2.6 402) 13.8] 1,424| 24.8 318] 11.4 173] 6.1 392 6.7
LARGEMOUTH BASS 28 2.0 43 32| 121| 4.2 185 3.2 152] 5.5 169] 6.0/ 132] 23
COMMON CARP 156] 11.3| 180| 13.5] 411|141 310 54 195] 7.0 188] 6.6/ 299| 5.1
CHANNEL CATFISH 241 1.7 27 2.0 99] 34 101] 1.8 56| 2.0 73] 2.6 86| 1.5
SPOTFIN SHINER 2 0.2 8| 0.6 9] 03 291 0.5 13] 0.5 28| 1.0 80) 14
SPOTTAIL SHINER 113] 8.2 93] 7.0 14| 0.5 86| 1.5 13] 0.5 14| 0.5 435 7.5
BLACKSTRIPE TOPMINNOW 9] 0.7 1 0.1 6| 0.2 12| 0.2 14 0.5 11] 04 91 0.2
FRESHWATER DRUM 27 2.0 25 1.9 94| 3.2 82| 14 52 1.9 91| 32 711 1.2
SMALLMOUTH BUFFALO 19] 14 291 2.2 591 2.0 60] 1.0 60) 2.2 48| 1.7 58] 1.0
SMALLMOUTH BASS 10 0.7 10) 0.8 291 1.0 41| 0.7 221 0.8 7] 0.3 26/ 0.5
ORANGESPOTTED SUNFISH 3] 0.2 70 0.5 571 2.0 63 1.1 51 1.8 291 1.0 2] <0.1
STRIPED SHINER 19 1.4 1 0.1 -- -- 6| 0.1 -- -- -- -- 21 0.4
BULLHEAD MINNOW 2| 02 6 0.5 14| 0.5 261 0.5 3] 0.1 12| 04| 126 2.2
PUMPKINSEED -~ -- -~ -~ - -~ 6 0.1 1] <0.1 -- -~ -- -~
ROUND GOBY -~ -~ -~ -~ - -~ -- -- -~ -~ -- -~ 1] <0.1
THREADFIN SHAD -- -- -- -- -- -- -- -- -- - 251 0.9 6 0.1
SAND SHINER 16 1.2 8] 0.6 9] 03 23| 04 5[ 0.2 10 04 26/ 0.5
WESTERN MOSQUITOFISH - -- -- -- -- -- 1] <0.1 1] <0.1 6] 0.2 31 0.1
NORTHERN SUNFISH 5| 04 [ 0.1 6/ 0.2 3] 0.1 1| <0.1 251 09 24| 04
LONGNOSE GAR -- -- 1[ 0.1 5[ 0.2 10 0.2 2[ 0.1 9] 03 12| 0.2
YELLOW BULLHEAD I{ 0.1 2 0.2 7 0.2 3] 0.1 6 0.2 11/ 04 1] <0.1
GOLDFISH 4] 03 4] 03 3[ 0.1 2| <0.1 -- -- 4| 0.1 5[ 0.1
BROOK SILVERSIDE -- -- -- -- 6/ 0.2 -- -- 1 <0.1 1{<0.1 1{ <0.1
GOLDEN SHINER 2( 0.2 -- -- -- -- 12| 0.2 1 <0.1 1]{<0.1 2| <0.1
RIVER CARPSUCKER 8] 0.6 71 0.5 21| 0.7 8| 0.1 11] 04 11| 04 7 0.1
GHOST SHINER 3] 0.2 -- -- 1{<0.1 2| <0.1 1 <0.1 -- -- 2| <0.1
JOHNNY DARTER -- -- 41 3.1 -- -- -- -- -- -- 1]<0.1 -- --
QUILLBACK 4] 03 71 05 18] 0.6 11/ 0.2 4] 0.1 11| 04 5[ 0.1
GOLDEN REDHORSE 2( 0.2 2| 02 1{<0.1 3] 0.1 2[ 0.1 1] <0.1 -- --
ROCK BASS -- -- -- -- 1{<0.1 3] 0.1 3[ 0.1 3[ 0.1 5[ 0.1
CENTRAL STONEROLLER 21 0.2 -- -- 21 0.1 2] <0.1 1] <0.1 -- -- 18] 0.3
SHORTHEAD REDHORSE 3] 0.2 71 0.5 13| 0.5 6/ 0.1 71 0.3 12| 04 8| 0.1
BLACK CRAPPIE -- -- 1 0.1 1] <0.1 91 0.2 4] 0.1 4] 0.1 2] <0.1
WHITE SUCKER 8] 0.6 12 09 3[ 0.1 6] 0.1 2[ 0.1 1[<0.1 4 0.1
FATHEAD MINNOW -- -- 3] 0.2 -- -- 2] <0.1 1] <0.1 -- -- 1| <0.1
TADPOLE MADTOM -- -- -- -- 3] 0.1 -- -- -- -- -- -- 1] <0.1
WHITE BASS 1{ 0.1 -- -- 3[ 0.1 4 0.1 3[ 0.1 4| 0.1 6/ 0.1
LOGPERCH -- -- -- -- 3] 0.1 1{ <0.1 2[ 0.1 2| 0.1 1{ <0.1
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Table 1 (continued)
1994 1995 1997 1998 1999 2000 2001
SPECIES (cont.) # % # % # % # % # % # % # %

BLACKSIDE DARTER -- -- -- -- -- -- -- -- -- -- -- -- 1] <0.1
REDFIN SHINER -- - -- - - -- 21 <0.1 -- - -- -- 21 <0.1
FLATHEAD CATFISH -- -- -- -- 1]<0.1 1] <0.1 -- -- 2] 0.1 1] <0.1
SILVER REDHORSE -- -- -- -- -- -- 4] 0.1 1] <0.1 1] <0.1 1| <0.1
SKIPJACK HERRING 1] 0.1 -- -- 1]<0.1 2] <0.1 2] 0.1 1] <0.1 71 0.1
MIMIC SHINER 9| 0.7 4] 03 —- - i - - = i
HORNYHEAD CHUB -l - -l - - - - - -l - - - 2| <0.1
'WHITE PERCH -- -- -- -- 1] <0.1 1| <0.1 4] 0.1 5[ 0.2 31 0.1
SUCKERMOUTH MINNOW -l - -l - - - 2| <0.1 1| <0.1 - - - -
YELLOW BASS -- -- 1] 0.1 -- -- -- -- 3 0.1 2| 0.1 2| <0.1
BLACK BUFFALO 4 03 _ = 2| <0.1 3] 0.1 2] 0.1 2| <0.1
ROSYFACE SHINER - - - - - - - - - - - - - -
BIGMOUTH BUFFALO - - 2] 02 1]<0.1 - - 1] <0.1 3] 0.1 2| <0.1
GRASS PICKEREL i i 1]<0.1 _ e 2] 0.1 1] <0.1
NORTHERN PIKE - - 2] 02 —- - 1| <0.1 - - - 1| <0.1
BANDED KILLIFISH - - - - - - - - - - - - -
GRASS CARP -l - -l - . - - -l - - - 2| <0.1
WHITE CRAPPIE -l - - - - - 2| <0.1 1| <0.1 2] 0.1 - -
BIGMOUTH SHINER —- - —- - —- - 1| <0.1 1] <0.1 - - —- -
PALLID SHINER - - -l - - - - - -l - - - - -
REDEAR SUNFISH - - - - - - - - - - - - - -
BLACK BULLHEAD 1| 0.1 1| 0.1 i 51 0.1 = 1]<0.1 _
SPOTTED SUCKER - - - - 20 0.1 - - - - - - 1| <0.1
YELLOW PERCH -l - -l - 2| 0.1 2| <0.1 -l - - - - -
ORANGETHROAT DARTER - - - - - - - - - - - - - -
WALLEYE - - - - —- - —- - —- - —- - —- -
CREEK CHUB = 1| 0.1 1]<0.1 _ i = _
BIGHEAD CARP —- - - - —- - —- - - - —- - —- -
BOWFIN -l - - - - - —- - - - - - 1] <0.1
SHORTNOSE GAR -l - -l - . - - - - - - - -
RED SHINER - - - - - - - - - - - - 1] <0.1
RIVER REDHORSE 1 0.1 - - - _ - _ _
SLENDERHEAD DARTER - - - - - - - - - - - - - -
WARMOUTH —- - —- - —- - —- - —- - - - —- -
ALEWIFE -l - - - - - 1] <0.1 -l - - - - -
COMMON SHINER - - - - - - - - - - - - - -
CHANNEL SHINER -l - -l - 1]<0.1 - - -l - - - - -
HIGHFIN CARPSUCKER - - - - - - - - - - - - - -
ORIENTAL WEATHERFISH - - - - —- - —- - —- - —- - —- -
SAUGER = i i _ i = _
Other Taxa” 30 2.2 401 3.01 112 3.8 148 2.6 180 6.5 126 4.4 761 1.3
TOTAL FISH 1,379 100| 1,329| 100| 2,918 100( 5,749| 100{ 2,784| 100| 2,832| 100| 5,815 100
TOTAL SPECIES 36 36 43 50 45 45 55
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Table 1 (continued)
2002 2003 2004 2005 2006 2007 2008
SPECIES # % # % # % # % # % # % # %

BLUNTNOSE MINNOW 747|111.8] 4,672(41.0(1,086|21.8] 2,654|25.5|3,475|44.5|3,379(37.8(1,840{25.0
GIZZARD SHAD 1,754127.7 520 4.6 647(13.0( 4,116/39.6] 738| 9.5|1,514|16.9]|1,416|19.2
BLUEGILL 733111.6| 1,688[14.8( 706|14.2| 1,137|109| 876|11.2] 963(10.8(1,251|17.0
GREEN SUNFISH 761112.01 1,296(11.4| 688|13.8 373| 3.6 386| 5.0 505| 5.6| 705| 9.6
EMERALD SHINER 977|15.4 385| 3.4| 141| 2.8 314 3.0 606 7.8 543| 6.1 205| 2.8
LARGEMOUTH BASS 219 3.5 416( 3.7 324| 6.5 127 1.2 228 2.9 185| 2.1| 202| 2.7
COMMON CARP 239 3.8 192 1.7\ 132 2.7 218 2.1 113 1.5 166 19| 168| 2.3
CHANNEL CATFISH 98| 1.6 203 1.8 192 3.9 107 1.0 151 1.9 137| 1.5] 138]| 1.9
SPOTFIN SHINER 90| 14 290( 2.5 114 2.3 210 2.0 176 2.3 249| 2.8| 179| 2.4
SPOTTAIL SHINER 84| 1.3 252 2.2 23| 0.5 471 0.5 112 14| 260| 2.9 91| 1.2
BLACKSTRIPE TOPMINNOW 11{ 0.2 421 04 471 0.9 49 0.5 127] 1.6 50| 0.6 92| 1.3
FRESHWATER DRUM 871 1.4 82| 0.7 85| 1.7 501 0.5 47| 0.6 63| 0.7 511 0.7
SMALLMOUTH BUFFALO 71 1.1 68| 0.6 711 14 73| 0.7 58] 0.7 58] 0.7 47| 0.6
SMALLMOUTH BASS 63| 1.0 96| 0.8 59| 1.2 211 0.2 18] 0.2 81| 0.9 84| 1.1
ORANGESPOTTED SUNFISH 14] 0.2 76| 0.7 451 0.9 15| 0.1 25| 0.3 441 0.5 73] 1.0
STRIPED SHINER 37] 0.6 65| 0.6 21<0.1 90| 0.9] 152 2.0 188| 2.1 53] 0.7
BULLHEAD MINNOW 71 0.1 311 03 521 1.0 292 2.8 71 0.1 321 04 141 0.2
PUMPKINSEED -- -- 1[<0.1 -- -- 31<0.1 17] 0.2 11] 0.1 66| 0.9
ROUND GOBY 1]<0.1 45| 04 471 0.9 35| 0.3 111 0.1 40| 0.5 40| 0.5
THREADFIN SHAD 91 0.1 -- -- 251 0.5 -- -- 46| 0.6 -- -- 53| 0.7
SAND SHINER 41| 0.7 94| 0.8 11 0.2 211 0.2 221 0.3 221 0.3 211 0.3
WESTERN MOSQUITOFISH 41 0.1 51<0.1 13| 0.3 18] 0.2 44| 0.6 221 0.3 8| 0.1
NORTHERN SUNFISH 26 0.4 36| 0.3 9] 0.2 13| 0.1 13] 0.2 211 0.2 33] 0.5
LONGNOSE GAR 8| 0.1 221 0.2 8| 0.2 51 0.1 17] 0.2 13] 0.2 24| 0.3
YELLOW BULLHEAD 191 0.3 10| 0.1 131 0.3 9] 0.1 9] 0.1 16| 0.2 18] 0.2
GOLDFISH 41 0.1 71 0.1 -- -- 14| 0.1 71 0.1 40| 0.5 18] 0.2
BROOK SILVERSIDE 21<0.1 14] 0.1 -- -- 44 0.4 6| 0.1 6| 0.1 5] 0.1
GOLDEN SHINER 6| 0.1 16| 0.1 1/<0.1 4(<0.1 6| 0.1 41<0.1 23| 0.3
RIVER CARPSUCKER 12] 0.2 51<0.1 21<0.1 31<0.1 21<0.1 21<0.1 51 0.1
GHOST SHINER 3] 0.1 15| 0.1 31 0.1 1/<0.1 5] 0.1 5] 0.1 31<0.1
JOHNNY DARTER -- -- 11] 0.1 1/<0.1 31<0.1 71 0.1 16| 0.2 5| 0.1
QUILLBACK 5] 0.1 4(<0.1 14| 0.3 -- -- 5| 0.1 7] 0.1 5] 0.1
GOLDEN REDHORSE 6| 0.1 6| 0.1 11 0.2 1[<0.1 31<0.1 8| 0.1 251 0.3
ROCK BASS 5| 0.1 31<0.1 2(<0.1 3(<0.1 5| 0.1 251 0.3 15 0.2
CENTRAL STONEROLLER -- -- 9 0.1 -- -- 6| 0.1 2(<0.1 41<0.1 71 0.1
SHORTHEAD REDHORSE 4 0.1 71 0.1 1[<0.1 1[<0.1 11<0.1 31<0.1 4] 0.1
BLACK CRAPPIE 9] 0.1 6| 0.1 9] 0.2 -- -- 21<0.1 8| 0.1 31<0.1
WHITE SUCKER 2(<0.1 12 0.1 41 0.1 -- -- -- -- 1]<0.1 -- --
FATHEAD MINNOW -- -- 51<0.1 -- -- 17| 0.2 31<0.1 41<0.1 8] 0.1
TADPOLE MADTOM 2(<0.1 -- -- - - 8| 0.1 8| 0.1 21<0.1 141 0.2
WHITE BASS 12] 0.2 8] 0.1 4| 0.1 31<0.1 31<0.1 1]<0.1 4 0.1
LOGPERCH 3] 0.1 -- -- -- -- 71 0.1 -- -- 41<0.1 31<0.1
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Table 1 (continued)
2002 2003 2004 2005 2006 2007 2008
SPECIES (cont.) # % # % # % # % # % # % # %

BLACKSIDE DARTER -- -- 2(<0.1 51 0.1 21<0.1 -- -- 41<0.1 10 0.1
REDFIN SHINER 1[<0.1 -- -- 1{<0.1 1[{<0.1 21<0.1 21<0.1 31<0.1
FLATHEAD CATFISH 2(<0.1 8| 0.1 31 0.1 51 0.1 2(<0.1 2(<0.1 3(<0.1
SILVER REDHORSE 31 0.1 1{<0.1 1{<0.1 -- -- 6 0.1 -- -- -- --
SKIPJACK HERRING 6| 0.1 -- -- 4| 0.1 1[<0.1 -- -- 11<0.1 8| 0.1
MIMIC SHINER -- -- 71 0.1 -- -- 21<0.1 -- -- 1{<0.1 -- --
HORNYHEAD CHUB 1]<0.1 31<0.1 -- -- 3(<0.1 15( 0.2 11<0.1 -- --
WHITE PERCH 51 0.1 21<0.1 -- -- -- -- -- - 1[<0.1 3[<0.1
SUCKERMOUTH MINNOW 1[<0.1 -- -- -- -- 1[<0.1 -- -- -- -- 51 0.1
YELLOW BASS -- -- -- -- 21<0.1 1]<0.1 -- -- 1{<0.1 21<0.1
BLACK BUFFALO 1[<0.1 41<0.1 1[<0.1 -- -- -- -- -- -- -- --
ROSYFACE SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
BIGMOUTH BUFFALO 31 0.1 2(<0.1 1[<0.1 -- -- 2(<0.1 -- -- -- --
GRASS PICKEREL 1]<0.1 -- -- -- -- -- -- -- -- 1[<0.1 1[<0.1
NORTHERN PIKE -- -- -- -- -- -- -- -- -- -- 1[<0.1 6| 0.1
BANDED KILLIFISH -- -- -- -- -- -- -- -- -- -- -- -- - --
GRASS CARP 1]<0.1 1[<0.1 -- -- 21<0.1 -- -- 11<0.1 1[<0.1
WHITE CRAPPIE 1[{<0.1 1{<0.1 1{<0.1 -- -- 1[{<0.1 -- -- -- --
BIGMOUTH SHINER 1[<0.1 1[<0.1 -- -- -- -- -- -- 2(<0.1 1[<0.1
PALLID SHINER -- -- 21<0.1 -- -- -- -- -- -- -- -- -- --
REDEAR SUNFISH 2(<0.1 2[<0.1 -- -- -- -- 2(<0.1 1[{<0.1 -- --
BLACK BULLHEAD -- -- -- -- 1{<0.1 -- -- -- -- -- -- -- --
SPOTTED SUCKER -- -- -- -- 1[<0.1 -- -- -- -- 1{<0.1 -- --
YELLOW PERCH -- -- -- -- -- -- -- -- -- -- -- -- -- --
ORANGETHROAT DARTER -- -- 1[<0.1 1[<0.1 -- -- -- -- -- -- -- --
WALLEYE -- -- -- -- 3] 0.1 -- -- -- -- -- -- -- --
CREEK CHUB -- -- -- -- -- -- -- -- -- -- 1[<0.1 -- --
BIGHEAD CARP -- -- -- -- -- -- -- -- -- -- -- -- -- --
BOWFIN -- -- -- -- -- -- -- -- -- -- -- -- -- --
SHORTNOSE GAR -- -- -- -- -- -- -- -- -- -- -- -- -- --
RED SHINER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
RIVER REDHORSE - - 1[<0.1 -- -- - - - - - - - --
SLENDERHEAD DARTER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
WARMOUTH -- -- -- -- 2(<0.1 -- -- -- -- -- -- -- --
ALEWIFE -- -- -- -- -- -- -- -- -- -- -- -- -- --
COMMON SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
CHANNEL SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
HIGHFIN CARPSUCKER -- -- -- -- 1]<0.1 -- -- -- -- -- -- -- --
ORIENTAL WEATHERFISH -- -- -- -- -- -- -- -- 1[<0.1 -- -- -- --
SAUGER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
Other Taxa"” 121] 1.9 645 5.7| 367| 7.4 266| 2.6 232| 3.0 227| 2.5 299| 4.1
TOTAL FISH 6,328( 1001 11,398 100|4,987| 100{10,396| 100|7,802| 100|8,950( 100|7,361| 100
TOTAL SPECIES 55 54 50 47 49 56 52
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Table 1 (continued)
2009 2010 2011 2012 2013 2014 Average | Number
SPECIES # % # % # % # % # % # % # Years

BLUNTNOSE MINNOW 2441(354(1,486(21.7] 790| 13.2]11,365[18.9(1,119123.2|11,479|21.7| 1,554.7| 20
GIZZARD SHAD 646| 9.4|1,187|17.3]11,226] 20.5(1,206(16.7| 709]|14.7|1,383|20.3|1,059.0| 20
BLUEGILL 7101103 967|14.111,271]| 21.3(1,433]19.8]| 1,208|25.1| 610 89| 760.1 20
GREEN SUNFISH 708|103 626| 9.1 949| 159 903|12.5| 371| 7.7\ 793|11.6] 586.3 20
EMERALD SHINER 160 23| 157 2.3] 102| 1.7 105 1.5 29| 0.6 51 0.8] 331.4| 20
LARGEMOUTH BASS 358| 5.2 378| 5.5| 260| 4.4 184 2.6] 315| 6.5| 823|12.1| 242.5| 20
COMMON CARP 94| 14| 105| 1.5 96| 1.6 77| 1.1 751 1.6] 138| 2.0 177.6] 20
CHANNEL CATFISH 164 24| 113 1.7] 126] 2.1 51 0.7 96| 2.0 117| 1.7 108.0| 20
SPOTFIN SHINER 133] 1.9 89 1.3 59 1.0 186| 2.6 85 1.8 85 1.2] 105.7| 20
SPOTTAIL SHINER 98| 14 50| 0.7 24| 04 16| 0.2 3] 0.1 111} 1.6 97.0| 20
BLACKSTRIPE TOPMINNOW 84| 1.2 75| 1.1 83| 14| 410 5.7 67| 14 241 04 61.2| 20
FRESHWATER DRUM 57| 0.8 61| 0.9 451 0.8 29| 04 421 0.9 53| 0.8 59.71 20
SMALLMOUTH BUFFALO 61| 09 54 0.8 40| 0.7 54 0.8 391 0.8 53] 0.8 54.01 20
SMALLMOUTH BASS 133] 1.9 571 0.8 441 0.7 341 0.5 15| 0.3 67( 1.0 459 20
ORANGESPOTTED SUNFISH 66| 1.0 101] 1.5 75 1.3] 112] 1.6 12| 0.3 10| 0.2 4401 20
STRIPED SHINER 41| 0.6 31<0.1 17| 0.3 9] 0.1 11| 0.2 30 04 37.3 17
BULLHEAD MINNOW 51 0.1 6| 0.1 1] <0.1 5] 0.1 11<0.1 41 0.1 32.3] 20
PUMPKINSEED 15| 0.2 19| 0.3 25| 04| 171 2.4 89 1.9| 140| 2.1 28.2 13
ROUND GOBY 571 0.8 61| 09 13| 0.2 23] 0.3 321 0.7 135 2.0 27.1 14
THREADFIN SHAD 31| 0.5 64| 09 26| 0.4 105| 1.5 70 02 117] 1.7 25.7 12
SAND SHINER 491 0.7 16| 0.2 17| 0.3 34| 0.5 9] 0.2 30 04 242 20
WESTERN MOSQUITOFISH 23] 0.3 10| 0.2 68 1.1] 207| 2.9 16| 0.3 -- -- 22.5 16
NORTHERN SUNFISH 29| 04 33| 0.5 18] 0.3 30| 04 451 0.9 47| 0.7 209 20
LONGNOSE GAR 30| 04 36| 0.5 28| 0.5 29| 04 241 0.5 52| 0.8 16.8 19
YELLOW BULLHEAD 12| 0.2 10| 0.2 12| 0.2 8| 0.1 18| 0.4 19| 0.3 10.2] 20
GOLDFISH 15| 0.2 6| 0.1 1] <0.1 6| 0.1 7] 0.2 26| 0.4 8.7 18
BROOK SILVERSIDE 6| 0.1 19| 0.3 13 0.2 11{ 0.2 3] 0.1 28| 0.4 8.3 16
GOLDEN SHINER 6| 0.1 16| 0.2 8| 0.1 19| 0.3 21<0.1 25| 04 7.7 18
RIVER CARPSUCKER 21<0.1 5] 0.1 4] 0.1 31<0.1 9] 0.2 20| 0.3 74 20
GHOST SHINER 96| 14 31<0.1 -- -- -- -- 1/<0.1 1/<0.1 7.3 16
JOHNNY DARTER 5| 0.1 171 0.3 51 0.1 41 0.1 21<0.1 23] 0.3 7.1 14
QUILLBACK 31<0.1 111 0.2 71 0.1 71 0.1 21<0.1 71 0.1 6.9 19
GOLDEN REDHORSE 12] 0.2 171 0.3 14| 0.2 21<0.1 11<0.1 31<0.1 6.0 19
ROCK BASS 6] 0.1 12| 0.2 5 0.1 5] 0.1 9] 0.2 10| 0.2 6.0 18
CENTRAL STONEROLLER 251 04 31<0.1 1] <0.1 21<0.1 11<0.1 26| 0.4 5.6 16
SHORTHEAD REDHORSE 11<0.1 31<0.1 2] <0.1 6] 0.1 7] 0.2 6| 0.1 5.1 20
BLACK CRAPPIE 21<0.1 6| 0.1 1] <0.1 -- -- 21<0.1 26| 0.4 4.8 17
WHITE SUCKER 21<0.1 11<0.1 2] <0.1 11<0.1 21<0.1 221 0.3 4.3 17
FATHEAD MINNOW 191 0.3 -- -- 3] 0.1 5] 0.1 5] 0.1 21<0.1 3.9 14
TADPOLE MADTOM 14] 0.2 111 0.2 1] <0.1 11<0.1 11<0.1 71 0.1 3.7 13
WHITE BASS 11<0.1 31<0.1 -- -- 4] 0.1 5] 0.1 21<0.1 3.6 18
LOGPERCH 10| 0.2 6| 0.1 91 0.2 21<0.1 1]<0.1 16| 0.2 3.5 15
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Table 1 (continued)
2009 2010 2011 2012 2013 2014 Average | Number
SPECIES (cont.) # % # % # % # % # % # % # Years

BLACKSIDE DARTER 8| 0.1 41 0.1 3] 0.1 - - 12] 03 10| 0.2 3.1 11
REDFIN SHINER 23] 0.3 - - -- -- 5] 0.1 - - -l - 2.1] 10
FLATHEAD CATFISH - - 1[<0.1 1| <0.1 <0.1 2[<0.1 6| 0.1 2.1 16
SILVER REDHORSE 3(<0.1 5] 0.1 3 0.1 5] 0.1 1[<0.1 1[<0.1 1.8 14
SKIPJACK HERRING -- -- -- -- 21 <0.1 -- -- -- -- -- -- 1.8 12
MIMIC SHINER 1[<0.1 3[<0.1 -- -- 1[<0.1 3] 0.1 41 0.1 1.8] 10
HORNYHEAD CHUB - - 1{<0.1 -- -- - - 1{<0.1 2{<0.1 1.5 9
WHITE PERCH -- -- 3(<0.1 -- -- -- -- -- -- -- -- 14 10
SUCKERMOUTH MINNOW 4| 0.1 -- -- 41 0.1 1]<0.1 -- - 5| 0.1 1.2 9
YELLOW BASS - - 7] 0.1 -- -- - - - - 2(<0.1 12| 10
BLACK BUFFALO - - - - 1| <0.1 - - 2[<0.1 - - 1.1/ 10
ROSYFACE SHINER - - - - -- -- - - 9 0.2 13| 0.2 1.1 2
BIGMOUTH BUFFALO -- - 1[<0.1 -- - 1[<0.1 -- - 2(<0.1 1.1 12
GRASS PICKEREL 21<0.1 -- -- 21 <0.1 1[<0.1 1]<0.1 6| 0.1 1.0 11
NORTHERN PIKE 1[<0.1 3[<0.1 2| <0.1 1[<0.1 - - - - 0.9 9
BANDED KILLIFISH -- -- -- -- -- -- 21<0.1 5] 0.1 9] 0.1 0.8 3
GRASS CARP 3[<0.1 - - 1| <0.1 - - -l - 1]{<0.1 0.7 9
WHITE CRAPPIE 21<0.1 21<0.1 -- -- -- - -- -- -- -- 0.7 9
BIGMOUTH SHINER -- -- -- -- 4( 0.1 -- -- -- -- -- -- 0.6 7
PALLID SHINER 3[<0.1 2[<0.1 -- -- 2[<0.1 - - 1{<0.1 0.5 5
REDEAR SUNFISH -- -- -- -- -- -- -- -- 1[<0.1 1[<0.1 0.5 6
BLACK BULLHEAD -- -- -- -- -- -- -- -- -- -- -- -- 0.5 5
SPOTTED SUCKER -- -- 21<0.1 -- -- -- -- -- -- 1]<0.1 0.4 6
YELLOW PERCH 11<0.1 -- -- 1] <0.1 -- -- 2(<0.1 -- -- 04 5
ORANGETHROAT DARTER -- -- -- -- 1] <0.1 -- -- 3] 0.1 -- -- 0.3 4
WALLEYE 1{<0.1 1{<0.1 1| <0.1 - - - - - - 0.3 4
CREEK CHUB -- -- -- -- -- -- -- -- -- -- 1[<0.1 0.2 4
BIGHEAD CARP -- -- 4( 0.1 -- -- -- -- -- -- -- -- 0.2 1
BOWFIN - - 2(<0.1 -- -- - - -l - -l - 0.2 2
SHORTNOSE GAR - - - - 1| <0.1 - - - - 1{<0.1 0.1 2
RED SHINER - -- -- -- -- -- -- -- -- -- -- -- 0.1 2
RIVER REDHORSE -- - -- - -- - -- - -- - -- -- 0.1 2
SLENDERHEAD DARTER -- -- -- -- 1] <0.1 -- -- -- -- -- -- 0.1 2
WARMOUTH -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
ALEWIFE -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
COMMON SHINER 1]<0.1 - -- -- -- - -- -- -- -- -- 0.1 1
CHANNEL SHINER -- -- - -- -- -- - -- -- -- -- -- 0.1 1
HIGHFIN CARPSUCKER -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
ORIENTAL WEATHERFISH -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
SAUGER - - - - -- -- - - - - - - 0.1 1
Other Taxa® 408| 59| 909|13.3] 453 7.6] 345| 4.8] 276| 5.7] 143 2.1] 270.2 --
TOTAL FISH 6,891| 100|6,853| 100|5,972| 100|7,229( 100{ 4,815| 100|6,830( 100| 5,930.9
TOTAL SPECIES 55 56 55 50 54 58 82
(a) Other Taxa represent hybrids and non-species level identifications. RIS Species State-listed RIS Species
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1. INTRODUCTION

Pursuant to Section 106.1120 of the Illinois Subpart K thermal variance regulations, 35 Illinois
Administrative Code §106.1100 et seq. (the “Subpart K Regulations™), this document presents
the Detailed Study Plan (the “Plan”) for the Joliet #9 Generating Station (“Joliet #9 Station” or
“the Station™). The Joliet #9 Station is located on the lower Des Plaines River (“LDPR”) in the
Upper Dresden Island Pool (“UDIP”). The water quality standards, including water temperature
limits for UDIP, have recently been reviewed and modified by the Illinois Pollution Control
Board (“IPCB”) (IPCB Docket No. 2008-09, Subdocket D). The new thermal standards, which
were adopted by the IPCB on 16 June 2015 and codified on 10 July 2015, will be applicable on
1 July 2018.

Midwest Generation, LLC (“Midwest Generation”) intends to petition the IPCB for Alternative
Thermal Limits (“ATLs”) for the Station. This Plan is designed to provide necessary data for the
preparation of a Clean Water Act §316(a) Demonstration under the Subpart K Regulations to
support an application for ATLs in National Pollutant Discharge Elimination System (“NPDES”)
Permit No. IL0002216. Because of the timing of the planned modifications to the Station
operations and the duration of studies to be conducted to support the application for ATLs,
Midwest Generation will require additional time beyond the 1 July 2018 applicability date of the
new thermal standards to complete the process of obtaining ATLs. Therefore, on 21 July 2015,
Midwest Generation filed a variance petition with the IPCB, Docket No. 16-19, seeking a 2-year
variance from the new thermal standards for the period from the 1 July 2018 applicability date
through 30 June 2020 for its Will County, Joliet #9, and Joliet #29 Generating Stations.

As specified in §106.1115(b) of the Subpart K Regulations, Midwest Generation met with the
Illinois Environmental Protection Agency (“IEPA”) on 4 November 2015 to discuss the elements
of the Conceptual Study Plan that had been submitted to IEPA on 7 October 2015. Input from
those discussions with IEPA is incorporated into this Plan. This Plan provides specific sampling
locations, methods, frequency, and schedule, as well as sample processing, data management,
and quality assurance/quality control procedures. As appropriate, the new sampling effort and
sampling locations will be integrated into the ongoing Upper Illinois Waterway (“UIW”) fish
sampling program in the vicinity of the Joliet #9 Station that fulfills Special Condition 17 of the
Station’s NPDES permit. Although the additional electrofishing and seining locations will be
added to the 2016 fish monitoring program, the other studies described in Section 5 will be
conducted in 2017 and 2018 in order to collect the data after the planned modifications to the
Joliet #9 and #29 Stations are completed. Midwest Generation is in the process of converting the
Joliet #9 and #29 Generating Stations from coal-fueled to natural gas. Thereafter, they will be
operated as “peaking facilities” only during periods of peak system electrical demand. The 2017
and 2018 studies will be initiated a minimum of seven months after repowering is completed and
modified operations begin at both the Joliet #9 and Joliet #29 Stations, which is currently
scheduled to occur by 1 June 2016. This approximate seven-month period is necessary to allow
sufficient time for any potential changes in the receiving waterbody associated with the modified
operations to be detected by the studies.
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The receiving waterbody for the thermal discharge from the Joliet #9 Station is part of the UDIP,
which has been extensively studied by various dischargers, agencies, and other stakeholders over
the last four decades. Site-specific studies have been conducted for the Joliet #9 Station by the
power plant owners and/or operators over this time. Additionally, state and federal partners have
recently conducted a variety of studies to support efforts to limit the range expansion of non-
native nuisance species, including several species of Asian carp, between the Mississippi River
and Great Lakes drainage basins. This additional sampling, particularly by simultaneously
electrofishing and netting, has likely had a negative influence on the results from several
Midwest Generation sampling locations since 2010 (EA 2015). Midwest Generation will
continue to coordinate its sampling program with the ongoing sampling efforts by these other
entities in order to avoid electrofishing at the same locations during the same week or on the
same day, which has occurred previously.
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2. COMPONENTS FOR A COMPLETE DEMONSTRATION TO SUPPORT
APPLICATION FOR ALTERNATIVE THERMAL LIMITS

In cooperation with the Atomic Energy Commission (predecessor to the Nuclear Regulatory
Commission), the United States Environmental Protection Agency (“USEPA”) developed the
Draft Interagency 316(a) Technical Guidance Manual and Guide for Thermal Effects Sections of
Nuclear Facilities Environmental Impact Statements (1977) (“Technical Guidance Manual”).
Although the Technical Guidance Manual has not been finalized, it remains the primary
guidance for preparation of §316(a) Demonstrations to support a request for a variance from
thermal standards in NPDES permits for electric generating stations. The Technical Guidance
Manual presents several approaches for developing a complete Demonstration: Retrospective,
Predictive, and a “combined” approach.

2.1 RETROSPECTIVE APPROACH

For power plants similar to the Joliet #9 Station that have been in operation for a long period and
have assembled an extensive database related to the aquatic community, the retrospective
analysis uses these historical data to demonstrate that the thermal discharge has not resulted in
prior appreciable harm to the balanced, indigenous population (community). In the case of the
Joliet #9 Station, historical operation in compliance with the Secondary Contact and AS 96-10
Temperature Standards has not caused appreciable harm to the aquatic community in the UDIP.
The retrospective analysis will look at the historical effects of the thermal discharge on several
community biotic categories that may, depending on site-specific conditions, include
phytoplankton, zooplankton, benthic macroinvertebrates, habitat formers, and fish. This analysis
may look at the abundance, distribution, diversity, long-term trends, and other indicators of the
health of these biotic categories relative to areas affected by the thermal discharge and areas
beyond the influence of the discharge. Based on the rationale presented in the Conceptual Study
Plan and input from the IEPA, the §316(a) Demonstration for the Joliet #9 Station will primarily
focus on the available aquatic habitat and benthic macroinvertebrate and fish communities in the
vicinity of the Station.

2.2 PREDICTIVE APPROACH

The predictive analysis uses various metrics for measuring the physiological and behavioral
responses of resident aquatic organisms to water temperature derived from laboratory studies
and, in some cases, field observations. Such measures may include: mortality under acute and
chronic exposure to high or low temperatures, temperature avoidance and preference, and
temperature effects on spawning, development, and growth. A hydrothermal model of the
receiving water will be developed to predict the rate of heat dissipation, dilution, and
configuration of the thermal plume under various ambient river flows and temperatures,
meteorological conditions, and Station operating conditions. The laboratory predicted range of
response temperatures of organisms can then be compared to the model predicted distribution of
temperatures within the thermal discharge plume to assess the potential for mortality, blockage
of migration, avoidance/exclusion from critical habitat or excessively large areas, and potential
effects on spawning success, development, and growth.
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2.3  APPROACH FOR THE 8§316(a) DEMONSTRATION FOR THE JOLIET #9
GENERATING STATION

Several recent §316(a) Demonstrations in support of ATLs that follow the USEPA’s (1977)
Technical Guidance Manual have been filed with IEPA, including one for the Dresden
Generating Station located on the Lower Dresden Island Pool (“LDIP”) of the Illinois River at
the confluence of the LDPR and the Kankakee River. These recent Demonstrations have
integrated the retrospective and predictive approaches. Given the long operating history and
extensive historical fish community data available for the Joliet #9 Station, EA Engineering,
Science, and Technology, Inc., PBC (“EA”) will use a similar approach, integrating retrospective
and predictive methods to prepare the §316(a) Demonstration for the Station.

Specifically, the extensive historical database (Section 3) and new sampling data (Section 5) will
be used to develop a rationale demonstrating that the thermal discharge from the Station under
the Secondary Contact and AS 96-10 Temperature Standards has resulted in no “prior
appreciable harm” to the balanced, indigenous community (“BIC”). Statistical evaluation of the
data will be used to compare conditions upstream, within, and downstream of the thermal
discharge, and to evaluate long-term trends in community metrics. Laboratory-generated
biothermal response data for Representative Important Species (“RIS”) (Section 2.4) will be used
in conjunction with predictive hydrothermal modeling of the UDIP to estimate the potential
effects of the modified thermal discharge (Section 4) on the BIC under selected operating and
environmental conditions.

2.4 LIST OF REPRESENTATIVE IMPORTANT SPECIES

Acknowledging that it is not possible, feasible, or necessary to evaluate every species in a
receiving water body, USEPA (1977) provides guidance for selection of RIS to be used for
evaluating the effects of thermal discharges on the balanced, indigenous community. The
selected species are representative of specific components of the aquatic community and include:

Target species of commercial or recreational fisheries
Nuisance species

State or federally listed threatened or endangered species
Species important to the trophic structure/food chain
Forage species

Top level predatory species

Thermally sensitive species.

In a report prepared for USEPA Region 5 and IEPA, Midwest Biodiversity Institute (Yoder and
Rankin 2005) identified a master list of potential Representative Aquatic Species (“RAS”) for
evaluation of use categories and thermal standards; use of RAS in the evaluation of ATLs is
equivalent to USEPA’s (1977) RIS rationale. The RIS list for the Joliet #9 Station considered
species listed by Yoder and Rankin (2005) and the UDIP Aquatic Life Use (“ALU”)
classification.
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In its June 16, 2015 Final Opinion and Order (Docket No. 2008-09, Subdocket D), the IPCB
decided that General Use Temperature Standards would apply to the UDIP ALU classification in
which the Joliet #9 Station is located. Selection of the RIS is based on review of 20 years of fish
sampling data collected between 1994 and 2014 from the UDIP (between Brandon Road Lock
and Dam and the I-55 Bridge); these data are summarized by EA (2015) in the 2014 annual
fisheries report' (Table 1). These data were used to identify species representative of the fish
community in the UDIP, e.g., numerically dominant species, various trophic levels, targets for
recreational or commercial fisheries, potential nuisance species, thermally sensitive species, and
state-listed threatened and endangered species; no federally-listed species occur in the UDIP.
During the 20 sampling years, a total of 82 species has been collected. The number of species
collected per year ranged from 36 in 1994 and 1995 to 58 in 2014. Twenty-one species were
collected in all 20 sampling years and another 10 in at least 17 years. The 15 most abundant
species accounted for nearly 90 percent of the fish collected in the UDIP and include forage
species, top predators, commercial, and recreational species. Seven of these most abundant
species have been selected as RIS: Bluntnose Minnow, Gizzard Shad, Bluegill, Largemouth
Bass, Common Carp, Channel Catfish, and Freshwater Drum. Other species among the 15 most
abundant are forage and/or recreational species that are adequately represented by the selected
species. White Sucker, considered to be a thermally sensitive species, was also selected as a
RIS; however, White Sucker is uncommon in the UDIP. Although it has been collected in 17 of
the past 20 years, the collection rate was less than five per year. Banded killifish, a state-listed
species, has been collected in relatively low numbers (nine or fewer) during the three most recent
sampling years reported (2012-2014). Only two River Redhorse have been collected, one in
1994 and one in 2003. Nevertheless, both of these state-listed species have been included as
RIS. The River Redhorse and White Sucker prefer riffle and run habitat with clean coarse
substrate, particularly for spawning and, therefore, would not be expected to be common in the
UDIP that consists of slow water currents and predominantly soft, fine substrates.

The retrospective portion of the §316(a) Demonstration will assess the distribution and condition
of the BIC as a whole, as well as the distribution of the RIS, comparing the aquatic community
within and outside of the influence of the Joliet #9 Station’s thermal plume. For the predictive
portion of the §316(a) Demonstration, thermal effects data are limited for some RIS (e.g., state-
listed species such as River Redhorse), in which case surrogate species will be used. For
example, the limited thermal effects data for various redhorse species will be pooled as a
surrogate for River Redhorse. Similarly, thermal effects data will be pooled for various species
of Fundulus spp. as a surrogate for Banded Killifish; this species was not collected in the UDIP
prior to 2012 (Table 1).

" The 2014 annual fisheries report was submitted to IEPA in September 2015.
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The following species are the RIS selected for evaluation of ATLs for the Joliet #9 Station and
UDIP:

Threatened
and
Species Abundant | Commercial® | Recreational® | Nuisance | Endangered | Forage | Predator | Sensitive
Gizzard Shad X X
Bluntnose Minnow X X
Banded Killifish X
River Redhorse X X X
White Sucker X
Common Carp X X
Channel Catfish X
Bluegill X X X
Largemouth Bass X X X
Freshwater Drum X X

a.  No commercial fishing currently takes place in this waterway.
b. Recreational fishing occurs; however, due to the presence of legacy contaminants, there is a long-standing fish consumption advisory.
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3. DATA GAP ANALYSIS - REVIEW OF EXISTING DATA SOURCES

Commonwealth Edison and Midwest Generation have conducted a variety of studies since 1977
to monitor and document the condition and composition of the aquatic community and the
physicochemical conditions in the vicinity of the Joliet #9 Station (e.g., Commonwealth Edison
1996 and EA 2015). The longest running sampling programs have targeted the fish community.
In addition to the work by Commonwealth Edison and Midwest Generation, the Asian Carp
Regional Coordinating Committee’s Monitoring and Response Work Group (MRWG) has
conducted annual monitoring of various aquatic trophic groups in the UIW since 2010, including
the UDIP near the Joliet #9 Station. The table below briefly summarizes the years of studies
conducted or ongoing.

Data Category Midwest Generation MRWG
Fish 1977-1995 and 1997-2015 2010-2015
Aquatic Macrophytes 1985 and 1995
Phytoplankton 1991 and 1993 2010-2015@
Zooplankton 2010-2015®
Macroinvertebrates 1993 and 1994
Ichthyoplankton 2004-2005 and 2016 at Joliet #9© 2010-2015®
Sediment 1994-1995 and 2008
Habitat Characterization 1993-1995, 2003, and 2008
Thermal Plume Studies 2002 and 2012
Mixing Zone 2002 and 2012
Intake Temperature Monitoring Continuously for most recent 5-year period (Station collected data)
Discharge Temperature Monitoring Continuously for most recent 5-year period (Station collected data)
Thermal Modeling

a. Near the I-55 Bridge in UDIP.
b. Midwest Generation is currently planning to conduct this §316(b)-related study in 2016 at the Joliet #9 Station.

The information presented in the table above has been used to identify existing data gaps that
would need to be addressed in order to meet the criteria (USEPA 1977) for a §316(a)
Demonstration in support of the application for appropriate ATLs for the Station.
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4. FUTURE STATION OPERATING SCENARIOS

Midwest Generation is in the process of converting the Joliet #9 and #29 Generating Stations
from coal-fueled to natural gas, which is currently scheduled to be completed by 1 June 2016.
Thereafter, they will be operated as “peaking facilities” only during periods of peak system
electrical demand. Two years (2017-2018) of flow and temperature monitoring data from the
Stations’ cooling water intakes and discharges, including helper cooling tower operations at the
Joliet #29 Station, will be necessary to reasonably document and characterize the thermal loading
patterns and capacity factors associated with the future operations. Barring unusual
meteorological conditions and/or atypical Station operation during the 2017-2018 study period,
this two-year study period will provide adequate data for the development of the Danish
Hydraulic Institute’s MIKE 3 model (Section 5.8) that will be used for the predictive assessment
of potential thermal effects to RIS under the new operating scenarios for the Joliet Stations. In
the event meteorological or Station operating conditions during the 2017-2018 study period do
not provide adequate data for the model’s predictive assessment, the study period will be
extended as necessary to collect the additional data required.
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5. STUDY PLAN FOR DEMONSTRATION TO SUPPORT ALTERNATIVE
THERMAL LIMITS

5.1 PHYTOPLANKTON

Except in a few unusual circumstances, phytoplankton have generally been viewed as a biotic
category with low potential for impact associated with thermal discharges to rivers. The 1977
Technical Guidance Manual supports this assumption. High reproductive capacity and short
generation times of most phytoplankton species allow rapid recovery and limit potential effects
to a very small spatial and temporal extent. Thermal sensitivity testing has demonstrated that
phytoplankton typically have relatively high thermal tolerance levels. Relatively high nutrient
availability in the UIW further promotes rapid reproduction and growth.

Annual monitoring of phytoplankton productivity (chlorophyll a) since 2010 by the MRWG near
the I-55 Bridge in the UDIP provides data that can be used to assess the status of the
phytoplankton community in the vicinity of the Joliet #9 Station. Phytoplankton studies
conducted as part of the UIW studies in the UDIP during 1991 and 1993 provide an historical
context for changes in the phytoplankton community in response to other water quality changes
over the last two decades. Given that phytoplankton are typically a low impact biotic category,
the available existing information is considered adequate to characterize this component of the
aquatic community and therefore, no additional studies of phytoplankton are proposed to support
development of a §316(a) Demonstration.

Existing historical data for the UDIP and thermal tolerance data from scientific literature will be
reviewed in the §316(a) Demonstration for the Joliet #9 Station to support the finding that
phytoplankton is a low potential impact biotic category at this site.

5.2 SUBMERGED AQUATIC VEGETATION

Aquatic vegetation can provide cover and spawning habitat for some species/life stages of fish
and invertebrates. Large, dense stands of macrophytes can, however, adversely affect dissolved
oxygen concentrations, particularly during the nighttime respiratory phase. During recent
fisheries surveys, EA (2015) has documented significant increases in distribution and areal
extent of macrophytes in the UDIP and occasional low dissolved oxygen associated with dense
mats of duckweed/algae, which impair habitat for some fish species.

As part of the habitat mapping (Section 5.7), a survey of macrophytes in the reach of the UDIP
between the entrance to the Joliet #29 Station’s intake canal and the 1-55 Bridge will be
conducted to document the extent and dominant macrophyte species. The survey will be
performed once during the peak of the growing season, July-August 2017. The survey will
consist of mapping the approximate boundary of these macrophyte beds using a Global
Positioning System (“GPS”) and identifying the dominant species at selected transects from the
outer edge of the bed to the shoreline.
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Transects will be established at the rate of approximately two transects (one right bank and one
left bank) per half mile of the study area. Approximately 15 paired right and left bank transects
will be surveyed:

Six between the Joliet #29 intake canal and the mouth of Rock Run;

Four from Rock Run to the head of Treats Island;

One at the upstream and a second at the downstream end of Treats Island; and
Three between Treats Island and the I-55 Bridge.

Transect locations will be selected by the aquatic botanist directing the survey based on field
observation of conditions at the time of the survey. The dominant species will be identified and
an estimate will be made of the percent coverage of the area by each dominant species along
each transect. GPS coordinates will be uploaded to a project geographic information system
(GIS) to generate vegetation shape files that will be overlayed on plume maps generated from the
MIKE 3 model and the bathymetric survey maps.

5.3 ZOOPLANKTON

Similar to phytoplankton (Section 5.1), zooplankton have generally been demonstrated to be a
biotic category with low potential for impact associated with thermal discharges (USEPA 1977).
High reproductive capacity and short generation times allow rapid recovery and limit potential
effects to very small spatial and temporal extents. Thermal testing has demonstrated that
zooplankton typically have relatively high thermal tolerance levels.

Annual monitoring of the zooplankton community since 2010 by the MRWG near the 1-55
Bridge in the UDIP provides data that can be used to assess the status of the zooplankton
community in the vicinity of the Joliet #9 Station. Given that zooplankton are typically a low
impact biotic category, the available existing information is considered adequate to characterize
this component of the aquatic community; therefore, no additional studies of zooplankton are
proposed to support development of a §316(a) Demonstration.

Existing historical data for UDIP and thermal tolerance data from scientific literature will be
reviewed in the §316(a) Demonstration for the Joliet #9 Station to support the finding that
zooplankton is a low potential impact biotic category at this site.

5.4 BENTHIC MACROINVERTEBRATES

Because benthic macroinvertebrates can be an important source of food for many fish species,
this biotic category will receive more detailed analysis in the §316(a) Demonstration than the
phytoplankton and zooplankton communities described above. Benthic macroinvertebrates were
sampled during the summers of 1993 and 1994 in the vicinity of the Joliet #9 Station as part of
the UIW study (Commonwealth Edison 1996). Data for this biotic category are now more than
20 years old.

Because the Joliet #9 Station’s thermal discharge results in a buoyant thermal plume, the
warmest temperatures associated with the thermal discharge are near the surface of the UDIP;
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therefore, habitat for benthic macroinvertebrates has minimal exposure to the warmest portions
of the plume that occur in the immediate vicinity of the Station. Consequently, exposure of
benthic macroinvertebrates to higher temperatures in the thermal plume is typically limited in the
vicinity of the Joliet #9 Station.

Given the importance of macroinvertebrates to the aquatic food chain, this Plan will implement 2
years (2017 and 2018) of benthic macroinvertebrate sampling to document the condition of this
biotic category and provide information to evaluate the potential effects of the thermal plume
from the Joliet #9 Station. The objectives of this study will be to determine/compare the
composition, distribution, and abundance of the benthic community among segments above,
within, and below the Station’s discharge. The 2017-2018 results will be compared with those
obtained during 1993 and 1994 to evaluate spatial and temporal trends within the benthic
macroinvertebrate community.

54.1 Field

Because the distribution and community composition of benthic macroinvertebrates is strongly
influenced by the physical and chemical characteristics of the substrate, this study will use
standard artificial substrate samplers (Hester-Dendy plates [“HD’]) in order to factor out the
effects of substrate variability for the evaluation of thermal effects. Benthic macroinvertebrates
will be sampled at 12 locations upstream and downstream of the thermal mixing zone for the
Station with the study area extending from the mouth of the Brandon Road Lock and Dam
tailwater (~RM 285.5) to the I-55 Bridge (RM 277.8). Samplers will be deployed at the left and
right banks in the following six approximate areas: RM 285.5, RM 285.0, RM 283.8, RM 281.7,
RM 280.3, and RM 277.8 (Figure 1). The selection of actual sampling locations will depend
upon field observations of reliable areas to deploy the samplers; GPS coordinates will be
recorded for each sampling location. The same sampling locations will be used in each year to
provide information on inter-annual variability.

Each modified HD artificial substrate sampler will consist of eight 3x3-inch plates constructed
from 1/8-inch tempered hardboard and twelve 1/8-inch plastic spacers. The plates and spacers
will be arranged on a 1/4-inch eyebolt so that each sampler has three 1/8-inch spaces, three
1/4-inch spaces, and one 3/8-inch space among the plates. The total surface area of a single
sampler, excluding the eyebolt, will be 1.01 square feet. A single sample will consist of five
HDs suspended approximately 30-50 cm below the water surface. Triplicate HD sets will be
deployed at each location to minimize the loss of samplers (e.g., vandalism). They will be
placed at each location in July and remain in place for at least a six-week colonization period.
Retrieval of the HDs will be accomplished by enclosing the samplers in a fine-mesh sweep-net
and then carefully lifting the sampler array and net to the surface. The HDs will be disassembled
from the array, placed into a single labeled container, and preserved with 10 percent formalin.
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5.4.2 Sample Processing

Prior to analysis, each sample will be rinsed on a U.S. No. 35 mesh sieve to remove preservative.
Two samplers will be processed for each location. The sample material will be sorted, a small
portion at a time, under a dissecting microscope at 10X magnification. All benthic
macroinvertebrates found will be sorted by major taxonomic groups (e.g., Oligochaeta and
Chironomidae). Specimens will be preserved in 70 percent ethyl alcohol. All benthic
macroinvertebrates will be identified to the lowest practical taxon using the latest taxonomic
keys. Oligochaetes and chironomids will be mounted on glass slides using CMC-10 mounting
media prior to examination under a compound binocular microscope at 40-1000X magnification.

5.4.3 Analysis and Data Interpretation

Spatial and temporal comparisons will be made using density (#/m?), relative abundance
(percentage), Ephemeroptera+Plecoptera+Trichoptera (“EPT”) taxa richness, and total taxa
richness. In addition, an analysis of variance (“ANOVA”) will be performed using the replicate
data to statistically compare community structure metrics such as taxa richness, total density,
Oligochaeta (aquatic worm) density, Chironomidae (midge) density, and Ephemeroptera
(mayfly) density among the sample areas upstream (RM 285.5 and RM 285.0) of the Joliet
Station’s discharge, within the mixing zone (RM 283.8), and downstream of the mixing zone
(RM 281.7, RM 280.3, and RM 277.8).

5.5 FRESHWATER MUSSELS

The Illinois River and its headwaters once provided habitat to a diverse community of freshwater
mussels; however, those populations declined dramatically following construction of the
Chicago Sanitary and Ship Canal (“CSSC”) and the navigational lock and dam system.

Ecological Specialists (2008) conducted a survey for freshwater mussels in a 0.5-mile reach
below Brandon Road Lock and Dam as part of pre-licensing application studies for proposed
hydropower development to identify existing unionid species, their relative abundance, and
evaluate the habitat potentially affected by construction and operation of a hydropower facility at
this site immediately upstream of the Joliet #9 Station. Ecological Specialists (2008) found no
live mussels within survey area and reported that habitat was not suitable for unionid mussels.
Substrate was generally not suitable, consisting mostly of gravel and cobble with little sand and
silt throughout the survey area. Only weathered shells of three common species were identified
(Lampsilis siliquoidea, Pyganodon grandis, and Utterbackia imbecillis) and it was hypothesized
that these shells may have drifted down from an upstream community.

The Illinois Natural History Survey (Price et al. 2012) conducted a regional survey for
freshwater mussels in the Des Plaines River basin and other tributaries to Lake Michigan. This
survey identified live specimens of nine freshwater mussel species; shells for another 10 species
were identified, but with no live specimens. The authors reported that many species collected
historically in the Des Plaines River basin have not been documented in the basin since at least
1920. Only three species (represented by dead specimens or relic shells) were identified from
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the one sampling location downstream of Lockport Lock and Dam in Brandon Pool. They also
reported no evidence of successful reproduction (recruitment of individuals less than 30 mm or
with three or fewer growth rings). Price et al. (2012) concluded that:

the Des Plaines River basin has undergone significant freshwater mussel species loss, and
unless water and sediment quality improve, species loss will likely continue. Urbanization
in the region has profoundly impacted the aquatic habitat available for freshwater
mussels. The navigable waterways throughout the Des Plaines River basin are highly
modified for navigation and waste disposal, and waterways that were formerly rivers exist
now as dredged canals with artificial walls.

Although information on current mussel distribution in the Des Plaines River is limited, the
available evidence indicates that potential freshwater mussel habitat in the UDIP is of poor
quality and that living mussel populations are not likely to exist in the vicinity of the Station.
Therefore, no mussel surveys are proposed in this Plan. Existing historical data for the UDIP, if
available, will be reviewed in the §316(a) Demonstration for the Joliet #9 Station to determine
whether it supports the finding that freshwater mussels are not expected to be affected by its
thermal discharge.

5.6 FISHERIES

The objective of this study will be to determine/compare the composition, distribution,
abundance, condition, and incidence of anomalies of fish upstream, within the mixing zone, and
downstream of the Joliet #9 Station’s discharge. The 2017 and 2018 results will be compared
with those obtained since 1994 to evaluate spatial and temporal trends within the fish
community.

Sampling of the juvenile and adult fish community of the UDIP has been conducted for more
than 37 years (1977-1995 and 1997-2015) by Commonwealth Edison or Midwest Generation.
The ongoing fish sampling program fulfills the requirements of Special Condition 17 of the Joliet
Station #9 NPDES Permit (Permit Number IL0002216) and Special Condition 18 of the Joliet
Station #29 NPDES Permit (Permit Number [L0064254). Sampling has included the use of
electrofishing and beach seines in appropriate habitat. Except as noted below, the overall
geographic and temporal coverage of these surveys are more than adequate to characterize the
fish community in the vicinity of the Joliet #9 Station and any changes that have occurred over
time in response to Station operation, upstream discharger operations, and other environmental
changes in the aquatic system. Due to the change in electrofishing methods in 1994, any
historical comparisons will be confined to data collected since then.

5.6.1 Field

The ongoing fish sampling program includes two locations upstream of the Station’s discharge
(Locations 402 and 402A), a location within the discharge canals of both Joliet Stations
(Location 403), and a location just downstream of Joliet #9 Station’s conceptual mixing zone
(Location 403A) (Figure 2). Three additional UDIP sampling locations (404A, 405, and 408) are
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located three to five miles downstream of the Station. To provide better spatial distribution of
sampling locations relative to the thermal plume further downstream of the estimated edge of
that mixing zone, two new sampling locations will be added between Location 403A and the
confluence of Rock Run (approximately one to two miles downstream of the discharge), one
along each bank (Figure 2). The new sampling locations will be similar to existing locations;
that is, each will consist of a 500-meter electrofishing zone. If possible, seining will be
conducted within these two new locations.

Electrofishing will be conducted at all nine UDIP locations using a boat-mounted electrofishing
system energized by a 230-volt, 5,000-watt three-phase AC generator. Each electrofishing zone
is 500 m long. Electrofishing will be conducted in a downstream direction at all locations.
Electrofishing will begin no earlier than 0.5 hours after sunrise and will finish no later than 0.5
hours before sunset. The sampling crew will consist of a driver and a netter. Both crew
members will have long-handled dip nets for catching stunned fish.

Seining will be conducted at seven UDIP locations (all except Locations 402A and 403) using a
25-ft long x 6-ft deep straight seine with 3/16-inch Ace mesh. The sampling distance will
depend on the area available at each location and to the extent possible, will be kept constant
during each sampling period. If electrofishing and seining are to be conducted in the same area
on the same day, seining will be conducted first and at least one hour elapsed before
electrofishing is conducted.

Historically and under the Joliet Stations’ NPDES Special Permit Conditions, sampling is
conducted once in mid-May, once in June, and twice monthly in July, August, and September,
for a total of eight sampling events. With completion of the conversion to gas-fueled operations,
the Joliet Stations will operate as peaking facilities primarily during the warmest and coldest
portions of the year. To evaluate the effects of winter operations, the Plan adds two winter
sampling events each year, once in December (2016 and 2017) and once in January/February
(2017 and 2018). The winter sampling will be coordinated to occur in conjunction with
operating cycles of the Joliet Stations.

5.6.2 Physicochemical Measurements

Water temperature, dissolved oxygen concentration, percent oxygen saturation, specific
conductance, and Secchi disk depth will be measured at each electrofishing location during each
trip. Sampling techniques and calibration procedures/frequencies will be the same as those used
historically during the UIW studies (EA 2015).

5.6.3 Sample Processing

All fish will be held in source water immediately after collection and until processing. All fish
will be counted and identified to the lowest practical taxonomic level, usually species. For each
location and gear, a maximum of 30 specimens of each species collected will be measured for
total length (mm) and weight (g). If over 30 individuals of a species are collected at any
location, then 30 representative individuals will be measured and weighed. The remaining

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
Joliet #9 Generating Station



Electronic Filing: Received, Clerk's Office 6/27/2018
EA Project No. 6241617
Version: FINAL DRAFT
Page 17
EA Engineering, Science, and Technology, Inc., PBC 3 December 2015

individuals of that species will be counted and a group (batch) weight recorded. Minnows
(excluding all carp species, Goldfish, and their hybrids) and other small species such as darters
and topminnows will be identified, counted, and batch weighed. After processing, all live fish
will be returned to the river. All fish not processed in the field will be preserved in formalin,
labeled, and returned to the laboratory for processing. In the laboratory, fish will be processed in
the same manner as in the field.

A voucher collection of unusual or taxonomically difficult species will be compiled. All
observed threatened or endangered species will be photo documented and returned live, if
possible, and will not be routinely included in the voucher collection.

All fish encountered will be examined for external anomalies. External anomalies will be
classified as DELT anomalies (Deformities, Erosions, Lesions, and Tumors), parasites, or
“other” abnormalities. The following is a review of DELT anomalies and their causes in
freshwater fishes:

1) Deformities - These anomalies can affect the head, spine, fins, and have a variety of
causes including toxic chemicals, viruses, bacteria (e.g., Mycobacterium sp.), and
protozoan parasites (e.g., Myxosoma cerebalis).

2) Eroded fins - These are the result of chronic disease principally caused by
flexibacteria invading the fins causing a necrosis of the tissue. Necrosis of the fins
may also be caused by gryodactylids, a small trematode parasite. For this study, fin
erosion will be separated into three categories: slight erosion <1/3 of fin eroded;
moderate erosion 1/3 to 2/3 of fin eroded, and severe erosion >2/3 of fin eroded.

3) Lesions and Ulcers - These appear as open sores or exposed tissue and can be caused
by viral (e.g., Lymphocystis sp.) or bacterial (e.g., Flexibacter columnaris, Aeromonas
spp., Vibrio sp.) infections.

4) Tumors - Tumors result from the loss of carefully regulated cellular proliferative
growth in tissue and are generally referred to as neoplasia. In wild fish populations
tumors can be the result of exposure to toxic chemicals such as polycyclic aromatic
hydrocarbons (PAHs). Viral infections (e.g., Lymphocystis) can also cause tumors.
Parasites (e.g., Glugea anomala and Ceratomyxa shasta) may cause tumor-like
masses, but are not considered tumors. Parasite masses can be squeezed and broken
between the thumb and forefinger whereas true tumors are firm and not easily broken.

An external anomaly will be defined as the presence of externally visible skin or subcutaneous
disorders, and is expressed as percent of affected fish among all fish processed. Only those
anomalies visible to the naked eye will be recorded. The exact counts of anomalies present (e.g.,
the number of tumors or lesions per fish) will not be recorded.

5.6.4 Data Analysis and Interpretation

Data from electrofishing and seining will be reported as number, catch-per-unit-effort (“CPE”,
No./km for electrofishing and No./haul for seining), and percent abundance for each species.
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Index of Well-Being (“IWB”) and modified IWB (“IWBmod”) scores will be calculated for the
electrofishing data and species richness will be calculated for both gears.

Electrofishing and seining data will be segregated by location, segment, and trip. Mean
electrofishing and seining community parameters (i.e., CPEs, species richness, and IWBmod
scores [electrofishing only]) will be compared on intra-year (segment vs. segment by year) and
inter-year (year vs. year by segment) basis. Statistical testing (ANOVA and Tukey’s Studentized
Range Test) will be conducted on the electrofishing data. Analyses of relative weight and DELT
anomaly data will also be on inter-year and intra-year basis. Physicochemical data collected in
conjunction with these studies will be compared on a spatial basis (e.g., location vs. location and
segment vs. segment).

Entrainment studies conducted at the Joliet Stations in 2004-2005 are a source of
ichthyoplankton data in the immediate vicinity of both Stations. In addition, ichthyoplankton
entrainment data is currently planned to be collected at the Joliet #9 Station in 2016 as part of
§316(b) requirements. These data will be used to characterize the species and life stages
susceptible to the Stations’ thermal plumes. No additional ichthyoplankton studies are proposed
to support development of the §316(a) Demonstration.

5.7 AQUATIC HABITAT

EA has conducted extensive habitat surveys in various portions of the UDIP and LDIP between
Brandon Road Lock and Dam and Dresden Island Lock and Dam (1993-1995, 2003, and 2008).
Habitat quality was evaluated for all surveys using the Qualitative Habitat Evaluation Index
(“QHETI”) developed by Rankin (1989). The results of these studies were submitted and
discussed in pre-filed testimony (8 September 2008) by Mr. Greg Seegert (EA) on proposed
amendments to Water Quality Standards and Effluent Limitations for the Chicago Area
Waterway System (CAWS) and LDPR (IPCB Docket No. R08-9, Subdocket C). The 2003 study
encompassed the entire Dresden Pool with habitat evaluated at 0.5-mile intervals. The 2008
study provides comprehensive, contiguous QHEI data for both banks of UDIP in the vicinity of
the Joliet Stations from Brandon Road Lock and Dam downstream to the 1-55 Bridge. The
findings of these studies generally showed that habitat was poor upstream of Brandon Road Lock
and Dam. Although habitat conditions improved downstream of Brandon Road Lock and Dam,
QHEI scores were still typically in the “poor” range of the scale. QHEI scores will again be
determined at each UDIP electrofishing location beginning in 2016.

EA conducted thermal surveys in the vicinity of the Joliet #9 and #29 Stations in 2012 that
provided some bathymetric information for the reach in the vicinity of the conceptual mixing
zones of these Stations. These data combined with the QHEI data can be used to generate
preliminary habitat maps for these reaches. However, to support a predictive thermal assessment
of the effects of the Stations’ thermal plumes, additional characterization of habitat types in the
area from Brandon Road Lock and Dam to the I-55 Bridge will be required.

A new bathymetric survey, extending downstream to near the I-55 Bridge (Section 5.8.1), will be
used to delineate channel, edge of channel and shallow (less than 2 m) littoral habitat. The only
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riffle/run habitat in the UDIP is the Brandon Road Lock and Dam tailwater area located between
the Dam and Brandon Road; the approximate downstream edge of this tailwater will be mapped
using a GPS. Submerged aquatic vegetation surveys (Section 5.2) will describe the extent and
dominant types of aquatic vegetation in shallow habitat. During the vegetation survey, shoreline
characteristics will be described (e.g., bulkhead, riprap or otherwise armored, or “natural”).
Substrate type will be determined along each vegetation transect using a rod to gauge general
categories such as soft/mud, sand, gravel, cobble or larger. Also during the vegetation survey,
the boundary of backwater and tributary mouth areas will be mapped using a GPS and compared
with the information provided by the bathymetric survey. Other significant structure observed
during the vegetation and bathymetric surveys that could attract fish or provide cover will be
identified and mapped. QHEI scores determined for each UDIP electrofishing location will also
be used to characterize the type and quality of aquatic habitat.

These data will be used in the predictive portion of the §316(a) Demonstration to interpret
availability and distribution of preferred habitat for the RIS within and outside of the thermal
mixing zone and selected isothermal contours of the Station’s thermal plume.

5.8 THERMAL PLUME SURVEYS AND HYDROTHERMAL MODELING

Eight thermal plume surveys were conducted along the LDPR at the Joliet Stations during the
summer of 2002. Each survey consisted of surface plume mapping and vertical profiles along
predetermined transects. Transects encompassed an area from 3,350 ft upstream of the Joliet #29
Station’s discharge to 7,000 ft downstream of the discharge.

A series of surveys were also conducted during the summer of 2012 to characterize the
distribution of temperatures in the thermal mixing zones of the Joliet Stations. Conditions during
the July 2012 surveys encompassed a period of extreme high ambient water temperatures
associated with a severe regional drought. The surveys included measurement of surface
temperatures at a series of 14 transects (Figure 3), plus three to five vertical temperature profiles
(depending on the river width and proximity to the Joliet Stations’ discharges) spaced equidistant
along each transect. The 14 transects during the 2012 survey encompassed an area from 4,620 ft
upstream of the Joliet #29 Station’s discharge to 7,000 ft downstream of the discharge. In order
to more completely document the downstream distribution and dissipation of thermal plume
temperatures and support hydrothermal modeling of the plume for the predictive assessment, five
additional transects will be established downstream of the 7,000-ft transect (Figure 4) and
upstream of the I-55 Bridge.

The survey data collected in 2002 and 2012, as well as the new survey data to be collected once
during the winter (January-February) and once during the summer (July-August) of 2017, will be
used to calibrate and validate a thermal model that will be used to predict the configuration of the
Joliet #9 thermal plume under various river flow, meteorological, and the future operating
scenarios (Section 4).

Detailed Study Plan for §316(a) Demonstration to Support Application for Alternative Thermal Limits at the
Joliet #9 Generating Station



Electronic Filing: Received, Clerk's Office 6/27/2018
EA Project No. 6241617
Version: FINAL DRAFT
Page 20
EA Engineering, Science, and Technology, Inc., PBC 3 December 2015

5.8.1 Bathymetry Survey

Bathymetric data will be collected along each study transect (Figures 3 and 4). They will be
collected along 19 transects, oriented perpendicular to flow, beginning at the mouth of the
Brandon Road Lock and Dam tailwater and ending just upstream of the I-55 Bridge. Labeled
headstakes and survey flagging will be set on each shore to provide a visual cue during the
survey. As part of the survey effort, additional data will be obtained along a diagonal line
between the end of one transect and the beginning of the next transect for all but the three most
downstream transects (Transects 16 to 17, Transects 17 to 18, and Transects 18 to 19), and as a
continuous transect along the approximate centerline of the river to serve as cross-lines for each
of the 19 survey transects. Cross-line data will be used following processing as part of the
quality assurance/quality control procedures. Figures 3 and 4 show the estimated location of the
19 survey transects; the exact locations may be adjusted in the field based on observed flow
conditions and safety considerations.

Individual depth soundings will be collected acoustically using a Teledyne Odom Hydrotrac
precision, survey fathometer interfaced with a 200 kHz, narrow beam (3°) transducer (or
equivalent system). The transducer will be set at a fixed depth below the waterline of the survey
vessel (draft) and a correction will be applied to the soundings by the fathometer to reflect the
actual depth between the water surface and riverbed. The raw depth soundings obtained by the
fathometer will be ported directly to HYPACK and saved as negative elevation values. During
the survey operation, HYPACK will merge the raw soundings with time and Real Time
Kinematic (“RTK”) GPS position information, and store these data in files for post-processing.
As HYPACK collects the raw soundings, it will also employ a geoid model to convert the
negative elevation values (water depths) to elevation relative to the vertical control of North
American Vertical Datum of 1988 (“NAVD 88”). This first order conversion can be
accomplished in real time using the precision ellipsoid height data provided by the RTK GPS
system. These elevation data will later be refined as part of the post-processing routines.

As part of the survey activity, profile measurements of the physical characteristics of the water
column will be obtained three or more times on each survey date using a Seabird SBE 19
Conductivity, Temperature, and Depth (“CTD”) probe in order to determine sound velocity.
Sound velocity is a product of water density, which is primarily influenced by temperature in a
freshwater river system. The CTD profiles will be used to calculate a series of sound velocity
correctors that will later be employed in the post-processing phase of the project to adjust the raw
soundings obtained by the fathometer using a fixed, assumed sound velocity.

During the post-processing phase, all the raw depth soundings will be reviewed, corrected for
water column sound velocity, and normalized to a vertical datum of NAVD 88 in HYPACK’s
single beam editor module. At the conclusion of the processing step, the data will be compiled
into a single *. XYZ text file consisting of X and Y position information and depth represented as
Z. The files will be ported to a GIS database for gridding and development of a digital elevation
model for the study reach.
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5.8.2 Temperature Surveys

The Joliet Stations’ sampling grid will consist of the same 14 primary transects used for the 2012
survey (Figure 3); Transects 15-19 in Figure 4 are approximate new locations for the 2017
surveys. The transect locations and the number of vertical stations along each transect are
summarized in the following table:

Distance (ft) from Distance (ft) from

Joliet #29°s No. of | Transect Joliet #29°s No. of
Transect Discharge Verticals | (cont.) Discharge Verticals
1 -4,620 0 11 2,750 4
2 -3,350 3 12 4,000 3
3 -1,720 4 13 5,500 3
4 -1,250 4 14 7,000 3
5 -750 4 15 8,500 3
6 -250 4 16 10,500 3
7 250 5 17 12,700 3
8 750 5 18 16,900 3
9 1,250 5 19 29,600 3
10 2,000 4

Transect distances are determined from the end of Joliet #29 Station’s discharge canal. The end
of the Joliet #9 Station’s discharge canal is located at Transect 3 and the Joliet #29 Station’s
discharge canal is located between Transects 6 and 7 on the opposite bank. Two additional
transects will be located in the Joliet #9 Station’s discharge canal; one cross channel transect and
one center-line transect.

In addition to the cross channel transects, surface temperature data will also be collected along
diagonal transects between the primary transects from Transect 3 to Transect 14. Between
Transects 1 and 2, Transects 2 and 3, and Transects 15-19 several bank to bank zigzags will be
made. Upstream Transects 1 and 2 will be used to establish ambient temperature conditions
and to evaluate potential upstream intrusion of the thermal plume, particularly under low river
flow conditions.

Vertical profiling stations will be established along each of the primary transects except
Transect 1 located near the mouth of the Brandon Road Lock and Dam tailwater. The vertical
stations will be evenly spaced along each transect. More stations are located along the transects
that are closer to the discharge canals to better characterize the lateral spread of the plumes in
those areas. For example, Transects 3 through 6 each have four vertical stations located at one-
fifth, two-fifths, three-fifths, and four-fifths of the distance between the left and right banks.
The transects with three vertical stations have stations located at one-quarter, one-half, and
three-quarters of the distance between the left and right banks. Vertical profiling stations are
numbered from the left descending bank (i.e., 1/4 or 1/5 is closest to the left bank). The thermal
plume survey transects and vertical profile stations from the 2012 surveys are illustrated in
Figure 3. For the 2017 surveys, the locations of the 2012 thermal survey transects will be re-
established using GPS coordinates recorded during the 2012 surveys. The approximate location
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of new transects (15-19) downstream of the Joliet Stations are shown on Figure 4; these
transects and the location of the vertical profiles will be adjusted as necessary during the field
surveys. The Illinois State Plane (East) coordinate system and the North American Datum of
1983 (“NAD83”) will be used for the Joliet Stations’ surveys. Within the Joliet #9 Station’s
discharge canal, one vertical station will be located at the mid-point of the cross-channel
transect.

In order to reduce the total elapsed time of the surveys, particularly during the winter, the surface
transect temperature measurements and the vertical temperature profile measurements will be
collected concurrently by two different field crews. The surface temperature recording system
consists of a Logan Enterprises thermistor probe (model 4701-2.50-25ft-TH44018-PH)
interfaced with a Deban 500 module and a Trimble GeoXH DGPS (or equivalent system). The
Deban module receives the signal from the thermistor and sends a voltage that responds linearly
with temperature to the Campbell CR10X datalogger. The Logan/Deban temperature system has
an accuracy of 0.1% full span, which corresponds to 0.05°C (0.09°F). Output from the
thermistor will be stored at one second intervals in the datalogger. The DGPS stores the X and Y
coordinates of the temperature probe position at one second intervals to internal memory. The
system clocks on the datalogger and the DGPS are set to identical times at the beginning of each
survey. Synchronized temperature and DGPS data are recorded along the primary transects, as
well as along the diagonal or centerline transects.

The thermistor is attached to a fixed strut mounted on the side of the boat at a depth of 18 inches.
Two thermistors, a primary and a replicate, are used during each survey. During collection of
surface temperatures, the boat is driven along each transect, turned as close as possible to the
shoreline, and then typically moved on a diagonal to the next transect, producing a zigzag
pattern. This method is used to assist in the delineation of the surface plume between the
primary transects.

Plume definition within the water column is obtained by measuring vertical temperature profiles
using a Seabird CTD profiler (model SBE 19 plus). The instrument collects temperature and
depth data at 0.25 second intervals as it is slowly lowered to the bottom and pulled back up to the
surface. This typically results in the collection of four to six data points within every 1-ft depth
interval. The DGPS is used to position the boat at the same vertical profiling stations during
each survey.

Pre- and post-calibration of temperature and pressure (depth) for the Seabird CTD Profiler will
be performed and documented by the vendor. During each surface plume mapping survey, two
temperature probes will be deployed (designated primary and secondary) to provide a backup in
case of equipment malfunctions. For each survey date, the surface temperature thermistor will
be compared to the Seabird CTD by placing both instruments side-by-side in the water.

For each survey date, LDPR flows will be obtained from the Brandon Road Lock and Dam,
located 1.3 river miles upstream from the mouth of the Joliet #9 Station’s discharge canal.
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5.8.3 Thermal Model

In order to predict the lateral and longitudinal dispersion of the Joliet #9 Station’s thermal plume,
it will be necessary to develop a hydrothermal model of the UDIP. The Danish Hydraulic
Institute’s MIKE 3 model will be used to evaluate operational and ATL scenarios. MIKE 3 is a
state-of-art, three-dimensional hydrodynamic model that has been accepted for use in §316(a)
Demonstrations by various state environmental agencies, including IEPA. For the Joliet
Stations, the upstream model boundary will be at the mouth of the Brandon Road Lock and Dam,
and the downstream model boundary will be at the I-55 Bridge. A finer cell grid will be used in
the vicinity of the Joliet Stations’ discharges to provide increased resolution in the initial mixing
region. Each cell is typically divided into 8-10 vertical layers. The model grid will include the
Joliet Stations’ intake areas and discharge canals. The upstream model boundaries are
parameterized by providing temperature and flow time-series files. The temperature boundary
file can incorporate vertical stratification. The downstream boundary at the I-55 Bridge is
parameterized by a time-series file of flow and/or elevation.

The MIKE 3 model will be calibrated using thermal field survey data. A calibration model run is
typically started a day prior to the thermal survey to allow build-up to conditions present at the
time of the survey. Hourly Station cooling water flow, intake temperature, and discharge
temperature data will be provided by the Joliet #9 and Joliet #29 Stations. The upstream
boundary temperatures will be based on the thermographs deployed during the surveys and flow
data from the Brandon Road Lock and Dam. Stratification as observed during the survey’s
vertical profiles in the vicinity of the upstream boundaries will be incorporated into the model.
Surface heat exchange is calculated from hourly meteorological data provided to the model.
Model calibration primarily consists of adjusting horizontal and vertical dispersion, and bottom
friction coefficients.

During 2012, six thermal plume surveys were conducted between 20 June and 12 September and
concurrent Station operational, thermal, and hydrological data were compiled. The 2017-2018
hydrothermal modeling effort will augment the 2012 study. A final model calibration will be
completed following the performance of two additional thermal plume surveys during winter and
summer 2017. Station operational data and river flow and temperature data will be updated from
the 2012 study data using 2017-2018 information. Various model scenarios will be executed
with the final calibrated model. The output files from the model scenarios will be processed with
particular attention given to plume behavior and zone-of-passage as a function of operations and
flow.

The MIKE 3 model provides the capability to predict the three-dimensional and temporal extent
of the thermal plumes under the complex operating conditions typical of peaking facility
operations. The model will be used to predict plume temperatures and configurations (e.g.,
surface and bottom temperature distribution maps, area and volume within selected isotherms)
relative to available aquatic habitat for the predictive component of the §316(a) Demonstration.
The analysis for the §316(a) Demonstration will focus on isotherms representing critical thermal
thresholds (e.g., acute mortality, chronic mortality, avoidance, preference, spawning
temperatures) for the RIS. This model was recently used for the predictive thermal assessment at
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the Dresden Generating Station on the LDIP, which has been accepted by the IEPA. Two years
(2017-2018) of hourly temperature monitoring data from the Joliet #9 and Joliet #29 Stations’
intakes and discharges, and cooling water flow (including helper cooling tower operations at the
Joliet #29 Station), under the future operating scenarios, will be utilized to support the thermal
modeling effort.

As part of the evaluation of ATLs, IEPA is requiring Midwest Generation to assess the potential
effect of the Joliet Stations’ future thermal discharges on downstream ambient temperatures in
the vicinity of downstream thermal discharges. IEPA will assist Midwest Generation to identify
downstream thermal discharges between the Joliet Stations’ discharges and the I-55 Bridge to be
included in this assessment. Three potential dischargers include Flint Hills Resources, LLC,
Stepan Chemical, and the ExxonMobil Joliet Refinery. Midwest Generation will contact each of
these dischargers to request discharge flow and intake and discharge temperature data for their
facilities. To the extent available, two years (2017 and 2018) of daily intake and discharge flow
and temperature data for each facility identified will be input into the MIKE 3 model to evaluate
the potential interaction between the Joliet Stations’ thermal plumes and these downstream
dischargers to the UDIP. The location of the intake and discharge for each facility identified will
be set up as a distinct cell in the MIKE 3 Model.
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6. SCHEDULE FOR DATA COLLECTION

Multiple study years are required in order to characterize the potential variability in aquatic
communities and habitat conditions and to decipher their trends. The long-term fishery program
for the UDIP provides a robust database for evaluating temporal trends and spatial patterns. Data
for most other components of the aquatic community are more than 20 years old, necessitating 2
years (2017-2018) of new data collection following changes in Station operation for key biotic
categories (e.g., benthic macroinvertebrates).

Fish sampling in the UDIP will be conducted once in early May, once in early June, and twice
per month in July, August, and September in 2017 and 2018. Based upon the information
presented above, sampling at the additional electrofishing and seining locations in the UDIP will
be initiated during 2016 as part of the ongoing fish monitoring program. The Joliet #9 Station is
scheduled to be fully operational following conversion to natural gas by 1 June 2016. Because
this Station will be operated to provide power during periods of peak electrical demand, it is
expected to be brought online and taken offline on a frequent and unpredictable basis,
particularly during summer and winter. Although the ongoing fish sampling program will be
conducted in 2016, it will be necessary to allow sufficient time for any potential changes in the
receiving waterbody to be detected as a result of the new thermal conditions under the new
Station operations. Consequently, the data collected during 2016 will not be representative of
habitat utilization under the new operating conditions. In the UDIP, the additional electrofishing
and seining locations will be sampled as part of the ongoing fish monitoring program for 2 years
(2017-2018) subsequent to the change in operations.

When fish are attracted to and acclimate to a thermal discharge during winter, the potential for
cold shock increases if a facility rapidly reduces its thermal discharges. Given the expected
operating scenario of a peaking facility, this Plan adds two winter fish sampling events each
year, once in December (2016 and 2017) and once in January/February (2017 and 2018). The
winter sampling will be coordinated to occur in conjunction with operating cycles of the Joliet
Stations that may occur during these times.

New hydrothermal surveys will be conducted once during the winter (January-February) and
once during the summer (July-August) of 2017 to characterize the thermal plumes under the new
operating conditions. Peaking operations can be difficult to predict and will complicate
collection of thermal survey data for typical peaking operations; however, the surveys will only
be conducted during periods of Station operation. Under the new peaking operations, 2 years
(2017-2018) of hourly temperature monitoring data from the Joliet Stations’ intakes and
discharges, and cooling water flow (including helper cooling tower operations at the Joliet #29
Station) will be required to support the thermal modeling effort.

The data collection schedules for other studies in this Plan are:

e HD sampling for benthic macroinvertebrates will be conducted for 2 years subsequent to
the change in operations (i.e., 2017 and 2018) of the Joliet Stations;

e The submerged aquatic vegetation and habitat survey will be performed once during the
peak of the growing season during July-August 2017; and

e The collection of new bathymetry will occur during the summer of 2017.
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7. REPORTING

Joliet #9 Station operational data, thermal modeling results, and data from the field biology
studies will be compiled into a series of reports. These reports will then be used, in part, to
develop a separate §316(a) Demonstration. Current and historical biological data will be used to
describe the biotic categories of the at-risk aquatic community while the hydrothermal modeling
results will determine the potential for regulatory compliance as well as describe conditions to
which the aquatic community will be exposed (e.g., temperature range, areal extent, and zone of
passage). Part of this overall evaluation will be based on the selected RIS. Collectively, the
analyses presented in these reports will be used to determine whether a balanced indigenous
community is present in the UDIP and, if so, whether the requested Alternative Thermal Limits
will adversely affect that community. If it is determined that a balanced indigenous community
is not present, the analyses presented in these reports will determine whether the establishment of
such a community would be prevented by peaking operations of the Joliet #9 Station under the
requested Alternative Thermal Limits.
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Figure 1. Sampling locations for benthic macroinvertebrates in the Upper Dresden Island Pool near
the Joliet #9 and #29 Generating Stations.
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Figure 2. Sampling locations for fish in the Upper Dresden Island Pool near the
Joliet #9 and #29 Generating Stations
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Figure 4. Location of new surface temperature transects included to augment the hydrothermal
surveys of the Upper Dresden Island Pool to support the Joliet #9 and #29 Generating
Stations’ thermal model development.
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Table 1. Summary of fish abundance and relative abundance (%) for sampling in the Upper Dresden Island Pool

near the Joliet #9 and #29 Generating Stations during 20 samplin;

years from 1994-2014.

1994 1995 1997 1998 1999 2000 2001
SPECIES # % # % # % # % # % # % # %
BLUNTNOSE MINNOW 552| 40.00 408| 30.7] 554[19.0] 1,228] 21.4] 266 9.6] 262 9.3]| 1,290( 22.2
GIZZARD SHAD 87] 63| 191| 14.4| 400| 13.7 747] 13.0 580| 20.8 5421 19.1| 1,571] 27.0
BLUEGILL 11] 0.8 36| 2.7 122) 42 291] 5.1 212 7.6/ 404|143 572 9.8
GREEN SUNFISH 103 7.5 82| 6.2| 298[10.2 767] 133 521 18.7] 4921 17.4] 398] 6.8
EMERALD SHINER 109] 7.9 35| 2.6/ 402) 13.8] 1,424| 24.8 318] 114 173] 6.1 392 6.7
LARGEMOUTH BASS 28 2.0 43 32| 121 4.2 185 3.2 152] 5.5 169 6.0/ 132] 23
COMMON CARP 156) 11.3] 180| 13.5] 411] 14.1 3101 54 195] 7.0 188] 6.6/ 299| 5.1
CHANNEL CATFISH 241 1.7 27 2.0 991 34 101) 1.8 56| 2.0 73] 2.6 86| 1.5
SPOTFIN SHINER 2| 02 8| 0.6 9 03 29[ 0.5 13| 0.5 28| 1.0 80| 1.4
SPOTTAIL SHINER 113] 8.2 93] 7.0 14| 0.5 86| 1.5 13| 0.5 14| 0.5] 435 75
BLACKSTRIPE TOPMINNOW 9] 0.7 1 0.1 6| 0.2 12 0.2 14| 0.5 11] 04 9] 0.2
FRESHWATER DRUM 27 2.0 25 1.9 94| 3.2 82| 14 520 19 91| 3.2 71 1.2
SMALLMOUTH BUFFALO 19] 14 291 2.2 591 2.0 60) 1.0 60| 2.2 48| 1.7 58] 1.0
SMALLMOUTH BASS 10 0.7 10) 0.8 291 1.0 41( 0.7 221 0.8 71 0.3 26/ 0.5
ORANGESPOTTED SUNFISH 3[ 0.2 71 0.5 571 2.0 63] 1.1 51 1.8 291 1.0 2| <0.1
STRIPED SHINER 19 1.4 1 0.1 -- -- 6 0.1 -- -- -- -- 21 0.4
BULLHEAD MINNOW 2 0.2 6 05 14| 0.5 26f 0.5 3[ 0.1 12| 04| 126 2.2
PUMPKINSEED -- -- -- -- -- -- 6] 0.1 1] <0.1 -- -- -- --
ROUND GOBY -- -- -- -- -- -- -- -- -- -- -- -- 1] <0.1
THREADFIN SHAD -- -- -- -- -- -- -- -- -- -- 251 0.9 6] 0.1
SAND SHINER 16 1.2 8| 0.6 9] 03 23 04 5[ 0.2 10 04 26f 0.5
WESTERN MOSQUITOFISH -- -- -- -- -- -- 1] <0.1 1] <0.1 6] 0.2 31 0.1
NORTHERN SUNFISH 5] 04 1[ 0.1 6[ 0.2 3[ 0.1 1[ <0.1 25 0.9 24 04
LONGNOSE GAR -- -- 1 0.1 5] 0.2 10 0.2 2| 0.1 9] 03 12] 0.2
YELLOW BULLHEAD 1 0.1 2] 0.2 7 0.2 3] 0.1 6| 0.2 11{ 04 1] <0.1
GOLDFISH 4] 03 4] 03 3[ 0.1 2| <0.1 -- -- 4] 0.1 5] 0.1
BROOK SILVERSIDE -- -- -- -- 6] 0.2 -- -- 1| <0.1 1]<0.1 1] <0.1
GOLDEN SHINER 2 0.2 -- -- -- -- 12] 0.2 1| <0.1 1{<0.1 2| <0.1
RIVER CARPSUCKER 8| 0.6 70 05 21( 0.7 8] 0.1 11{ 04 11{ 04 7 0.1
GHOST SHINER 3[ 02 -- -- 1{<0.1 2| <0.1 1[ <0.1 -- -- 2| <0.1
JOHNNY DARTER -- -- 41 3.1 -- -- -- -- -- -- 1]<0.1 -- --
QUILLBACK 4] 03 70 05 18] 0.6 11] 0.2 4] 0.1 11| 04 5] 0.1
GOLDEN REDHORSE 2| 02 2| 02 1{<0.1 3[ 0.1 2| 0.1 1{<0.1 -- --
ROCK BASS -- -- -- -- 1{<0.1 3[ 0.1 3[ 0.1 3[ 0.1 5] 0.1
CENTRAL STONEROLLER 2] 0.2 -- -- 2] 0.1 2| <0.1 1] <0.1 -- -- 18 0.3
SHORTHEAD REDHORSE 3[ 0.2 71 0.5 13| 0.5 6] 0.1 71 0.3 12) 04 8| 0.1
BLACK CRAPPIE -- -- 1 0.1 1] <0.1 9] 0.2 4] 0.1 4] 0.1 2] <0.1
WHITE SUCKER 8 0.6 12 09 3] 0.1 6| 0.1 2] 0.1 1]<0.1 4] 0.1
FATHEAD MINNOW -- -- 3[ 02 -- -- 2| <0.1 1| <0.1 -- -- 1| <0.1
TADPOLE MADTOM -- -- -- -- 3] 0.1 - -- -- -- -- -- 1] <0.1
WHITE BASS 1{ 0.1 -- -- 3[ 0.1 4] 0.1 3[ 0.1 4] 0.1 6] 0.1
LOGPERCH -- -- -- -- 3[ 0.1 1| <0.1 2| 0.1 2| 0.1 1| <0.1
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Table 1 (continued)

SPECIES (cont.)

1995

1997

1998

#

%

# %

#

%

BLACKSIDE DARTER

REDFIN SHINER

FLATHEAD CATFISH

SILVER REDHORSE

SKIPJACK HERRING

MIMIC SHINER

HORNYHEAD CHUB

'WHITE PERCH

SUCKERMOUTH MINNOW

<0.1

YELLOW BASS

BLACK BUFFALO

ROSYFACE SHINER

BIGMOUTH BUFFALO

GRASS PICKEREL

NORTHERN PIKE

BANDED KILLIFISH

GRASS CARP

WHITE CRAPPIE

BIGMOUTH SHINER

PALLID SHINER

REDEAR SUNFISH

BLACK BULLHEAD

SPOTTED SUCKER

YELLOW PERCH

ORANGETHROAT DARTER

WALLEYE

CREEK CHUB

BIGHEAD CARP

BOWFIN

SHORTNOSE GAR

RED SHINER

RIVER REDHORSE

SLENDERHEAD DARTER

WARMOUTH

ALEWIFE

COMMON SHINER

CHANNEL SHINER

HIGHFIN CARPSUCKER

ORIENTAL WEATHERFISH

SAUGER

Other Taxa®

TOTAL FISH
TOTAL SPECIES
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Table 1 (continued)
2002 2003 2004 2005 2006 2007 2008

SPECIES # % # % # % # % # % # % # %
BLUNTNOSE MINNOW 747111.8] 4,672(41.0{1,086|21.8] 2,654|25.5|3,475(44.5(3,379|37.8|1,840]|25.0
GIZZARD SHAD 1,754127.7 520 4.6 647(13.0( 4,116/39.6| 738| 9.5|1,514|16.9(1,416(19.2
BLUEGILL 733111.6| 1,688[14.8] 706|14.2| 1,137|10.9| 876(11.2( 963|10.8|1,251|17.0
GREEN SUNFISH 761112.01 1,296(11.4| 688|13.8 373| 3.6 386| 5.0 505| 5.6| 705| 9.6
EMERALD SHINER 977|154 385| 3.4| 141 2.8 314 3.0 606| 7.8 543| 6.1 205| 2.8
LARGEMOUTH BASS 219( 3.5 416( 3.7 324| 6.5 127 1.2 228 2.9 185| 2.1| 202| 2.7
COMMON CARP 239( 3.8 192 1.7\ 132 2.7 218 2.1 113 1.5 166| 19| 168| 2.3
CHANNEL CATFISH 98| 1.6 203 1.8 192 3.9 107 1.01 151 1.9 137| 1.5| 138]| 1.9
SPOTFIN SHINER 90| 14 290( 2.5( 114| 2.3 210 2.0 176| 2.3| 249| 2.8| 179 2.4
SPOTTAIL SHINER 84| 1.3 252 2.2 23| 0.5 471 0.5 112 1.4 260| 2.9 91| 1.2
BLACKSTRIPE TOPMINNOW 11 0.2 421 0.4 471 0.9 49 0.5 127]| 1.6 501 0.6 92| 1.3
FRESHWATER DRUM 87 1.4 82| 0.7 85| 1.7 501 0.5 471 0.6 63| 0.7 511 0.7
SMALLMOUTH BUFFALO 71 1.1 68| 0.6 711 14 73] 0.7 58] 0.7 58] 0.7 47| 0.6
SMALLMOUTH BASS 63| 1.0 96| 0.8 59| 1.2 211 0.2 18] 0.2 81| 09 84| 1.1
ORANGESPOTTED SUNFISH 141 0.2 76| 0.7 451 0.9 15| 0.1 25| 0.3 441 0.5 73] 1.0
STRIPED SHINER 37] 0.6 65| 0.6 21<0.1 90| 0.9 152 2.0 188| 2.1 53] 0.7
BULLHEAD MINNOW 71 0.1 311 0.3 521 1.0 292 2.8 7] 0.1 321 04 141 0.2
PUMPKINSEED - -- 1[<0.1 -- -- 31<0.1 17| 0.2 111 0.1 66| 09
ROUND GOBY 1]<0.1 451 0.4 471 0.9 35| 0.3 111 0.1 40 0.5 40| 0.5
THREADFIN SHAD 9 0.1 -- -- 251 0.5 -- -- 46| 0.6 -- -- 53| 0.7
SAND SHINER 411 0.7 94| 0.8 111 0.2 211 0.2 221 0.3 221 0.3 211 0.3
WESTERN MOSQUITOFISH 4 0.1 51<0.1 13| 0.3 18] 0.2 44 0.6 221 0.3 8| 0.1
NORTHERN SUNFISH 26| 0.4 36| 0.3 9] 0.2 13| 0.1 131 0.2 211 0.2 33] 0.5
LONGNOSE GAR 8| 0.1 221 0.2 8| 0.2 5] 0.1 171 0.2 131 0.2 241 0.3
YELLOW BULLHEAD 19] 0.3 101 0.1 131 0.3 9] 0.1 9] 0.1 16/ 0.2 18] 0.2
GOLDFISH 4( 0.1 71 0.1 -- -- 14| 0.1 71 0.1 40( 0.5 18] 0.2
BROOK SILVERSIDE 21<0.1 14] 0.1 -- -- 44 0.4 6| 0.1 6| 0.1 5] 0.1
GOLDEN SHINER 6| 0.1 16| 0.1 1]<0.1 4(<0.1 6| 0.1 4(<0.1 23| 0.3
RIVER CARPSUCKER 12] 0.2 51<0.1 21<0.1 31<0.1 21<0.1 21<0.1 5] 0.1
GHOST SHINER 3] 0.1 15| 0.1 31 0.1 1/<0.1 5] 0.1 51 0.1 31<0.1
JOHNNY DARTER -- -- 11] 0.1 1]<0.1 31<0.1 71 0.1 16| 0.2 5] 0.1
QUILLBACK 5| 0.1 4(<0.1 14| 0.3 -- -- 5| 0.1 71 0.1 5| 0.1
GOLDEN REDHORSE 6| 0.1 6 0.1 11 0.2 1[<0.1 3(<0.1 8| 0.1 251 0.3
ROCK BASS 5| 0.1 3(<0.1 2(<0.1 3(<0.1 5| 0.1 251 0.3 15 0.2
CENTRAL STONEROLLER -- -- 9 0.1 -- -- 6 0.1 21<0.1 41<0.1 71 0.1
SHORTHEAD REDHORSE 4] 0.1 71 0.1 1[<0.1 1[<0.1 1[<0.1 3(<0.1 4] 0.1
BLACK CRAPPIE 9] 0.1 6| 0.1 9] 0.2 -- -- 2(<0.1 8| 0.1 31<0.1
WHITE SUCKER 2(<0.1 12 0.1 4| 0.1 -- -- -- -- 1]<0.1 -- --
FATHEAD MINNOW - -- 51<0.1 -- -- 171 0.2 31<0.1 4(<0.1 8| 0.1
TADPOLE MADTOM 2(<0.1 - - - - 8| 0.1 8| 0.1 21<0.1 141 0.2
WHITE BASS 12| 0.2 8| 0.1 4 0.1 31<0.1 31<0.1 1]<0.1 4 0.1
LOGPERCH 3] 0.1 -- -- -- -- 7] 0.1 -- -- 4(<0.1 31<0.1
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Table 1 (continued)
2002 2003 2004 2005 2006 2007 2008
SPECIES (cont.) # % # % # % # % # % # % # %

BLACKSIDE DARTER -- -- 2(<0.1 5| 0.1 21<0.1 -- -- 41<0.1 10( 0.1
REDFIN SHINER 1{<0.1 -- -- 1{<0.1 1{<0.1 21<0.1 21<0.1 31<0.1
FLATHEAD CATFISH 2(<0.1 8| 0.1 3] 0.1 5| 0.1 2(<0.1 2(<0.1 3(<0.1
SILVER REDHORSE 3 0.1 1{<0.1 1{<0.1 -- -- 6| 0.1 -- -- -- --
SKIPJACK HERRING 6| 0.1 -- -- 4] 0.1 1[<0.1 -- -- 1[<0.1 8| 0.1
MIMIC SHINER -- -- 71 0.1 -- -- 21<0.1 -- -- 1{<0.1 -- --
HORNYHEAD CHUB 1[<0.1 31<0.1 -- -- 3(<0.1 15 0.2 1[<0.1 -- --
WHITE PERCH 5( 0.1 21<0.1 -- -- -- -- -- -- 1[<0.1 3[<0.1
SUCKERMOUTH MINNOW 1[<0.1 -- -- -- -- 1[<0.1 -- -- -- -- 51 0.1
YELLOW BASS -- -- -- -- 21<0.1 1{<0.1 -- -- 1{<0.1 21<0.1
BLACK BUFFALO 1[<0.1 41<0.1 1[<0.1 -- -- -- -- -- -- -- --
ROSYFACE SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
BIGMOUTH BUFFALO 31 0.1 2(<0.1 1[<0.1 -- -- 2[<0.1 -- -- -- --
GRASS PICKEREL 1[<0.1 -- -- -- -- -- -- -- -- 1[<0.1 1[<0.1
NORTHERN PIKE -- -- -- -- -- -- -- -- -- -- 1[<0.1 6| 0.1
BANDED KILLIFISH -- -- -- -- -- -- -- -- -- -- -- -- -- --
GRASS CARP 1[<0.1 1[<0.1 -- -- 2(<0.1 -- -- 1[<0.1 1[<0.1
WHITE CRAPPIE 1{<0.1 1{<0.1 1{<0.1 -- -- 1{<0.1 -- -- -- --
BIGMOUTH SHINER 1[<0.1 1[<0.1 -- -- -- -- -- -- 2[<0.1 1[<0.1
PALLID SHINER -- -- 21<0.1 -- -- -- -- -- -- -- -- -- --
REDEAR SUNFISH 2(<0.1 2[<0.1 -- -- -- -- 2[<0.1 1[<0.1 -- --
BLACK BULLHEAD -- -- -- -- 1{<0.1 -- -- -- -- -- -- -- --
SPOTTED SUCKER -- -- -- -- 1[<0.1 -- -- -- -- 1[<0.1 -- --
YELLOW PERCH -- -- -- -- -- -- -- -- -- -- -- -- -- --
ORANGETHROAT DARTER -- -- 1[<0.1 1[<0.1 -- -- -- -- -- -- -- --
WALLEYE -- -- -- -- 3] 0.1 -- -- -- -- -- -- -- --
CREEK CHUB -- -- -- -- -- -- -- -- -- -- 1[<0.1 -- --
BIGHEAD CARP -- -- -- -- -- -- -- -- -- -- -- -- -- --
BOWFIN -- -- -- -- -- -- -- -- -- -- -- -- -- --
SHORTNOSE GAR -- -- -- -- -- -- -- -- -- -- -- -- -- --
RED SHINER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
RIVER REDHORSE -- - 1[<0.1 -- - -- -- -- -- -- -- -- -
SLENDERHEAD DARTER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
WARMOUTH -- -- -- -- 2(<0.1 -- -- -- -- -- -- -- --
ALEWIFE -- -- -- -- -- -- -- -- -- -- -- -- -- --
COMMON SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
CHANNEL SHINER -- -- -- -- -- -- -- -- -- -- -- -- -- --
HIGHFIN CARPSUCKER -- -- -- -- 1[<0.1 -- -- -- -- -- -- -- --
ORIENTAL WEATHERFISH -- -- -- -- -- -- -- -- 1{<0.1 -- -- -- --
SAUGER 1[<0.1 -- -- -- -- -- -- -- -- -- -- -- --
Other Taxa® 121 1.9 645 5.7| 367| 7.4 266| 2.6 232 3.01 227| 2.5 299| 4.1
TOTAL FISH 6,328 100{ 11,398 100|4,987| 100|10,396| 100|7,802( 100(8,950| 100|7,361| 100
TOTAL SPECIES 55 54 50 47 49 56 52
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3 December 2015

Table 1 (continued)

2009 2010 2011 2012 2013 2014 | Average | Number
SPECIES # % # % # % # % # % # % # Years
BLUNTNOSE MINNOW 2441135411,486]121.7) 790| 13.2]11,365[18.9]1,119]|23.2]11,479{21.7] 1,554.7] 20
GIZZARD SHAD 646 9.4|1,187)17.3[1,226] 20.5{1,206|16.7) 709(14.7|1,383/20.3| 1,059.0/ 20
BLUEGILL 710(10.3] 967|14.1{1,271] 21.3[1,433]19.8] 1,208[{25.1| 610 89| 760.1| 20
GREEN SUNFISH 708[10.3] 626] 9.1 949| 159 903|12.5) 371 7.7| 793|11.6] 586.3| 20
EMERALD SHINER 160 23] 157] 23| 102| 1.7 105] 1.5 29| 0.6 511 0.8] 3314 20
LARGEMOUTH BASS 358 52| 378] 5.5 260| 4.4| 184| 2.6] 315 6.5| 823|12.1] 2425| 20
COMMON CARP 94| 14| 105] 1.5 96| 1.6 77] 1.1 75| 1.6/ 138| 2.0] 177.6] 20
CHANNEL CATFISH 164 2.4] 113] 1.7] 126] 2.1 511 0.7 96| 2.0 117 1.7 108.0] 20
SPOTFIN SHINER 133] 1.9 89| 1.3 591 1.0/ 186] 2.6 85| 1.8 85| 1.2 105.7] 20
SPOTTAIL SHINER 98| 14 50] 0.7 241 04 16] 0.2 3] 0.1] 111] 1.6 97.00 20
BLACKSTRIPE TOPMINNOW 84| 1.2 75] 1.1 83| 14| 410] 5.7 67] 14 24| 04 61.2] 20
FRESHWATER DRUM 57| 0.8 61| 0.9 45 0.8 29| 04 42| 0.9 53] 0.8 5971 20
SMALLMOUTH BUFFALO 61| 0.9 54| 0.8 40( 0.7 54| 0.8 391 0.8 53] 0.8 54.01 20
SMALLMOUTH BASS 133] 1.9 57| 0.8 44 0.7 34] 05 15] 03 67] 1.0 459 20
ORANGESPOTTED SUNFISH 66| 1.0] 101] 1.5 751 13| 112] 1.6 12] 0.3 10| 0.2 44.0( 20
STRIPED SHINER 41| 0.6 3[<0.1 17] 0.3 9] 0.1 11] 0.2 30 04 373 17
BULLHEAD MINNOW 5] 0.1 6] 0.1 1{ <0.1 5] 0.1 1{<0.1 4] 0.1 32.3] 20
PUMPKINSEED 15| 0.2 19] 03 25| 04 171| 24 891 1.9] 140| 2.1 2821 13
ROUND GOBY 57| 0.8 61| 09 13] 0.2 23] 03 321 0.7] 135] 2.0 27.11 14
THREADFIN SHAD 31] 0.5 64| 0.9 26] 04| 105] 1.5 7] 0.2 117| 1.7 25.7] 12
SAND SHINER 49| 0.7 16/ 0.2 17] 0.3 34] 0.5 9/ 0.2 30] 04 2421 20
WESTERN MOSQUITOFISH 23] 03 10| 0.2 68| 1.1] 207] 2.9 16| 0.3 -l - 2250 16
NORTHERN SUNFISH 29| 04 33] 0.5 18] 0.3 30 04 45| 0.9 47| 0.7 209 20
LONGNOSE GAR 30 04 36| 0.5 28] 0.5 29| 04 24] 0.5 52| 0.8 16.8] 19
YELLOW BULLHEAD 12] 0.2 10] 0.2 12] 0.2 8| 0.1 18] 04 19] 03 102] 20
GOLDFISH 15] 0.2 6| 0.1 1| <0.1 6] 0.1 7] 0.2 26| 04 8.7] 18
BROOK SILVERSIDE 6] 0.1 19] 0.3 13| 0.2 11] 0.2 3] 0.1 28| 04 83| 16
GOLDEN SHINER 6] 0.1 16| 0.2 8| 0. 19] 0.3 2(<0.1 25| 04 7.7 18
RIVER CARPSUCKER 2(<0.1 5] 0.1 4] 0.1 3[<0.1 9] 0.2 20| 0.3 74| 20
GHOST SHINER 96| 14 3]<0.1 -- -- - - 1[{<0.1 1[{<0.1 73| 16
JOHNNY DARTER 5] 0.1 17] 0.3 5] 0.1 4| 0.1 2(<0.1 23] 03 7.1 14
QUILLBACK 3[<0.1 11] 0.2 7] 0.1 7] 0.1 2(<0.1 7] 0.1 69| 19
GOLDEN REDHORSE 12| 0.2 17] 0.3 14] 0.2 2(<0.1 1{<0.1 3[<0.1 6.0 19
ROCK BASS 6] 0.1 12| 0.2 5] 0.1 5] 0.1 9 0.2 10] 0.2 6.0/ 18
CENTRAL STONEROLLER 25| 04 3[<0.1 1{ <0.1 2[<0.1 1{<0.1 26| 04 5.6/ 16
SHORTHEAD REDHORSE 1[<0.1 3[<0.1 2| <0.1 6] 0.1 7/ 0.2 6| 0.1 5.1 20
BLACK CRAPPIE 2[<0.1 6] 0.1 1| <0.1 - - 2[<0.1 26| 04 48| 17
WHITE SUCKER 2[<0.1 1[<0.1 2| <0.1 1[<0.1 2(<0.1 22]1 03 43| 17
FATHEAD MINNOW 19] 0.3 - - 3] 0.1 5] 0.1 5] 0.1 2(<0.1 39| 14
TADPOLE MADTOM 14| 0.2 11] 0.2 1{ <0.1 1[<0.1 1[<0.1 7] 0.1 3.7] 13
WHITE BASS 1[<0.1 3[<0.1 -- -- 4] 0.1 5] 0.1 2[<0.1 3.6/ 18
LOGPERCH 10| 0.2 6| 0.1 9] 0.2 2[<0.1 1[<0.1 16/ 0.2 3.5 15
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Table 1 (continued)
2009 2010 2011 2012 2013 2014 Average | Number
SPECIES (cont.) # % # % # % # % # % # % # Years

BLACKSIDE DARTER 8| 0.1 41 0.1 3] 0.1 - - 12] 03 10| 0.2 3.1 11
REDFIN SHINER 23] 0.3 - - -- -- 5] 0.1 - - -l - 2.1] 10
FLATHEAD CATFISH - - 1[<0.1 1| <0.1 1[<0.1 2[<0.1 6| 0.1 2.1 16
SILVER REDHORSE 3(<0.1 5] 0.1 3 0.1 5] 0.1 1[<0.1 1[<0.1 1.8 14
SKIPJACK HERRING -- -- -- -- 21 <0.1 -- -- -- -- -- -- 1.8 12
MIMIC SHINER 1[<0.1 3[<0.1 -- -- 1[<0.1 3] 0.1 41 0.1 1.8] 10
HORNYHEAD CHUB - - 1{<0.1 -- -- - - 1{<0.1 2{<0.1 1.5 9
WHITE PERCH -- -- 3(<0.1 -- -- -- -- -- -- -- -- 14 10
SUCKERMOUTH MINNOW 4| 0.1 -- -- 41 0.1 1]<0.1 -- - 5| 0.1 1.2 9
YELLOW BASS - - 7] 0.1 -- -- - - - - 2(<0.1 12| 10
BLACK BUFFALO - - - - 1| <0.1 - - 2[<0.1 - - 1.1/ 10
ROSYFACE SHINER - - - - -- -- - - 9 0.2 13| 0.2 1.1 2
BIGMOUTH BUFFALO -- - 1[<0.1 -- - 1[<0.1 -- - 2(<0.1 1.1 12
GRASS PICKEREL 21<0.1 -- -- 21 <0.1 1[<0.1 1]<0.1 6| 0.1 1.0 11
NORTHERN PIKE 1[<0.1 3[<0.1 2| <0.1 1[<0.1 - - - - 0.9 9
BANDED KILLIFISH -- -- -- -- -- -- 21<0.1 5] 0.1 9] 0.1 0.8 3
GRASS CARP 3[<0.1 - - 1| <0.1 - - -l - 1]{<0.1 0.7 9
WHITE CRAPPIE 21<0.1 21<0.1 -- -- -- - -- -- -- -- 0.7 9
BIGMOUTH SHINER -- -- -- -- 4( 0.1 -- -- -- -- -- -- 0.6 7
PALLID SHINER 3[<0.1 2[<0.1 -- -- 2[<0.1 - - 1{<0.1 0.5 5
REDEAR SUNFISH -- -- -- -- -- -- -- -- 1[<0.1 1[<0.1 0.5 6
BLACK BULLHEAD -- -- -- -- -- -- -- -- -- -- -- -- 0.5 5
SPOTTED SUCKER -- -- 21<0.1 -- -- -- -- -- -- 1]<0.1 0.4 6
YELLOW PERCH 11<0.1 -- -- 1] <0.1 -- -- 2(<0.1 -- -- 04 5
ORANGETHROAT DARTER -- -- -- -- 1] <0.1 -- -- 3] 0.1 -- -- 0.3 4
WALLEYE 1{<0.1 1{<0.1 1| <0.1 - - - - - - 0.3 4
CREEK CHUB -- -- -- -- -- -- -- -- -- -- 1[<0.1 0.2 4
BIGHEAD CARP -- -- 4( 0.1 -- -- -- -- -- -- -- -- 0.2 1
BOWFIN - - 2(<0.1 -- -- - - -l - -l - 0.2 2
SHORTNOSE GAR - - - - 1| <0.1 - - - - 1{<0.1 0.1 2
RED SHINER - -- -- -- -- -- -- -- -- -- -- -- 0.1 2
RIVER REDHORSE -- - -- - -- - -- - -- - -- -- 0.1 2
SLENDERHEAD DARTER -- -- -- -- 1] <0.1 -- -- -- -- -- -- 0.1 2
WARMOUTH -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
ALEWIFE -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
COMMON SHINER 1]<0.1 - -- -- -- - -- -- -- -- -- 0.1 1
CHANNEL SHINER -- -- - -- -- -- - -- -- -- -- -- 0.1 1
HIGHFIN CARPSUCKER -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
ORIENTAL WEATHERFISH -- -- -- -- -- -- -- -- -- -- -- -- 0.1 1
SAUGER - - - - -- -- - - - - - - 0.1 1
Other Taxa® 408| 59| 909|13.3] 453 7.6] 345| 4.8] 276| 5.7] 143 2.1] 270.2 --
TOTAL FISH 6,891 100|6,853( 100|5,972 100(7,229| 100| 4,815| 100|6,830| 100| 5,930.9
TOTAL SPECIES 55 56 55 50 54 58 82
(a) Other Taxa represent hybrids and non-species level identifications. RIS Species State-listed RIS Species
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444 | .ake Cook Road, Suite 18
Deerfield, IL 60015
Telephone: 847-945-8010
Fax: 847-945-0296
Www.eaest.com

25 June 2018

Ms. Sharene Shealey
Midwest Generation, LLC
Will County Station

529 East 135th Street
Romeoville, Illinois 60446

RE: Status of MWGen Joliet Stations 316(a) & Subpart K Detailed Study Plan Work
Dear Ms. Shealey:

This letter provides a status report on the ongoing work and analyses that EA is performing on
behalf of MWGen to implement the Detailed Study Plans for the Joliet Stations.

As you know, pursuant to the early screening requirements of the Illinois Subpart K regulations
(35 Il. Admin. Code 106, Subpart K), the original Conceptual Study Plan for this work prepared
by EA covered all three MWGen Stations: Will County Station and the two Joliet Stations. The
Conceptual Study Plan was submitted to the Illinois Environmental Protection Agency (IEPA)
for review and approval on October 7, 2015. Based on a November 4, 2015 meeting discussion
among representatives of EA, MWGen, and IEPA, EA proceeded to prepare three separate
Detailed Study Plans, each of which addressed one of the three MWGen Stations. The Will
County Detailed Study Plan and the Detailed Study Plans for Joliet 9 and Joliet 29 were
submitted to the IEPA in early December 2015. IEPA approved the Joliet 9 and Joliet 29
Detailed Study Plans, collectively referred to here as the “Joliet DSP!” on March 3, 2016. The
[linois Department of Natural Resources (“IDNR”) provided comments on the Joliet DSP on
March 7, 2016. After an April 19, 2016 conference call among representatives of IDNR,
MWGen, and EA to discuss the IDNR comments, EA submitted a written response to the IDNR
comments on behalf of MWGen on May 13, 2016. IDNR responded to MWGen’s comments on
June 8, 2016, stating that it had no further concerns.

Since the May 2016 IEPA approval of the Joliet DSP, and following IDNR’s concurrence in
June 2016, EA has proceeded to implement the Joliet DSP field studies, modeling, and
associated analyses as expeditiously as reasonably possible. As much of the required field work
was dependent on concurrently acceptable weather and station operating conditions, there were
some instances where planned field work could not be conducted according to the original plan.
These will be detailed in the following sections. Even with these unanticipated delays, EA
currently remains on schedule to complete the Joliet DSP field studies in December 2018. A
detailed description of the status of the field studies is provided below, divided into the
categories of study work detailed in the Joliet DSP.

' The Joliet 9 and 29 Detailed Study Plans are substantively identical, but separate versions were required since each
station has its own NPDES Permit.
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A. Fisheries and Other Biological Studies

As stated in the Joliet DSP, multiple study years are required to characterize the potential
variability in aquatic communities and habitat conditions, and to decipher their trends. While
fish survey data has been collected for 40 years as part of the ongoing long-term fishery
monitoring program for the Upper Dresden Island Pool (UDIP), the existing data for most other
components of the aquatic community were more than 20 years old as of the time the Joliet DSP
was approved by the IEPA. Thus, to satisfy the requirements of the Illinois Subpart K
regulations and federal 316(a) guidance, it was necessary to collect an additional two years of
new data for a key biotic category (i.e., benthic macroinvertebrates) after receiving approval of
the Joliet DSP. In addition, the Joliet DSP also included sampling at additional electrofishing
and seining locations in the UDIP as part of the ongoing fish monitoring program. To provide
better spatial distribution of sampling locations relative to the Joliet Stations’ thermal discharges, two
new sampling locations (403B and 403C) were added between Location 403A and the confluence of
Rock Run (approximately one to two miles downstream of the Joliet Stations’ discharges), one along
each bank (Figure 1). EA began collecting these additional electrofishing and seining data at the
new sampling locations in 2016 and this work has continued to the present as part of the annual
fishery monitoring program.

However, because the conversion of the Joliet Stations to natural gas was not completed until
June 2016, and their mode of operations changed to providing power only during periods of peak
electrical demand (i.e., “peaker” operations), it was necessary to allow sufficient time for any
potential changes in the receiving waterbody to be detected as a result of the new thermal
conditions under the new Station operations. Consequently, the data EA collected during 2016
could not be considered as representative of habitat utilization by the fish community under the
new station operating conditions. Therefore, the approved Joliet DSP provided for an additional
two years of study during 2017 and 2018 to allow sufficient time for any potential changes in the
receiving waterbody to be detected because of the new thermal conditions under the new Joliet
Stations operations.

Consistent with the schedule and frequency provided in the approved Joliet DSP, EA conducted
fish sampling in the UDIP in early May, early June and twice per month in July, August and
September 2017. EA is following this same schedule and frequency in 2018. The May and early
June 2018 fish sampling has been conducted, but there remains additional fish sampling to be
conducted twice per month in July, August, and September 2018 in accordance with the
approved Joliet DSP.

In addition to the ongoing long-term fishery monitoring program, the Joliet DSP added new
fishery studies to be conducted during the winter months in the UDIP. The previous twenty-plus
years of the fish monitoring program near the Joliet Stations were not conducted during this
period. The Joliet DSP included these additional winter fish sampling events to provide
information necessary to evaluate spatial trends of the fish community in response to winter
thermal discharges from the two stations. If a facility operates long enough for fish to become
acclimated to a thermal discharge during winter, the potential for cold shock increases if the
facility rapidly reduces its thermal discharges. Because the Joliet Stations are now operating as
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peaker stations and were expected to do so at the time the Joliet DSP was prepared, two winter
fish sampling events during each of two years of DSP work were included in the Joliet DSP. To
the extent reasonably possible based on largely unpredictable station operations, these sampling
events were coordinated to occur in conjunction with operating cycles of the three Joliet units.
EA has completed these winter fish sampling events in a timely fashion when they were able to
be scheduled concurrent with expected Joliet Station operations. For the initial planned
December 2016 monitoring effort, the three Joliet units did not have sustained generation that
was sufficient to conduct the thermal plume and fish surveys (Figure 2). MWGen notified the
IEPA regarding the lack of generation and that no studies were accomplished in December, and
the Agency did not take issue with delaying the winter work until January/February 2017.
MWGen and EA planned for three potential sampling periods in January 2017, but no surveys
could be conducted because none of the Joliet Units operated that month (Figure 2). Therefore,
MWGen decided they would “force” the Joliet Units to operate during two periods in February
2017 (15™-17" and 224-23™), taking a significant economic loss, to collect the required data.
Although EA conducted reconnaissance of the Joliet Station thermal plume study area on
February 15, 2017, no surveys were conducted on the subsequent two dates due to Unit 8
developing a steam leak and being taken offline. However, during the subsequent week, the first
winter thermal plume and fish surveys were completed at the Joliet Stations as planned on
February 23, 2017. The second winter fish survey and final thermal plume survey were
completed at the Joliet Stations in December 2017, which was during the only period that the
Joliet units operated until later that month (Figure 3). Although Joliet Station Units did operate
during late December 2017 and early or mid-January 2018, which provided opportunities to
conduct additional winter fish studies, the boat ramps were inundated by ice and precluded
physical access to the river for the sampling crew to perform the required monitoring work.
Thereafter, the Joliet Station Units did not operate from 18 January through February (Figure 3).

The DSP had proposed that four winter fish surveys be conducted. However, due to adverse
weather conditions this past winter, as well as limited operating times by the Joliet Stations, the
third winter 2018 fish survey could not be conducted as planned. Therefore, what was to be at
least the fourth winter fish survey, scheduled for December 2018, will now be the third winter
fish survey. If this sampling occurs and produces useable data, EA believes that the three rounds
of winter fish sampling should provide adequate winter fish survey data, and it will not need to
perform the fourth winter fish survey described in the Joliet DSP. MWGen informed the IEPA
of this potential change to the Joliet DSP, and the IEPA advised that EA should proceed based on
its best professional judgement as to whether the amount of winter fish survey data is adequate.
Assuming the additional December 2018 survey does provide adequate data to assess the winter
fish community, it will conclude the winter fisheries field survey work. If more data are needed,
the fish survey work will need to be extended into January/February of 2019, which will add
some additional months’ time to the estimated completion of the Joliet DSP and preparation of
the Demonstration Study Reports based on the data collected.

EA collected the May through September 2016-2017 Joliet DSP fish survey data as part of the
ongoing fish monitoring program. The 2016 data, along with data collected from 1994-2015,
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were analyzed in EA (2017?) to determine/compare the composition, distribution, abundance,
condition, and incidence of anomalies of fish within and among four segments of the Upper
[linois Waterway (UIW), which include the UDIP (i.e., the Upstream [-55 segment) and the
Five-Mile Stretch south of the I-55 Bridge (i.e., the Downstream I-55 segment). Although the
2017 fish monitoring program report is in preparation, certain analyses have been completed and
they indicate that there has been no significant change in the fish communities during the post-
2015 period in the UDIP nor the Five-Mile Stretch, areas downstream of the MWGen Stations.
By “no significant change”, we mean that summertime electrofishing native species® catch rates,
modified Index of Well-being (IWBmod) scores, and native species richness values during 2016
and 2017 were statistically similar to several or most previous study years in both the UDIP and
the Five-Mile Stretch (Table 1). The Joliet Stations were only running a small percentage of the
time during the period from mid-2016 through 2017. Furthermore, during a sizeable portion of
this period, none of the MWGen Stations in the UIW were operating. The Joliet Stations were
not operating during the period March through May 2016 and Will County Station was not
operating through most of April and May 2016, nor from May through December 2017. EA has
not identified more thermally sensitive species nor a greater abundance of the most thermally
sensitive species in the summers of 2016 or 2017, which have been present during the previous
summers in the Joliet DSP study area (Table 2 and Table 3). For example, summer 2016 and
2017 catch rates of the thermally sensitive White Sucker and collectively the Moxostoma
(redhorse) species in the UDIP and the Five-Mile Stretch were within the range of values
observed during the previous 21 study years:

Taxa UDIP Catch Rates Five-Mile Stretch Catch Rates
1994-2015 | 2015-2016 1994-2015 2015-2016

White Sucker 0-1.4 0.4-0.6 0-0.4 0-0.3

Moxostoma spp. | 0.1-2.0 1.0-1.7 0.3-7.2 0.5-1.0

In summary, our preliminary determination is that there has not been any definitive improvement
of the fish communities in the Joliet DSP study area during the post-2015 period. The
retrospective and/or predictive sections of the Demonstration Study Reports will provide
appropriate spatial (e.g., upstream and downstream of the Joliet Stations’ discharges) and
temporal (among months or seasons) analyses of the 2017 and 2018 fisheries data, as well as
interyear comparisons.

As part of the fish survey work, EA also monitored dissolved oxygen at each of the fish survey
locations. From 1994 through 2016, only four of 1,119 dissolved oxygen measurements were
below the UDIP Standards of 5 ppm (May through July) or 3.5 ppm (August and September)
(EA 2017). Two occurred in 2010 and one occurred in both 2015 and 2016. These
measurements occurred at backwater Locations 405 (Treats Island slough) and 408 (Jackson
Creek Cut-OfY), and they were associated with dense mats of duckweed and algae. From 1994
through 2009, only one dissolved oxygen reading was below the General Use Standards of 5

2 EA Engineering, Science, and Technology, Inc., PBC. 2017. 2016 Upper Illinois Waterway fisheries investigation
RM 274.4-296.0. Report by EA to Midwest Generation, LLC — Joliet Stations, Joliet, IL, and Midwest Generation,
LLC — Will County Station, Romeoville, IL.

3 Native species do not include invasive or exotic species such as Asian carp, Common Carp, Round Goby, etc.
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ppm (May through July) or 3.5 ppm (August and September) that apply to the Five-Mile Stretch
(EA 2017). However, from 2007-2016, there were one to five measurements per year that were
below these Standards (EA 2017). All the below-Standards measurements occurred at backwater
Locations 414 (Moose Island slough) and 418 (the mouth of Grant Creek), and they were
concomitant with dense macrophytic growth, particularly ubiquitous mats of duckweed and
algae. Below-Standards dissolved oxygen measurements also occurred at these two backwater
locations in 2017 when dense macrophytes and/or mats of duckweed and algae were present.

The MWGen Stations also monitor dissolved oxygen at both their intake and discharge locations
as part of their NPDES permit requirements. The dissolved oxygen monitoring data we have
reviewed for the post-2015 period show no adverse impact on dissolved oxygen levels associated
with MWGen station operations, nor any instances where the current dissolved oxygen water
quality standards have not been met. Additionally, EA performs continuous dissolved oxygen
monitoring from May through September at the 1-55 Bridge. For 2012-2017, there were no
instances when the UDIP dissolved oxygen standards were not met. Neither the UDIP nor the
Five-Mile Stretch is impaired for dissolved oxygen according to the IEPA’s 305(b)/303(d)
reports from 2004 to the present.

Given the importance of macroinvertebrates to the aquatic food chain, the Joliet DSP
implemented two years of benthic macroinvertebrate sampling to document the condition of this
biotic category and provide information to evaluate the potential effects of the thermal plumes
from the Joliet Stations. The objectives of this study are to determine/compare the composition,
distribution, and abundance of the benthic community among segments above, within, and below
the Station’s discharges. Sampling was conducted in July 2017 and will be repeated during the
summer of 2018. The two years of current study results will be compared with those obtained
during 1993 and 1994 (as part of the original UIW study commissioned by ComEd) to evaluate
spatial and temporal trends within the benthic macroinvertebrate community in the UDIP.

B. Aquatic Habitat Surveys

The Joliet DSP provides for both existing and newly conducted habitat survey information that
assesses habitat quality using the Qualitative Habitat Evaluation Index (QHEI) developed by
Rankin (1989%). EA will use the extensive habitat surveys in various portions of the UDIP and
Five-Mile Stretch between Brandon Road Lock and Dam and Dresden Island Lock and Dam that
it previously conducted in 1994-1995, 2003, and 2008. Thus, this information is already
available and the results were submitted and discussed in pre-filed testimony (8 September 2008)
by Mr. Greg Seegert (EA) on proposed amendments to Water Quality Standards and Effluent
Limitations for the Chicago Area Waterway System (CAWS) and LDPR (IPCB Docket No.
R08-9, Subdocket C). The findings of these studies generally showed that habitat was poor
upstream of Brandon Road Lock and Dam and while it improved downstream of Brandon Road
Lock and Dam, the QHEI scores were still typically in the “poor” and “fair” ranges of the scale.

4 Rankin, E.T. 1989. The qualitative habitat evaluation index (QHEI). Rationale, methods, and applications. Ohio
EPA, Div. Water Quality Planning and Assessment, Ecological Analysis Section, Columbus, Ohio.
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As part of the new habitat survey information collected under the Joliet DSP, EA began
determining QHEI scores at each electrofishing location as part of the fish survey work
beginning in 2016. The new QHEI data, along with 2017 bathymetric and submergent aquatic
vegetation surveys data collected in the UDIP, are being used to generate preliminary habitat
maps to support a predictive thermal assessment of the effects of the Stations’ thermal plumes.
The September 2017 bathymetric survey, extending downstream to near the 1-55 Bridge, was
conducted to delineate channel, edge of channel, and shallow (less than 2 m) littoral habitat. The
Joliet DSP work also included a submergent aquatic vegetation survey in July 2017 to describe
the extent and dominant types of aquatic vegetation in shallow habitat. During the vegetation
survey, shoreline characteristics were described (e.g., bulkhead, riprap or otherwise armored, or
“natural”) and substrate type determined, such as soft/mud, sand, gravel, cobble or larger. EA
will also map the boundary of backwater and tributary mouth areas and identify and map any
other significant structure observed that could attract fish or provide cover. The QHEI scores
will also be used to characterize the type and quality of aquatic habitat, and to interpret
availability and distribution of preferred habitat for the representative important species (RIS)
within and outside of the thermal mixing zone and selected downstream transects of biological
significance.

EA has preliminarily analyzed the new QHEI and habitat-related information collected as part of
the Joliet DSP. The initial determination is that there are no significant changes in habitat
quality in the UDIP. The QHEI scores are still typically in the “poor” and “fair” ranges of the
scale, except for the Brandon Road Lock and Dam tailwater area that makes up approximately
5% of the UDIP area. There has been an increase in the areal extent and density of aquatic
vegetation, mostly in off-channel areas of the UDIP and particularly in those areas in the Five-
Mile Stretch, which provides more instream cover for aquatic life, but also have resulted in
excessively vegetated shallow areas where the respiration-decomposition processes from dense
macrophytic and algal growth/decay, particularly dense mats of duckweed and algae, have
resulted in locally depressed dissolved oxygen levels, as previously noted. As a result, we are
not seeing any discernible improvement in the fish community in these areas”.

> EA (2017) stated that “[a] variety of factors, unrelated to operation of the power plants within the study area, either
individually or collectively reduced at least some of the electrofishing and seining catch parameter values in all four
segments during 2016. These factors include: 1) intensive electrofishing and netting studies conducted by the Asian
Carp Regional Coordinating Committee’s Monitoring and Response Workgroup throughout the study area; 2)
several heavy rainfall events in the Chicago area, which resulted in combined sewer overflow events that depressed
DO values in the upper portion of the study area and also caused significant drawdowns in the lower Lockport Pool
during the study period; and 3) dense mats of duckweed/algae and dense beds of submergent and/or emergent
macrophytes that reduced the effectiveness of electrofishing and/or seining at one location in Brandon Pool, at four
of the nine locations within the Upstream I-55 segment [UDIP], and at all four locations within the Downstream I-55
segment [Five-Mile Stretch], particularly from late July through September.” These factors were again prevalent in
2017.
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C. Thermal Plume Studies and Downstream Dischargers Thermal Data Review

Thermal plume studies have also been performed as part of the Joliet DSP along with the
collection and review of thermal discharge data of downstream dischargers in the UDIP. The
following is a report on the status of both of these activities.

1. Thermal Plume Studies

The thermal plume studies consist of surface plume mapping and vertical profiles along
predetermined transects. Previous thermal plume studies in 2002 and 2012 encompassed an area
from 3,350 ft upstream of the Joliet #29 Station’s discharge to 7,000 ft downstream of the
discharge. The new thermal studies being performed as part of the Joliet DSP include seven
additional transects further downstream and hence encompass a larger area to more completely
document the downstream distribution and dissipation of thermal plume temperatures and
support hydrothermal modeling of the plume for the predictive assessment.

New thermal plume studies were completed in the February 2017, July 2017, and December
2017. An earlier attempt had been made to complete the winter plume study in December 2016,
but the Joliet Stations did not run for a long enough period of time to create “mature” thermal
plume data (Figure 2). (Typically, a run of three days is needed.) The IEPA was notified of this
issue, and it supported MWGen’s proposal to postpone the winter work until January/February
2017. Because the Joliet Stations’ operations did not provide an opportunity to conduct the
thermal plume study in January 2017 (Figure 2), MWGen planned to put the Joliet Stations into
operation for two periods in February (15"-17" and 2274-23™) so that the thermal plume study
could be completed. The second run produced the needed winter thermal plume study.

EA has preliminarily analyzed the data collected from the new thermal plume studies. Pursuant
to the Joliet DSP, it also has obtained and reviewed thermal data from the downstream
dischargers Flint Hills Resources (FHR), located on the same side of the UDIP as the Joliet 29
Station), Stepan and ExxonMobil (both located on the same side of the UDIP as the Joliet 9
Station). Stepan’s outfall discharge is located on a side channel by Treats Island where a
stranded barge mostly blocks the area where the side channel meets the main body of the UDIP.
Based on our observations of this area, the presence of the stranded barge likely contributes to
reducing the flow in the area at and immediately downstream of the Stepan discharge, and
combined with the shallowness of this location, likely contributes to higher localized water
temperatures in this area. The temperatures recorded in the vicinity of the Stepan discharge are
generally higher than those recorded further downstream at the I-55 Bridge.

Our preliminary assessment of the available thermal data indicates that when only the Will
County Station is operating, the temperatures at the I-55 Bridge are generally compliant with the
July 1, 2018 new numeric thermal water quality standards for the UDIP. Thus, our preliminary
conclusion is that Will County Station’s thermal discharge alone does not cause an exceedance
of the new thermal standards in the UDIP and down to the I-55 Bridge, below which the General
Use thermal standards apply. The recently collected thermal plume study data for the Joliet
Stations for the February, July, and December 2017 surveys also indicated no exceedances of
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either the numeric UDIP or General Use limits. Additionally, there were no exceedances of
either the AS 96-10 or the numeric General Use standards applicable in the Five-Mile Stretch
below the I-55 Bridge, based on the continuous monitoring performed at the I-55 Bridge in 2016
or 2017, but neither of these years presented the combination of ambient temperatures, low flow,
and station operating conditions that may lead to higher monitored temperatures at these
locations.

It is expected that the Joliet Stations will not be able to consistently comply with the new UDIP
thermal standards at the edge of their respective, allowed mixing zones. There was one
occurrence post fuel conversion, in July 2016, where the Joliet 29 Station’s estimated edge of
mixing zone temperature exceeded 93° F. Although limited to approximately four hours, and
such an exceedance is allowed under the current Secondary Contact thermal standards, as
excursions up to 100° F are allowed for 5% of the hours in a rolling twelve-month period, this
instance exceeded the maximum temperature allowed under the new UDIP thermal standards.
Based on our preliminary review of the new thermal plume studies, as well as a review of
historical unit loading and associated discharge temperatures under adverse river and weather
conditions, EA believes that each of the Joliet Stations will have difficulty maintaining
compliance with the new thermal standards during times of hot and dry summer conditions as
well as during the fall and spring months when the standard changes to 60° F, particularly during
times of unseasonably warm ambient temperatures. However, given the peaker operating mode
of the Joliet Stations, these periods of exceedances will be more limited than if the Stations were
operating in their pre-2016 mode of base load operations.

Further, it is possible that when both Will County Station and the Joliet Stations are operating,
particularly when the Joliet Stations are running for an extended period (i.e., over at least several
days) and the ambient temperatures are high and flow conditions are low, such as occurred
during the summer of 2012, there is a likelihood that temperatures at both the edge of the
allowed mixing zone, as well as near the I-55 Bridge, would exceed the new UDIP numeric
thermal standards. Thus, under these adverse weather and river flow conditions, it is likely that
the Joliet Stations will still need the adjusted thermal standards provided in AS96-10 at the I-55
Bridge as they would not be able to comply with the otherwise applicable General Use thermal
standards. Under such adverse weather and river flow conditions, it is also likely that some
portion of the Five-Mile Stretch may not meet all of the provisions of the General Use standards.
Although no specific information currently exists to document any noncompliance with the
existing thermal limitations within the Five-Mile Stretch, this potential will be reviewed, using
available information, as part of MWGen’s pursuit of a 316(a) variance for both Joliet Stations.

2. Downstream Thermal Dischargers Data Review

EA obtained, or received operating data from, FHR, Stepan, and ExxonMobil. Based upon
review of this information, EA’s preliminary conclusions are that each of these dischargers
require minimal assimilative capacity in the UDIP receiving waters to maintain compliance with
the applicable thermal standards. According to their respective NPDES Permits, the three
dischargers have design average flows (DAF) that are very small when compared with the base
flow rate of the waterway:
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Discharger Flow Rate
FHR 3.6 cfs
Stepan 1.36 cfs
Exxon Mobil 22.9 cfs

Comparing the provided temperature monitoring data for FHR, Stepan, and Exxon-Mobil to the
temperatures recorded at the 1-55 Bridge in the summer months, when the Will County and Joliet
Stations are likely to use more of the waterway’s assimilative capacity, Stepan and FHR tend to
produce thermal effluent that is nearly the same temperature as the water at the I-55 Bridge.
(Both of these facilities use well water as their intake source, and therefore their discharge is not
influenced by upstream river temperature). For Exxon-Mobil, over the last three summers, it has
had measured outfall temperatures that are higher than the temperatures measured at the I-55
Bridge. From 2012 to the present, the summer temperatures at the I-55 Bridge have held steady
or decreased, while ExxonMobil’s discharge temperatures have generally been higher than at the
I-55 Bridge, which would support a conclusion that ExxonMobil’s discharge is not being
influenced by upstream heat sources nor does it have a meaningful effect on downstream
temperatures. Thus, it appears to have sufficient assimilative capacity in the water (i.e., a mixing
zone) to maintain compliance with the new UDIP thermal standards during the summer period.
While winter temperatures for all three downstream dischargers are generally higher than the
corresponding temperatures at the I-55 Bridge, this assessment should also hold true for the
winter period under typical conditions.

EA still needs more time to analyze the thermal data and to conduct the modeling necessary to
predict what kinds of temperatures will be found in the UDIP under “worst case” operating
conditions. The above preliminary conclusions regarding the available assimilative capacity of
the receiving waters to allow for consistent compliance at the edge of an allowed mixing zone for
the respective thermal discharges from FHR, Stepan, and ExxonMobil also requires more time to
complete our analyses. EA also has not had sufficient time to evaluate whether the UDIP
narrative thermal criteria in 35 Ill. Admin. Code 302.408(c)-(f) are being met under “worst case’
conditions in the waterbody, and whether those criteria are more stringent than necessary to
protect a balanced, indigenous, population of aquatic life throughout the UDIP.

2

D. Conclusion

Ongoing work on the Joliet Stations DSP will continue in 2019. EA has begun work on the
prospective analysis that will be part of the Joliet Stations’ Demonstration Reports.
Hydrothermal modeling runs have also been initiated in order to predict downstream
temperatures under both typical and critical weather, river, and station operating conditions.

This modeling data, along with all the collected field biological and thermal plume data, will be
used to help develop a set of alternative thermal limits for the Joliet Stations. EA estimates it
will complete the development of proposed alternative effluent limits in or about May 2019. EA
is currently on schedule to complete the draft Demonstration Reports by not later than June 2019.
Providing some time for MWGen to review the draft Demonstration Reports, it is estimated that
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the proposed thermal alternative effluent limits will be submitted to the IEPA in September
2019.

Please let me know if you need any additional information regarding the Joliet DSP work that
EA is conducting.

Sincerely yours,

EA ENGINEERING, SCIENCE,
AND TECHNOLOGY, INC., PBC

Q,J Uit

Joe T. Vondruska
Project Manager
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Figures
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Figurel  Fish Sampling Locations in the Upper Dresden Island and 5-mile Stretch of the
lower Des Plaines River.
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Table 1 Interyear Comparisons of Mean Electrofishing Catch Parameters within the Upper Dresden Island Pool and the Five-Mile Stretch for the Period of 15 June through August.
Significant F P
Upper Dresden Island Pool® 2017® 2016® 2015 2014® 2013® 2012®  2011®  2010®  2009® 2008® 2007 2006 2005 2004 2003 2002 2001 2000 1999 1998 1997 1995 1994 Difference’® Value Value
CPEs-all native fish  196.3  134.6 118.1 3029 1104  209.3 190.5 161.8 179.9 2463 2296 139.3  119.7 162.5 265.8 2255 144.3 113.2 103.3 178.6 845 533 355 Yes 5.82 <0.01
ABCDE DEF CDEF A EF BCDEF ABCDE BCDEF ABCDE AB ABCD  CDEF EF BCDE ABC BCDE CDEF EF EF BCDE F G (e
IWBmod 6.9 6.6 6.7 7.4 6.6 6.0 6.4 6.6 6.9 7.0 6.9 6.5 5.8 7.1 7.2 6.5 6.2 6.5 6.6 6.7 6.3 57 58 Yes 2.48 <0.01
AB  ABCD ABC A ABCDE DE ABCDE  ABCDE AB AB AB  ABCDE CDE AB AB ABCDE BCDE ABCDE ABCD ABCD BCDE E CDE
Native Species Richness 13 10 10 15 8 9 9 9 11 12 11 9 7 10 11 10 9 9 9 10 9 7 7 Yes 6.09 <0.01
AB CDE BCDE A EFGH EFGH DEFG DEFG  BCD BC BCD DEFGH GH BCDE BCD CDEFG CDEF DEFGH EFGH BCDE EFGH H FGH
Five-Mile Stretch®
CPEs-all native fish  405.6 1141 1299 3739 1551  238.0 301.4 298.3 2051 436.8 3004  387.4 400.8 2423 789.3 3484 163.4 252.5 186.2  227.3 1391 119.8 190.0 Yes 4.76 <0.01
ABC G FG AB EFG DEFG ABCDE ABCD ABCDEF AB ABCDEF ABC ABCDE ABCDEF A  ABCDE FG ABCDEF CDEFG BCDEF FG FG G
IWBmod® 6.7 6.4 6.2 6.8 6.4 6.2 6.8 7.4 7.2 7.9 6.7 7.7 6.8 7.4 7.9 7.5 6.7 7.4 7.2 7.1 6.7 72 6.0 Yes 3.96 <0.01
BCDEF DEF EF BCDEF DEF EF BCDEF ABC  ABCD A CDEF AB  BCDEF  ABC A ABC CDEF ABC ABCD ABCDE CDEF ABCD F
Native Species Richness 13 9 9 13 8 8 10 13 12 15 11 12 11 12 13 12 10 10 11 11 10 12 9 Yes 4.74 <0.01
ABC  FGHI EFGHI ABC HI GHI  BCDEFGHI  AB ABCD A BCDEF ABCD BCDEF BCDE ABC BCDE BCDEFGH CDEFGHI BCDEFG BCDEF DEFGHI BCDE |

(a) All data (except as noted) were log transformed for statistical analyses because they are not normally distributed. Data are from long-term monitoring Locations 402, 402A, 403A, 403, 405, and 408 in the Upper Dresden Island Pool and Locations 412A, 414, 418, and 419A in the Five-Mile Stretch.

(b) Electrofishing results from July through August of 2007-2017 may have been negatively influenced by dense aquatic vegetation and/or mats of duckweed/algae that interfered with sampling and caused atypically low DOs at certain backwater locations from 2010 through 2017, particularly within
the Five-Mile Stretch.

(c) Results of one-factor parametric Analysis of Variance tests (alpha=0.05).

(d) Results of Duncan's Multiple Range Test; values with the same letters are not significantly different (alpha=0.05).

(e) Raw data are normally distributed.
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TABLE 2 INTERYEAR COMPARISONS OF ELECTROFISHING CATCHES (native species only) WITHIN THE UPPER DRESDEN ISLAND
POOL FOR THE PERIOD OF 15 JUNE THROUGH AUGUST.

1994 1995 1997 1998 1999 2000 2001
SPECIES
CPE_ __ % CPE_ __ % CPE_ __ % CPE_ __ % CPE % CPE_ __ % CPE_ __ %

LONGNOSE GAR -- - - -- 0.5 0.59 -- - - -- 0.2 0.18 0.5 0.36
SHORTNOSE GAR -- - - - - -- -- - - - - -- -- -
GAR sp. -- - - - - -- -- - - - - -- -- -
BOWFIN - -- - -- -- - - - - —-- -- - - -
SKIPJACK HERRING 0.2 0.47 - -- 0.1 0.12 -- -- 0.1 0.10 - -- 0.1 0.06
GIZZARD SHAD 8.5 23.94 19.3 36.15 23.2 27.46 33.3 18.65 32.5 31.46 28.5 25.18 39.0 27.00
Dorosoma sp. -- - - -- -- -- -- - - -- -- -- -- -
MOONEYE -- - - - - -- -- - - - - -- -- -
CENTRAL MUDMINNOW -- - - - - —-- -- - - - - —-- -- -
GRASS PICKEREL -- - - -- 0.1 0.12 -- - - -- 0.1 0.09 - --
NORTHERN PIKE -- -- 0.3 0.47 - -- -- - - - - -- 0.1 0.06
CENTRAL STONEROLLER -- - - - - -- -- -- 0.1 o0.10 - -- 0.2 0.12
HORNYHEAD CHUB -- - - - - -- -- - - - - -- 0.1 0.06
GOLDEN SHINER -- - - -- - -- -- - - -- - -- 0.1 0.06
PALLID SHINER -- - -- - - - - —-- -- - - - - —--
EMERALD SHINER 3.5 9.86 2.1 3.99 13.3 15.74 45.8 25.64 5.5 5.32 4.1 3.62 12.8 8.86
GHOST SHINER -- - - - - -- 0.1 0.06 - - - -- -- -
STRIPED SHINER -- - - - - -- 0.2 o0.11 - - - -- 0.1 0.06
BIGMOUTH SHINER - -- - -- -- - - - - -- -- - - -
SPOTTAIL SHINER 1.5 4.23 0.8 1.41 0.3 0.36 0.7 0.39 0.4 0.39 - -- 6.7 4.64
ROSYFACE SHINER -- - - - - -- - —-- -- - - -- - —--
SPOTFIN SHINER -- - - -- 0.4 0.47 1.1 0.62 0.3 0.29 0.3 0.27 2.0 1.39
SAND SHINER -- -- 0.1 o0.23 - -- 0.2 o0.11 - - - -- 0.2 0.12
REDFIN SHINER -- - - - - -- 0.1 0.06 - - - -- -- -
MIMIC SHINER -- - - - - -- -- - - -- - -- - --
SUCKERMOUTH MINNOW -- - - - - -- 0.2 0.11 0.1 0.10 - -- -- -
BLUNTNOSE MINNOW 3.2 8.92 3.4 6.34 3.0 3.55 20.7 11.59 7.9 7.65 3.4 3.00 26.1 18.08
FATHEAD MINNOW -- - - - - -- 0.1 0.06 - - - -- -- -
BULLHEAD MINNOW -- - - -- 0.9 1.07 0.3 0.17 2 0.19 - -- 1.8 1.27
Pimephales sp. -— -- -- -- -- - - -- -- -- - - - --
CREEK CHUB -- - - -- - -- -- - - —-- - —- -- -
RIVER CARPSUCKER 0.7 1.88 0.6 1.17 1.0 1.18 0.1 0.06 0.7 0.68 0.4 0.35 0.3 0.18
QUILLBACK 0.5 1.41 0.8 1.41 0.8 0.95 0.2 0.11 0.2 0.19 0.5 0.44 0.1 0.06
HIGHFIN CARPSUCKER -- - - -- - —-- - - -- - - -- - --
Carpiodes sp. - - - - 0.1 0.12 0.1 0.06 - - - - - -
WHITE SUCKER 0.3 0.94 1.4 2.58 0.2 0.24 0.2 0.11 0.2 0.19 0.1 0.09 0.1 0.06
SMALLMOUTH BUFFALO 25 7.04 3.3 6.10 3.0 3.55 3.5 1.96 4.7 4.55 2.1 1.86 2.3 1.63
BIGMOUTH BUFFALO -- -- 0.1 0.23 0.1 0.12 -- -- 0.1 0.10 0.3 0.27 - --
BLACK BUFFALO -- - - -- - -- 0.1 0.06 0.3 0.29 0.1 0.09 -- -
SPOTTED SUCKER -- - - -- 0.2 0.24 -- - - -- - -- -- -
SILVER REDHORSE -- - - -- - -- -- -- 0.1 0.10 - -- -- -
GOLDEN REDHORSE 0.3 0.94 0.3 0.47 - -- 0.3 0.17 0.1 0.10 - —-- -- -
SHORTHEAD REDHORSE 0.3 0.94 0.9 1.64 0.2 0.24 0.6 0.34 0.5 0.48 0.6 0.53 0.3 0.18
Moxostoma sp. 0.2 0.47 - -— -- -- -- -— - -- -- -- -- -
BLACK BULLHEAD 0.2 0.47 0.1 0.23 - -- 0.1 0.06 - -- - —-- -- -
YELLOW BULLHEAD -- -- 0.1 0.23 0.3 0.36 0.2 0.11 0.2 0.19 0.6 0.53 0.1 0.06
CHANNEL CATFISH 2.8 7.98 1.6 3.05 4.4 521 3.1 1.74 2.1 2.03 2.8 2.47 2.1 1.45
TADPOLE MADTOM -- - - -- - -- -- - - -- - —-- -- -
FLATHEAD CATFISH -- - - -- - -- 0.1 0.06 - -- 0.1 0.09 -- -
BANDED KILLIFISH -- - - -- - -- -- - - -- - -- -- -
BLACKSTRIPE TOPMINNOW 0.2  0.47 - -- - —-- -- - - -- 0.1 0.09 0.1 0.06
BROOK SILVERSIDE -- -- - -- 0.2 0.24 - -- - - -- - - --
WHITE BASS -- - - -- 0.2 0.24 -- - - -- - -- -- -
YELLOW BASS -- -- 0.1 o0.23 - -- - -- 0.2 0.19 - -- - -
Morone sp. -- - - -- -- -- -- - - -— - -- -- -
ROCK BASS -- - - -- - -- -- -- 0.2 0.19 0.2 0.18 -- -
GREEN SUNFISH 3.3 9.39 7.5 14.08 11.9 14.08 32.8 18.37 20.4 19.75 27.6 24.38 16.5 11.45
PUMPKINSEED -- - - -- - -- 0.4 0.22 - -- - -- -- -
WARMOUTH -- - - -- - —-- -- - - —-— - —-- -- -
ORANGESPOTTED SUNFISH 0.2 0.47 0.5 0.94 2.2 2.60 3.4 1.90 0.8 0.77 1.0 0.8 0.1 0.06
BLUEGILL 0.7 1.88 2.9 5.40 4.0 4.73 10.0 5.60 9.1 8.81 22.1 19.52 20.3 14.04
NORTHERN SUNFISH - -- - -- 0.3 0.36 0.1 0.06 0.1 0.10 0.8 0.71 0.8 0.54
Lepomis HYBRID -- -- 0.3 0.47 1.0 1.18 3.8 2.13 5.2 503 4.9 433 1.8 1.27
Lepomis sp. - - - - - - - - - - -— - 0.2 0.12
SMALLMOUTH BASS 0.8 2.3 0.6 1.17 1.6 1.89 2.0 1.12 0.9 0.87 0.5 0.44 1.2 0.84
LARGEMOUTH BASS 20 563 3.6 6.81 5.5 6.51 10.1 5.66 7.2 6.97 7.7 6.80 5.5 3.80
WHITE CRAPPIE -- - - -- - -- 0.2 0.11 - -- 0.2 0.18 -- -
BLACK CRAPPIE -- - - -- - -- 0.2 0.11 0.2 0.19 0.3 0.27 0.1 0.06
Pomoxis sp. - - - - - - - - - - - - - -
JOHNNY DARTER -- - - -- - —-- -- - - -- - -- -- -
YELLOW PERCH -- - - -- 0.2 0.24 0.2 0.11 - -- - —-- -- -
LOGPERCH -- - - -- - -- -- -- 0.1 0.10 0.2 0.18 0.1 0.06
BLACKSIDE DARTER -- - - - - - - -- -- - - -- 0.1 0.06
SLENDERHEAD DARTER -- - - - - -- -- - - - - -- -- -
SAUGER -- - - - - -- -— - - - - -- -- -
WALLEYE -- - - - - —-- -- - - - - —-- -- -
FRESHWATER DRUM 3.7 10.33 2.8 5.16 5.3 6.27 4.0 2.24 2.6 2.52 3.4 3.00 2.7 1.87
TOTAL FISH 35.5 100.00 53.3 100.00 84.5 100.00 178.6 100.00 103.3 100.00 113.2 100.00 144.3 100.00
TOTAL SPECIES 20 23 28 34 31 28 32
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TABLE 2 (cont.)

2002 2003 2004 2005 2006 2007 2008

SPECIES

CPE_ __ % _CPE_ __% _CPE_ __% _CPE_ __%__ _CPE_ __%__CPE_ __% _CPE_ __ % _
LONGNOSE GAR 0.3 0.15 0.1 0.03 0.3 0.21 0.1 0.07 0.3 0.18 0.5 0.22 0.8 0.34
SHORTNOSE GAR -- - - -- - -- -- - - -- - -- -- -
GAR sp. 0.1 0.04 - -- - -- -- - - -- - -- -- -
BOWFIN -- - - -- - —-- -- - - -- - —-- -- -
SKIPJACK HERRING 0.1 0.04 - -- 0.2 0.10 0.1 0.07 - -- 0.1 0.04 0.4 0.17
GIZZARD SHAD 86.5 38.36 21.6 8.12 27.6 16.97 56.6 47.28 33.5 24.06 82.6 35.97 62.8 25.52
Dorosoma sp. -- - - -— -- -- -- - - -- -- -- 0.1 0.03
MOONEYE -- - - -- - -- -- - - -- - -- -- -
CENTRAL MUDMINNOW -- - - -- - -- -- - - -- - -- -- -
GRASS PICKEREL 0.1 0.04 - -- - -- -- - - -- - -- -- -
NORTHERN PIKE -- - - —-- - -- -- - - -- - -- 0.3 0.14
CENTRAL STONEROLLER -- -- 0.6 0.22 - - - -- -- - - -- 0.5 0.20
HORNYHEAD CHUB -- - - —-- - —-- -- - - -- - —-- -- -
GOLDEN SHINER -- -- 0.8 0.3 0.1 0.05 0.1 0.07 0.5 0.36 0.2 0.07 1.2 0.47
PALLID SHINER -- - - —-- - —-- -- - - —-- - —-- -- -
EMERALD SHINER 37.5 16.63 6.7 2.51 5.8 3.59 3.8 3.20 8.8 6.28 15.2 6.61 7.5 3.05
GHOST SHINER -- - - -- 0.1 0.05 -- - - -- 0.3 0.15 -- -
STRIPED SHINER -- -- 0.5 0.19 - -- 0.2 0.14 1.1 0.78 2.7 1.16 0.5 0.20
BIGMOUTH SHINER 0.1 0.04 - —-- - - -- - - -- 0.1 0.04 -- -
SPOTTAIL SHINER 3.1 1.37 3.5 1.32 0.8 0.46 0.7 0.56 0.3 0.18 5.6 2.43 3.3 1.32
ROSYFACE SHINER -- - - —-- - —-- -- - - —-- - —-- -- -
SPOTFIN SHINER 1.9 0.8 5.6 2.10 1.8 1.08 1.2 0.97 1.8 1.32 3.3 1.45 6.0 2.44
SAND SHINER 0.5 0.22 0.7 0.25 0.1 0.05 0.1 0.07 - -- - -- 0.4 0.17
REDFIN SHINER -- - - -- 0.1 0.05 -- - - -- - -- -- -
MIMIC SHINER -- - - -- - -- - - -- - - -- - --
SUCKERMOUTH MINNOW 0.1 0.04 - -- - -- -- - - -- - -- 0.3 0.10
BLUNTNOSE MINNOW 8.8 3.92 63.1 23.73 13.3 8.15 11.8 9.89 31.5 22.62 43.3 18.84 55.0 22.34
FATHEAD MINNOW -- -- 0.1 o0.03 - —-- -- - - -- - -- 0.1 0.03
BULLHEAD MINNOW 0.1 0.04 - -- 0.1 0.05 0.2 0.14 - -- 0.9 0.40 0.2 0.07
Pimephales sp. - -- -- - -- - - -- -- -— -— -- 0.1 0.03
CREEK CHUB -- - - -- - -- -- - - -- 0.1 0.04 -- -
RIVER CARPSUCKER 0.1 0.04 0.4 0.16 - -- 0.1 0.07 0.2 0.12 0.1 0.04 0.3 0.10
QUILLBACK 0.3 0.11 0.1 0.03 0.2 0.10 -- -- 0.2 0.12 0.3 0.11 0.1 0.03
HIGHFIN CARPSUCKER - -- - -- 0.1 0.05 - -- - -- -- - - --
Carpiodes sp. - - - - - - - - - - - - - -
WHITE SUCKER 0.1 0.04 0.7 0.25 0.2 0.10 -- - - -- - —-- -- -
SMALLMOUTH BUFFALO 3.3 1.4 3.3 1.25 2.6 1.59 1.6 1.32 2.8 2.03 2.4 1.05 1.8 0.74
BIGMOUTH BUFFALO 0.3 0.11 - —-- - -- -- - - -- - -- -- -
BLACK BUFFALO 0.1 0.04 0.3 0.09 0.1 0.05 -- - - -- - —-- -- -
SPOTTED SUCKER -- - - -- 0.1 0.05 -- - - -- 0.1 0.04 - --
SILVER REDHORSE 0.1 0.04 - -- 0.1 0.05 -- -- 0.3 0.24 - —-- -- -
GOLDEN REDHORSE 0.3 0.112 0.3 0.13 0.4 0.26 0.1 0.07 0.1 0.06 0.1 0.04 8 0.74
SHORTHEAD REDHORSE 0.1 0.04 0.3 0.09 - -- -- -- 0.1 0.06 0.1 0.04 0.2 0.07
Moxostoma sp. -- - - -- -- -- -- - - -- -- -- -- -
BLACK BULLHEAD -- - -- -- 0.1 0.05 - —-- -- - - - - --
YELLOW BULLHEAD 0.4 0.18 0.6 0.22 0.5 0.31 0.3 0.28 0.2 0.12 1.1 0.47 0.6 0.24
CHANNEL CATFISH .22 7.3 2.76 6.3 3.90 2.7 2.23 4.2 2.99 6.2 2.69 3.1 1.25
TADPOLE MADTOM -- - - -- - -- -- -- 0.1 0.06 - -- 0.2 0.07
FLATHEAD CATFISH 0.1 0.04 0.3 0.09 0.2 0.10 0.1 0.07 - - - -- 0.1 0.03
BANDED KILLIFISH -- - - - - -- -- - - - - -- -- -
BLACKSTRIPE TOPMINNOW - -- 0.4 0.16 0.3 0.15 0.1 0.07r 0.4 0.30 1.6 0.69 4.7 1.90
BROOK SILVERSIDE 0.1 0.04 - - - -- 0.1 o0.07 - -- 0.2 0.07 0.3 0.10
WHITE BASS -- -- 0.1 o0.03 - -- - -- 0.1 0.06 - —-- - --
YELLOW BASS -- - - -- 0.1 0.05 -- - - -- 0.1 0.04 -- -
Morone sp. -- -- - -- -- -- -- -- - -- -- -- -- --
ROCK BASS 0.2 0.07 0.1 0.03 - -- 0.1 0.07 0.1 0.06 0.2 0.07 0.2 0.07
GREEN SUNFISH 30.8 13.67 55.2 20.75 32.8 20.15 10.8 8.98 14.7 10.53 17.9 7.80 34.2 13.87
PUMPKINSEED -- -- 0.1 o0.03 - -- 0.2 0.14 0.9 0.66 0.3 0.11 3.5 1.42
WARMOUTH -- - - -- 0.2 0.10 -- - - -- - —-- -- -
ORANGESPOTTED SUNFISH 0.5 0.22 2.3 0.88 1.6 0.97 0.3 0.21 0.7 0.48 1.8 0.80 3.3 1.32
BLUEGILL 27.3 12.12 41.6 15.64 32.7 20.10 18.8 15.74 20.0 14.36 20.3 8.86 29.8 12.12
NORTHERN SUNFISH 0.6 0.26 1.3 0.47 0.5 0.31 -- -- 0.4 030 0.8 0.33 1.1 0.44
Lepomis HYBRID 6.0 2.66 26.0 9.78 16.4 10.10 4.0 3.34 6.8 4.91 6.5 2.83 6.3 2.54
Lepomis sp. -- -- 0.3 0.09 - -- 0.2 0.14 - -- 1.8 0.80 0.8 0.34
SMALLMOUTH BASS 1.5 0.67 2.4 0.91 1.7 1.03 0.4 0.35 0.5 0.36 3.3 1.42 2.7 1.08
LARGEMOUTH BASS 8.2 3.62 15.8 5.92 12.9 7.95 3.6 2.99 6.7 4.79 6.6 2.87 9.4 3.82
WHITE CRAPPIE -- -- 0.1 0.03 - —-- -- - - -- - -- -- -
BLACK CRAPPIE 0.3 0.15 0.2 0.06 0.6 0.36 -- -- 0.2 0.12 0.3 0.11 0.3 0.10
Pomoxis sp. - - - - - - - - - - 0.1 0.04 - -
JOHNNY DARTER -- -- 0.1 o0.03 - -- -- - - -- - -- -- -
YELLOW PERCH -- -- - - -- - - —-— - - -- - - --
LOGPERCH -- - - -- - -- 0.1 0.07 - -- 0.3 0.11 0.1 0.03
BLACKSIDE DARTER -- - - -- - -- - - -- -- 0.1 0.04 0.6 0.24
SLENDERHEAD DARTER 0.1 0.04 - -- - -- -- - - -- - -- -- -
SAUGER 0.1 0.04 - -- - -- -- - - -- - -- -- -
WALLEYE -- - - —-- - —-- -- - - —-- - —-- -- -
FRESHWATER DRUM 3.0 1.33 3.4 1.29 2.1 1.28 1.6 1.32 2.1 1.50 2.7 1.16 1.8 0.71
TOTAL FISH 225.5 100.00 265.8 100.00 162.5 100.00 119.7 100.00 139.3 100.00 229.6 100.00 246.3 100.00
TOTAL SPECIES 36 35 35 28 29 36 38
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TABLE 2 (cont.)

2009 2010 2011 2012 2013 2014 2015
SPECIES
CPE_ __ % CPE_ __ % CPE % CPE_ __ % CPE % CPE_ __ % CPE_ __ %

LONGNOSE GAR 1.5 0.83 1.1 0.67 0.8 0.44 0.7 0.32 0.8 0.75 2.1 0.69 1.3 1.06
SHORTNOSE GAR -- - - -- 0.1 0.04 -- - - -- - - - -
GAR sp. -- -- 0.1 0.05 - -- -- - - -- - -- -- -
BOWFIN -- -- 0.2 0.10 - -- -- - - -- - -- -- -
SKIPJACK HERRING -- - - -- - —-- -- - - —-— - —-- -- -
GIZZARD SHAD 32.2 17.88 34.7 21.42 47.4 24.89 67.8 32.42 17.4 15.77 65.8 21.73 38.2 32.32
Dorosoma sp. - -- -- -- -- - - -— -- -- -- - - --
MOONEYE -- - - -- - -- -- - - -- - -- -- -
CENTRAL MUDMINNOW -- - - -- - -- - - -- - - —-- - -
GRASS PICKEREL 0.1 0.05 - -- 0.1 0.04 -- -- 0.1 0.08 0.5 0.17 0.1 0.07
NORTHERN PIKE 0.1 0.05 0.1 0.05 0.2 0.09 -- - - -- - -- 0.2 0.14
CENTRAL STONEROLLER 1.1 0.60 0.1 0.05 0.1 0.04 0.1 0.04 - -- 1.9 0.63 0.2 0.14
HORNYHEAD CHUB -- - - -- - —-- -- - - -- - —-- -- -
GOLDEN SHINER 0.1 0.05 0.6 0.36 0.4 0.22 0.9 0.44 - -- 1.5 0.50 .2 0.14
PALLID SHINER - -- 0.1 0.05 -- -- 0.1 0.04 - —-- -- - - —-—
EMERALD SHINER 6.5 3.61 2.3 1.44 1.3 0.66 1.8 0.88 0.8 0.75 2.3 0.74 0.7 0.56
GHOST SHINER 0.9 0.51 - —-— - -- - - -- - - -- 0.3 0.22
STRIPED SHINER 0.7 0.37 0.1 0.05 0.3 0.17 0.5 0.24 0.1 0.08 1.8 0.61 -- -
BIGMOUTH SHINER -- - - —-- - -- -- - - -- - -- -- -
SPOTTAIL SHINER 2.8 1.57 1.3 0.8 0.3 0.13 0.3 0.12 0.1 0.08 6.2 2.04 2.3 1.91
ROSYFACE SHINER -- - - -- - —-- -- -- 0.1 0.08 0.3 0.11 - —--
SPOTFIN SHINER 2.1 1.16 1.0 0.62 1.4 0.74 2.9 139 0.9 0.83 5.6 1.84 0.3 0.28
SAND SHINER 0.3 0.19 - -- - -- 0.2 0.08 - -- 1.1 0.36 -- -
REDFIN SHINER -- - - -- - -- -- - - -- - -- 0.2 0.14
MIMIC SHINER -- - - -- - -- 0.1 0.04 - -- 0.1 0.03 0.3 0.21
SUCKERMOUTH MINNOW 0.2 0.09 -- -- 0.3 0.13 - -- -- - - - - --
BLUNTNOSE MINNOW 48.8 27.14 26.7 16.48 17.9 9.41 28.8 13.78 16.3 14.79 64.1 21.16 10.8 9.17
FATHEAD MINNOW 0.3 0.19 - - - -- -— - - - - -- 0.1 o0.07
BULLHEAD MINNOW 0.3 0.14 - - - -- -- - - - - -- -- -
Pimephales sp. -— -- -- -- -- - - -- -- -- -— -- -- --
CREEK CHUB -- - - -- - -- -- - - -- - —- -- -
RIVER CARPSUCKER 0.1 0.05 0.3 0.15 0.3 0.13 -- -- 0.2 0.15 0.8 25 1.0 0.85
QUILLBACK 0.1 0.05 0.2 0.10 0.2 0.09 0.1 0.04 0.1 0.08 0.1 0.03 0.3 0.28
HIGHFIN CARPSUCKER -- - - - - -- -- - - - - -- -- -
Carpiodes sp. - - - - - - - - - - - - - -
WHITE SUCKER 0.2 0.09 - -- 0.1 0.04 0.1 0.04 0.1 0.08 1.1 0.36 0.2 0.14
SMALLMOUTH BUFFALO 2.3 1.25 1.2 0.72 1.3 0.66 1.8 0.84 1.8 1.58 2.3 0.74 1.2 0.99
BIGMOUTH BUFFALO -- - - -- - -- -- - - -- 0.2 0.06 0.2 0.14
BLACK BUFFALO -- - - -- 0.1 0.04 -- -- 0.2 0.15 -- - -- -
SPOTTED SUCKER -- -- 0.1 0.05 - —-- -- - - -- 0.1 0.03 0.1 0.07
SILVER REDHORSE 0.1 0.05 0.1 0.05 0.1 0.04 0.3 0.12 - -- 0.1 0.03 0.2 0.14
GOLDEN REDHORSE 0.4 0.23 0.9 0.57 0.6 0.31 0.1 0.04 0.1 0.08 0.1 0.03 0.5 0.42
SHORTHEAD REDHORSE 0.1 0.05 0.1 0.05 0.2 0.09 0.3 0.12 0.3 0.23 0.2 0.06 0.3 0.28
Moxostoma sp. -- - - -- -- -- -- - - -- -- -- -- -
BLACK BULLHEAD -- - - —-- - -- - - -- - - —-— - —--
YELLOW BULLHEAD 0.2 0.09 0.4 0.26 0.7 0.35 0.2 0.08 0.6 0.53 0.7 0.22 0.6 0.49
CHANNEL CATFISH 35 195 3.8 2.32 2.3 1.18 1.7 0.80 4.0 3.62 3.8 1.27 4. 4.02
TADPOLE MADTOM -- - - —-- - —-- -- - - -- 0.3 0.11 -- -
FLATHEAD CATFISH - -- 0.1 0.05 0.1 0.04 - -- - -- 0.4 0.14 - --
BANDED KILLIFISH -- - - —-- - —-- -- - - -- 0.3 0.08 0.1 0.07
BLACKSTRIPE TOPMINNOW 0.8 0.42 1.2 0.72 0.6 0.31 2.3 1.12 O 0.08 0.6 0.19 0.3 0.28
BROOK SILVERSIDE 0.1 0.05 0.1 0.05 0.1 0.04 0.1 0.04 0.1 0.08 1.7 0.55 -- -
WHITE BASS -- -- 0.1 0.05 - -- 0.1 0.04 - -- - —-- -- -
YELLOW BASS -- -- 0.5 0.3 - -- -- - - -- 0.1 0.03 -- -
Morone sp. -- - - -— -- - -- -— -— -- 1.5 0.50 -— -—
ROCK BASS -- -- 0.5 0.31 0.2 0.09 0.2 0.08 0.4 0.38 0.4 0.124 0.3 0.21
GREEN SUNFISH 27.4 15.24 25.4 15.71 49.9 26.20 34.3 16.41 9.8 8.91 40.9 13.51 19.9 16.87
PUMPKINSEED 0.4 0.23 0.2 0.120 0.7 0.35 3.5 1.67 3.2 2.87 4.2 1.38 3.7 3.11
WARMOUTH -- - - —-- - -- -- - - -— - —-- -- -
ORANGESPOTTED SUNFISH 2.7 1.48 3.8 2.32 2.8 1.44 2.3 1.12 0.2 0.15 0.7 0.22 0.3 0.28
BLUEGILL 14.1 7.83 25.9 16.01 38.3 20.08 43.8 20.91 31.8 28.83 20.7 6.82 11.7 9.88
NORTHERN SUNFISH 0.6 0.32 0.6 0.36 0.3 0.13 0.9 0.44 0.5 0.45 2.8 0.91 1.7 1.41
Lepomis HYBRID 9.8 5.42 6.8 4.17 6.5 3.41 4.7 2.23 6.6 5.9 5.4 1.79 0.3 0.28
Lepomis sp. 0.9 0.51 0.1 0.05 3.0 1.57 0.5 0.24 0.3 0.30 0.8 0.28 0.1 0.07
SMALLMOUTH BASS 53 2.92 2.7 1.5 0.7 0.35 0.8 0.36 0.5 0.45 2.9 0.96 1.4 1.20
LARGEMOUTH BASS 10.3 5.70 16.9 10.45 10.1 5.29 6.1 2.91 10.9 9.89 50.6 16.70 11.2 9.46
WHITE CRAPPIE -- - - -- - -- -- - - —-- - -- -- -
BLACK CRAPPIE -- -- 0.3 0.15 - -- -- -- 0.1 0.08 2.1 0.69 -- -
Pomoxis sp. - - - - - - - - - - - - - -
JOHNNY DARTER -- - - -- - -- -- - - -- 0.5 0.17 -- -
YELLOW PERCH 0.1 0.05 - —-- - —-- -- -- 0.1 0.08 - —-- -- -
LOGPERCH 0.3 0.14 0.4 0.26 0.3 0.13 0.1 0.04 0.1 0.08 1.0 0.33 0.3 ©0.21
BLACKSIDE DARTER 0.2 0.09 0.1 0.05 0.1 0.04 -- - - -- 0.6 0.19 -- -
SLENDERHEAD DARTER -- - - -- - -- -- - - -- - -- -- -
SAUGER -- - - -- - -- -- - - -- - -- -- -
WALLEYE 0.1 0.05 0.1 0.05 - —-- -- - - —-- - —-- -- -
FRESHWATER DRUM 2.4 1.3 1.2 0.72 1.1 0.57 1.2 056 1.9 1.74 2.1 0.69 2.8 2.40
TOTAL FISH 179.9 100.00 161.8 100.00 190.5 100.00 209.3 100.00 110.4 100.00 302.9 100.00 118.1 100.00
TOTAL SPECIES 39 39 37 33 32 43 37
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TABLE 2 (cont.)

2016 2017

SPECIES

_CPE_ __%__ _CPE_ ___%__
LONGNOSE GAR 1.0 0.74 1.6 0.81
SHORTNOSE GAR -- -- 0.1 0.04
GAR sp. -- -- 0.1 0.04
BOWFIN -- - - --
SKIPJACK HERRING -- - - —--
GIZZARD SHAD 29.2 21.67 40.0 20.37
Dorosoma sp. -- - -— --
MOONEYE -- -- 0.1 0.04
CENTRAL MUDMINNOW 0.1 0.06 - --
GRASS PICKEREL -- - - --
NORTHERN PIKE 0.1 0.06 - —--
CENTRAL STONEROLLER -- -- 0.2 0.08
HORNYHEAD CHUB -- -- 0.1 0.04
GOLDEN SHINER 0.3 0.25 1.0 0.51
PALLID SHINER -- -- 0.2 0.08
EMERALD SHINER 2.7 1.98 2.3 1.19
GHOST SHINER -- - - —--
STRIPED SHINER 0.3 0.19 1.3 0.64
BIGMOUTH SHINER -- - - —--
SPOTTAIL SHINER 2.1 1.55 0.4 0.21
ROSYFACE SHINER 0.6 0.43 1.1 0.55
SPOTFIN SHINER 2.3 1.73 0.3 0.13
SAND SHINER 0.3 0.25 0.1 0.04
REDFIN SHINER -- - - —--
MIMIC SHINER -- -- 0.2 0.08
SUCKERMOUTH MINNOW 0.1 0.06 0.4 0.21
BLUNTNOSE MINNOW 26.3 19.57 61.8 31.45
FATHEAD MINNOW 0.1 0.06 - --
BULLHEAD MINNOW -- -- 0.1 0.04
Pimephales sp. -= - - --
CREEK CHUB -- - - --
RIVER CARPSUCKER 0.4 0.31 0.3 0.17
QUILLBACK 0.2 0.12 0.1 0.04
HIGHFIN CARPSUCKER -- - - --
Carpiodes sp. - - - -
WHITE SUCKER 0.6 0.43 0.4 0.21
SMALLMOUTH BUFFALO 0.8 0.62 1.0 0.51

BIGMOUTH BUFFALO - -- -- -—
BLACK BUFFALO - - -— -
SPOTTED SUCKER - - 0.2 0.08
SILVER REDHORSE - - - -

GOLDEN REDHORSE .6 0.43 0.3 0.13
SHORTHEAD REDHORSE 0.4 0.31 1.4 0.72
Moxostoma sp. -- - - --
BLACK BULLHEAD -- - - —--
YELLOW BULLHEAD 0.8 0.62 0.8 0.38
CHANNEL CATFISH 3.2 2.35 2.9 1.49
TADPOLE MADTOM 0.2 0.12 - --
FLATHEAD CATFISH 0.1 0.06 0.1 0.04
BANDED KILLIFISH 1.0 0.74 1.5 0.76
BLACKSTRIPE TOPMINNOW 0.8 0.62 1.3 0.64
BROOK SILVERSIDE 0.1 0.06 0.4 0.21
WHITE BASS -- - - --
YELLOW BASS -- - - --
Morone sp. -- -— - --
ROCK BASS 0.2 0.12 1.5 0.76
GREEN SUNFISH 14.9 11.08 11.5 5.86
PUMPKINSEED 3.8 2.85 3.7 1.87
WARMOUTH -- - - -
ORANGESPOTTED SUNFISH 1.1 0.80 0.4 0.21
BLUEGILL 17.1 12.69 26.4 13.46
NORTHERN SUNFISH 4.2 3.10 3.9 1.99
Lepomis HYBRID 2.4 1.80 2.8 1.40
Lepomis sp. 1.2 0.87 0.9 0.47
SMALLMOUTH BASS 1.2 0.87 6.1 3.10
LARGEMOUTH BASS 13.2 9.78 14.7 7.47
WHITE CRAPPIE -- - - --
BLACK CRAPPIE -- -- 0.5 0.25
Pomoxis sp. - - - -
JOHNNY DARTER -- -- 0.3 0.17
YELLOW PERCH 0.1 0.06 - --
LOGPERCH 0.2 0.12 0.9 0.47
BLACKSIDE DARTER - -- 0.3 0.13
SLENDERHEAD DARTER -- - - --
SAUGER -- - - --
WALLEYE -- - - --
FRESHWATER DRUM 0.6 0.43 0.8 0.42
TOTAL FISH 134.6 100.00 196.3 100.00
TOTAL SPECIES 38 44
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TABLE 3 INTERYEAR COMPARISONS OF ELECTROFISHING CATCHES (native species only) WITHIN THE FIVE-MILE STRETCH
FOR THE PERIOD OF 15 JUNE THROUGH AUGUST.

1994 1995 1997 1998 1999 2000 2001

SPECIES

_CPE_ __ % _CPE_ __% _CPE_ __ % _CPE_ __%__ _CPE_ __%___CPE_ __% _CPE_ __%__
SPOTTED GAR -- - - - - -- -- - - - - -- -- -
LONGNOSE GAR -- -- 0.4 0.33 0.9 0.63 0.3 0.11 - - - -- 0.3 0.15
GAR sp. -- - - -- - -- -- - - -- - -- -- -
SKIPJACK HERRING 0.5 0.26 - -- 0.1 0.09 0.3 0.11 0.4 0.20 - -- 0.6 0.38
GIZZARD SHAD 150.8 79.34 32.6 27.21 70.6 50.76 91.3 40.15 47.9 25.74 62.3 24.65 37.3 22.80
Dorosoma sp. -- - - - - -- -- - - - - -- -- -
GRASS PICKEREL -- - - - - -- 0.1 0.06 - - - -- -- -
NORTHERN PIKE -- - - - - -- -- - - - - -- -- -
CENTRAL STONEROLLER -- - - - - -- -- - - - - -- -- -
GOLDEN SHINER -- -- 0.2 0.17 - -- -- -- 0.1 0.07 0.3 0.10 0.4 0.23
PALLID SHINER -- - - - - -- -- - - - - -- -- -
EMERALD SHINER 3.3 1.71 - -- 6.4 458 53 23 2.1 1.15 0.9 0.35 11.5 7.04
GHOST SHINER 0.3 0.13 - - - -- 0.6 0.28 - - - -- -- -
STRIPED SHINER -- - - - - -- 0.1 0.06 -- - - - - --
SPOTTAIL SHINER 0.8 0.39 2.4 2.00 0.6 0.45 2.4 105 0.5 0.27 8.4 3.32 1.9 1.15
ROSYFACE SHINER -- - - -- - -- -- - - -- - -- -- -
SPOTFIN SHINER 0.3 0.13 - -- 0.6 045 0.4 0.127 1.8 0.949 0.5 0.20 3.3 1.99
SAND SHINER -- - - -- - -- -- - - -- - -- - --
REDFIN SHINER -- - - -- - -- 0.1 0.06 - -- - -- -- -

MIMIC SHINER - - - - - - - - - - — - - -
Notropis sp. -- - - - - - - - - - - - - -
SUCKERMOUTH MINNOW - - - - - - - - - - — -
BLUNTNOSE MINNOW 1.8 0.92 8.8 7.35 4.9 3.50 19.4 8.53 16.6 8.89 22.5 8.91 25.4 15.53
FATHEAD MINNOW - - - - - - - - - - — - _— _

BULLHEAD MINNOW 3.0 1.58 1.4 1.17 2.1 1.583 12.5 5.50 9.9 5.32 11.0 4.36 17.5 10.71
RIVER CARPSUCKER 0.8 0.39 2.0 1.7 1.5 1.08 0.8 0.33 0.8 0.40 1.0 0.40 0.4 0.23
QUILLBACK 1.0 0.53 1.8 1.50 1.0 0.72 0.3 0.11 0.6 0.34 0.4 0.15 1.0 ©0.61
WHITE SUCKER -- -- 0.4 0.33 - -- 0.1 0.06 - -- - -- -- -
SMALLMOUTH BUFFALO 1.5 0.79 2.8 2.34 2.6 1.89 1.8 0.77 4.0 2.16 3.1 1.24 3.5 2.14
BIGMOUTH BUFFALO -- - - -- 0.9 0.63 0.3 0.112 0.3 0.13 0.3 0.10 0.1 o0.08
BLACK BUFFALO -- -- 0.4 0.33 - -- -- - - -- 0.3 0.10 -- -
Ictiobus sp. - - - - - - - - - - - - - -
SPOTTED SUCKER -- - - - - -- -- - - - - -- -- -
SILVER REDHORSE 0.3 0.13 0.4 0.33 - -- -- - - - - -- 0.1 0.08
BLACK REDHORSE -- - - -- - -- -- - - -- - -- -- -
GOLDEN REDHORSE 0.8 0.39 3.4 2.84 1.4 0.99 2.5 1.10 0.4 0.20 - -- 0.3 0.15
SHORTHEAD REDHORSE 1.3 0.66 3.4 2.84 0.8 0.54 0.6 0.28 0.5 0.27 0.3 0.10 0.1 o0.08
ICTIOBINAE sp. -- - - -- - -- -- - - -- - -- -- -
BLACK BULLHEAD -- - - -- - -- -- - - -- - -- -- -
YELLOW BULLHEAD 0.5 0.26 - -- 0.3 0.18 0.3 0.11 0.5 0.27 1.0 0.40 0.4 0.23
CHANNEL CATFISH 0.3 0.13 1.2 1.00 1.8 1.26 0.6 0.28 1.0 0.54 1.4 0.54 1.4 0.84
Ameiurus sp. - - - - - - - - 0.1 0.07 - - - -
TADPOLE MADTOM -- - - -- - -- 0.1 0.06 - -- 0.1 0.05 -- -
FLATHEAD CATFISH -- - - -- - -- -- - - -- - -- -- -
BANDED KILLIFISH -- - - -- - -- -- - - -- - -- -- -
BLACKSTRIPE TOPMINNOW -- - - -- 0.1 0.09 0.1 0.06 - -- 0.3 0.10 0.1 o0.08
BROOK SILVERSIDE -- - - -- 0.1 0.09 0.1 0.06 0.3 0.13 - -- 0.4 0.23
WHITE BASS -- - - -- - -- 0.1 0.06 0.1 0.07 0.1 0.05 -- -
YELLOW BASS -- -- 0.4 0.33 0.1 0.09 0.1 0.06 - -- - -- -- -
Morone sp. 0.5 0.26 - -- -- -- -- - 0.1 0.07 - -- -- -
ROCK BASS -- - - -- 0.1 0.09 -- - - - - -- -- -
GREEN SUNFISH 3.0 1.58 2.0 1.67 3.5 2.52 7.1 3.14 8.2 4.38 18.4 7.28 5.1 3.14
PUMPKINSEED -- -- 0.2 0.17 - -- 0.8 0.33 0.1 0.07 - -- -- -
WARMOUTH -- - - -- - -- -- - - -- 0.1 0.05 -- -
ORANGESPOTTED SUNFISH 4.5 2.37 14.4 12.02 15.6 11.23 31.5 13.86 20.6 11.05 16.6 6.58 5.8 3.52
BLUEGILL 1.8 0.92 8.2 6.84 12.1 8.72 30.0 13.20 49.2 26.42 82.6 32.72 35.8 21.88
NORTHERN SUNFISH 0.3 0.13 - -- - -- -- - - -- 0.1 0.05 0.1 o0.08
Lepomis HYBRID -- - - -- 0.1 0.09 0.4 0.127 1.1 0.61 1.5 0.59 0.9 0.54
Lepomis sp. 0.8 0.39 20.0 16.69 - -- -- - - -- 0.3 0.10 -- -
SMALLMOUTH BASS 1.0 0.53 3.6 3.00 1.1 0.81 2.1 0.949 0.8 0.40 1.5 0.59 0.6 0.38
LARGEMOUTH BASS 1.0 0.53 4.4 3.67 4.5 3.23 10.3 4.51 13.3 7.14 13.4 5.30 6.4 3.90
WHITE CRAPPIE -- - - -- - -- 0.4 0.17 0.3 0.13 0.4 0.15 - --
BLACK CRAPPIE -- -- 0.2 0.7 0.3 0.18 0.4 0.17 0.4 0.20 1.0 0.40 0.1 0.08
JOHNNY DARTER -- - - -- - -- -- - - -- - -- -- -
YELLOW PERCH -- - - -- - -- -- - - -- - -- -- -
LOGPERCH -- -- 0.8 0.67 1.3 0.90 0.5 0.22 1.0 0.54 0.1 0.05 0.5 0.31
BLACKSIDE DARTER -- - -- - - - - -- 0.1 o0.07 - - - --
SLENDERHEAD DARTER -- - - - - -- -- - - - - -- -- -
FRESHWATER DRUM 10.5 5.53 4.0 3.34 3.8 2.70 3.5 1.54 3.3 1.75 2.6 1.04 2.4 1.45
TOTAL FISH 190.0 100.00 119.8 100.00 139.1 100.00 227.3 100.00 186.2 100.00 252.5 100.00 163.4 100.00
TOTAL SPECIES 24 25 28 36 29 29 29
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TABLE 3 (cont.)

2002 2003 2004 2005 2006 2007 2008

SPECIES

_CPE_ __ % _CPE_ __% _CPE_ __% _CPE_ __%__ _CPE_ __%__CPE_ __% _CPE_ __ %__
SPOTTED GAR -- - - - - -- -- - - - - -- -- -
LONGNOSE GAR 0.9 0.25 0.3 0.03 -- -- 0.5 0.12 0.1 0.03 1.0 0.33 0.8 0.17
GAR sp. -- - - -- - -- -- - - -- -- -- -- -
SKIPJACK HERRING 0.3 0.07 - -- 0.3 0.10 0.1 o0.03 -- - - - - --
GIZZARD SHAD 80.9 23.21 78.6 9.96 38.6 15.94 217.3 54.21 115.4 29.78 76.6 25.51 56.5 12.94
Dorosoma sp. -- -- 194.4 24.63 - - - -- -- - - - - --
GRASS PICKEREL -- - - - - -- 0.4 0.09 - - - -- 0.1 0.03
NORTHERN PIKE -- - - - - -- -- - - - - -- -- -
CENTRAL STONEROLLER -- - - - - -- -- - - -- 0.1 0.04 0.1 o0.03
GOLDEN SHINER 0.5 0.14 0.8 0.10 0.3 0.10 1.5 0.37 - -- 0.1 0.04 1.3 0.29
PALLID SHINER -- -- 1.0 0.13 0.3 0.10 -- -- 0.3 o0.07 - -- -- -
EMERALD SHINER 26.9 7.71 1.5 0.19 5.0 2.06 2.3 0.56 20.5 5.29 1.9 0.62 4.3 0.97
GHOST SHINER -- -- 0.3 0.03 - - - -- 1.2 0.30 0.4 0.12 0.4 0.09
STRIPED SHINER -- - - - - -- 0.3 0.06 0.8 0.20 - -- 0.6 0.14
SPOTTAIL SHINER 2.4 0.68 6.1 0.78 0.5 0.21 1.8 0.44 2.2 0.56 3.8 1.25 11.3 2.58
ROSYFACE SHINER -- -- 1.9 0.24 - -- -- - - - - -- -- -
SPOTFIN SHINER 2.1 0.61 4.5 0.57 1.4 0.57 2.9 0.72 4.1 1.06 3.3 1.08 3.6 0.83
SAND SHINER 0.1 0.04 - - - -- -- - - -- 0.4 0.12 -- -
REDFIN SHINER -- - - -- - -- -- - - -- - -- -- -
MIMIC SHINER -- -- 4.8 0.60 - - -- - - -- - -- 0.3 0.06
Notropis sp. -- - 0.1 0.02 -- -- -- - 0.1 0.03 -- -- 0.1 0.03
SUCKERMOUTH MINNOW -- - - -- - -- -- - - -- - -- -- -
BLUNTNOSE MINNOW 26.6 7.64 151.5 19.20 19.5 8.05 32.3 8.05 43.2 11.15 108.8 36.20 67.6 15.48
FATHEAD MINNOW - -- 1.1 0.14 -- -- 0.1 o0.03 - -- -- -- 0.4 0.09
BULLHEAD MINNOW 3.1 0.90 8.5 1.08 2.6 1.08 5.1 1.28 11.8 3.04 4.4 1.46 15.4 3.52
RIVER CARPSUCKER 0.5 0.14 0.4 0.05 1.5 0.62 1.0 0.25 0.6 0.17 1.0 0.33 0.9 0.20
QUILLBACK 0.4 0.112 0.3 0.03 0.3 0.10 1.3 0.31 0.5 0.13 0.3 0.08 0.4 0.09
WHITE SUCKER - -- - -- -- - - -- - -- -- - - --
SMALLMOUTH BUFFALO 4.4 1.26 2.3 0.29 2.8 1.14 1.6 0.41 1.7 0.43 2.3 0.75 1.9 0.43
BIGMOUTH BUFFALO 0.4 0.11 0.1 0.02 - -- 0.1 o0.03 -- - - -- 0.3 0.06
BLACK BUFFALO -- -- 0.6 0.08 - -- 0.3 0.06 - -- - -- 0.1 0.03
Ictiobus sp. - - - - - - - - - - 0.3 0.08 - -
SPOTTED SUCKER 0.1 0.04 - -- - -- -- - - -- - -- -- -
SILVER REDHORSE -- - - -- 0.3 0.10 0.4 0.09 0.1 0.03 0.1 0.04 - --
BLACK REDHORSE 0.1 0.04 - -- - -- -- -- 0.1 o0.03 - -- -- -
GOLDEN REDHORSE 1.1 0.32 4.3 0.54 0.5 0.22 0.3 0.06 3.5 0.89 0.9 0.29 54 1.23
SHORTHEAD REDHORSE 0.1 0.04 0.3 0.03 - -- -- -- 0.1 o0.03 - -- -- -
ICTIOBINAE sp. -- - - -- - -- -- - - -- - -- -- -
BLACK BULLHEAD -- -- 0.1 0.02 - -- -- - - -- - -- -- -
YELLOW BULLHEAD 0.5 0.14 0.8 0.10 0.3 0.10 -- -- 0.3 0.07 - -- 0.4 0.09
CHANNEL CATFISH 3.9 1.112 5.1 0.65 2.9 1.19 1.6 0.41 1 0.46 1.4 0.46 2.1 0.49
Ameiurus sp. - - - - - - - - - - - - - -
TADPOLE MADTOM -- -- 0.1 0.02 - -- -- -- 0.3 0.07 -— -- 0.9 0.20
FLATHEAD CATFISH -- - - -- 0.1 0.05 -- - - -- - -- -- -
BANDED KILLIFISH -- - - -- - -- -- - - -- - -- -- -
BLACKSTRIPE TOPMINNOW 0.1 0.04 0.3 0.03 0.5 0.22 0.1 0.03 0.3 0.07 0.8 0.25 0.3 0.06
BROOK SILVERSIDE 0.9 0.25 1.4 0.127 0.5 0.21 0.9 0.22 1.3 0.33 1.5 0.50 5.6 1.29
WHITE BASS 0.1 0.04 0.8 0.10 0.1 0.05 -- - - -- - -- -- -
YELLOW BASS 0.1 0.04 0.1 0.02 0.1 0.05 -- - - -- - -- 0.6 0.14
Morone sp. -- - - -- - -- - - -- - - -- - -
ROCK BASS -- -- 0.1 0.02 0.1 0.05 0.4 0.09 0.4 0.10 0.1 0.04 0.8 0.17
GREEN SUNFISH 29.1 8.36 56.6 7.17 36.8 15.17 18.1 4.52 21.4 5.53 18.6 6.20 28.3 6.47
PUMPKINSEED 0.4 0.112 0.9 0.11 0.3 0.10 0.1 0.03 - -- - -- 0.1 0.03
WARMOUTH -- - - -- - -- -- - - -- - -- -- -
ORANGESPOTTED SUNFISH 27.8 7.97 89.9 11.39 10.1 4.18 5.5 1.37 18.2 4.70 4.9 1.62 26.1 5.98
BLUEGILL 115.3 33.08 138.4 17.53 85.3 35.19 87.0 21.71 108.7 28.06 49.1 16.35 153.3 35.09
NORTHERN SUNFISH -- -- 0.1 0.02 - -- 0.4 0.09 0.5 0.13 0.4 0.12 4.1 0.94
Lepomis HYBRID 1.4 0.39 2.5 0.32 2.1 0.88 2.0 0.50 3.1 0.79 1.8 0.58 2.4 0.54
Lepomis sp. -- -- 1.0 0.13 0.1 0.05 0.3 0.06 1.8 0.46 0.5 0.17 10.1 2.32
SMALLMOUTH BASS 1.8 0.50 4.3 0.54 2.8 1.14 0.5 0.12 0.8 0.20 0.9 0.29 3.9 0.89
LARGEMOUTH BASS 12.1 3.48 18.9 2.39 21.0 8.67 11.5 2.87 19.4 5.00 12.5 4.16 20.3 4.64
WHITE CRAPPIE 0.3 0.07 0.4 0.05 0.1 0.05 -- - - -- 0.1 0.04 - --
BLACK CRAPPIE 0.4 0.112 0.5 0.06 0.5 0.21 0.1 0.03 0.3 0.07 0.1 0.04 0.3 0.06
JOHNNY DARTER -- - - -- - -- -- - - -- - -- 0.3 0.06
YELLOW PERCH -- - - -- - -- -- - - -- - -- -- -
LOGPERCH 0.9 0.25 0.4 0.05 1.0 0.41 1.1 0.28 1.2 0.30 1.3 0.42 4.5 1.03
BLACKSIDE DARTER - -- 0.6 0.08 0.1 0.05 - -- - -- -- -- 0.1 o0.03
SLENDERHEAD DARTER 0.1 0.04 0.1 0.02 - -- 0.1 o0.03 - -- - -- 0.1 o0.03
FRESHWATER DRUM 25 0.72 2.6 0.33 3.9 1.60 1.8 0.44 1.7 0.43 1.1 0.37 0.9 0.20
TOTAL FISH 348.4 100.00 789.3 100.00 242.3 100.00 400.8 100.00 387.4 100.00 300.4 100.00 436.8 100.00
TOTAL SPECIES 35 42 33 34 32 30 40
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TABLE 3 (cont.)

2009 2010 2011 2012 2013 2014 2015

SPECIES

CPE_ % CPE_ __%__ CPE_ __ % _CPE_ % CPE_ __ %__ CPE_ __ % __ _CPE_ __ % _
SPOTTED GAR - S — S — R — -—- 0.1 0.08 -- I — -
LONGNOSE GAR 0.4 0.18 1.1 0.38 1.0 0.33 0.3 0.11 0.1 0.08 1.8 0.47 0.1 0.10
GAR sp. - - - - - - - -—— 0.1 0.03 -- -
SKIPJACK HERRING - S — R — S — S — - - S — -
GIZZARD SHAD 14.4 7.01 67.9 22.76 121.3 40.23 55.3 23.21 19.1 12.33 96.4 25.78 19.0 14.63
Dorosoma sp.- - - - - -- - - -- - - - - - -
GRASS PICKEREL 0.9 0.43 - - 0.5 0.17  -- S — S — - 0.3 0.19
NORTHERN PIKE -- S — - - - - - - S — - - -
CENTRAL STONEROLLER 0.5 0.24 - - - - - S — S — - - -
GOLDEN SHINER 0.1 0.06 0.9 0.29 0.5 0.17 2.1 0.89 0.3 0.16 14.3 3.81 0.4 0.29
PALLID SHINER -- - - - - - - S - - - - -
EMERALD SHINER 0.8 0.37 0.5 0.17 -- - - -~ 0.1 0.08 0.1 0.03 -- -
GHOST SHINER - - - . - - - - - - - - -
STRIPED SHINER 0.3 0.12 0.1 0.04 0.4 0.12  -- S — - - - - -
SPOTTAIL SHINER 2.0 0.98 4.3 1.42 1.6 0.54 0.8 0.32 0.1 0.08 2.1 0.57 3.3 2.50
ROSYFACE SHINER - - - - - - - S - - - - -
SPOTFIN SHINER 2.9 1.40 2.0 0.67 1.1 0.37 0.1 0.05 0.3 0.16 1.1 0.30 0.1 0.10
SAND SHINER -- - - - - - 0.3 0.11  -- - - - - -

REDFIN SHINER -- -- - -- -- -- -- -- - -- -- -- -- --
MIMIC SHINER - - - - - - - - - - — - - -
Notropis sp. -- - - - - - - - - - - - - -
SUCKERMOUTH MINNOW - - - - — -
BLUNTNOSE MINNOW 44.0 21.45 36.4 12.20 8.8 2.90 13.5 5.67 8.9 5.72 51.8 13.84 14.4 11.07
FATHEAD MINNOW - - - - - ——

BULLHEAD MINNOW 0.3 0.12 1.9 0.63 1.4 0.46 2.3 0.95 0.5 0.32 0.3 0.07 -- -
RIVER CARPSUCKER 0.4 0.18 0.3 0.08 - -- - -- 0.3 0.16 - -- - --
QUILLBACK 0.5 0.24 0.1 0.04 0.5 0.17 0.1 0.05 0.1 0.08 0.3 0.07 0.1 0.10
WHITE SUCKER -- - - -- - -- -- - - -- 0.4 0.10 -- -
SMALLMOUTH BUFFALO 0.6 0.30 1.1 0.38 0.9 0.29 0.8 0.32 0.9 0.56 1.3 0.33 0.5 0.38
BIGMOUTH BUFFALO -- - - -- 0.3 0.08 0.3 0.11 - -- - -- - --
BLACK BUFFALO -- - - -- - -- -- - - -- - -- -- -
Ictiobus sp. - - - - - - - - - - - - - -
SPOTTED SUCKER -- - - -- - -- -- - - -- - -- 0.1 0.10
SILVER REDHORSE -- -- 0.1 0.04 - -- -- - - -- - -- -- -
BLACK REDHORSE -- - -- - - - - -- -- - - - - --
GOLDEN REDHORSE 1.6 0.79 2.9 0.9 1.1 0.37 0.5 0.21 0.5 0.32 0.6 0.17 0.5 0.38
SHORTHEAD REDHORSE 0.8 0.37 0.1 0.04 0.1 0.04 -— - - - - -- -- -
ICTIOBINAE sp. -- - - - - -- -- - - - - -- -- -
BLACK BULLHEAD -- - - - - -- -- - - - -- - - -
YELLOW BULLHEAD 0.5 0.24 0.4 0.13 0.4 0.12 0.9 0.37 0.5 0.32 0.8 0.20 0.1 o0.10
CHANNEL CATFISH 1.1 0.55 1.0 0.34 0.9 0.29 0.8 0.32 1.4 0.8 0.6 0.17 1.3 0.96
Ameiurus sp. - - - - - - - - - - - - - -
TADPOLE MADTOM 0.1 0.06 0.6 0.21 0.5 0.17 -- - - - - -- -- -
FLATHEAD CATFISH - -- - -- -- - - -- 0.1 0.08 -- - - -
BANDED KILLIFISH -- - - - - -- -- - - - - -- 0.3 0.19
BLACKSTRIPE TOPMINNOW 0.6 0.30 2.0 0.67 1.0 0.33 0.4 0.16 - - 1. 0.43 1.1 0.87
BROOK SILVERSIDE 3.1 1.52 2.8 0.92 8.5 2.82 0.8 0.32 0.3 0.16 17.5 4.68 9.1 7.03
WHITE BASS -- - - - - -- -- - - - - -- -- -
YELLOW BASS -- - - - - -- -- -- 0.3 0.16 - -- -- -
Morone sp. -- - 0.1 0.04 -- -- -- - - -- 1.3 0.33 -- -
ROCK BASS 1.5 0.73 2.8 0.92 2.3 0.75 0.5 0.21 - - 1.1 0.30 0.3 0.19
GREEN SUNFISH 19.5 9.51 22.0 7.38 20.9 6.93 11.3 4.73 17.3 11.12 12.3 3.28 6.6 5.10
PUMPKINSEED -- - - -- 0.1 0.04 0.3 0.112 1.1 0.73 19.6 5.25 9.3 7.12
WARMOUTH 0.1 0.06 - - - - - -- -- -- 0.1 0.03 0.1 0.10
ORANGESPOTTED SUNFISH 14.4 7.01 43.0 14.42 7.0 2.32 15.6 6.57 0.6 0.40 6.8 1.81 7.4 5.68
BLUEGILL 50.1 24.44 48.8 16.35 84.0 27.87 109.3 45.90 78.9 50.85 52.1 13.94 23.1 17.81
NORTHERN SUNFISH 1.1 0.55 0.6 0.212 0.4 0.12 0.3 0.11 1.1 0.73 2.6 0.70 1.3 0.96
Lepomis HYBRID 4.6 2.25 0.9 0.29 1.1 0.37 1.4 0.58 1.1 0.73 0.8 0.20 0.1 0.10
Lepomis sp. 6.0 2.93 1.3 0.42 5.3 1.74 135 567 1.4 0.89 1.6 0.43 0.4 0.29
SMALLMOUTH BASS 2.1 1.04 1.5 0.50 1.9 0.62 -- -- 0.5 0.32 0.6 0.17 0.6 0.48
LARGEMOUTH BASS 21.3 10.36 43.1 14.46 23.0 7.63 6.6 2.78 17.9 11.52 74.6 19.96 26.9 20.69
WHITE CRAPPIE -- - - -- - -- -- - - -- - -- 0.4 0.29
BLACK CRAPPIE 0.3 0.12 0.3 0.08 0.1 0.04 -- - - -- - -- 0.4 0.29
JOHNNY DARTER -- - - -- - -- -- - - -- 0.1 0.03 -- -
YELLOW PERCH -- - - -- - -- -- - - -- 0.3 0.07 -- -
LOGPERCH 54 262 6.5 2.18 4.1 1.37 0.1 0.05 0.8 0.48 8.3 2.21 2.4 1.83
BLACKSIDE DARTER 0.3 0.12 0.1 0.04 - -- -- - - -- 0.1 0.03 -- -
SLENDERHEAD DARTER 0.3 0.12 - -- - -- -- - - -- 0.1 0.03 -- -
FRESHWATER DRUM 25 1.22 1.0 0.34 0.6 0.21 0.4 0.16 0.8 0.48 0.6 0.17 0.1 0.10
TOTAL FISH 205.1 100.00 298.3 100.00 301.4 100.00 238.0 100.00 155.1 100.00 373.9 100.00 129.9 100.00
TOTAL SPECIES 34 32 30 25 27 32 29
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TABLE 3 (cont.)

2016 2017
SPECIES
CPE_ __%__ _CPE %

SPOTTED GAR -- - - --
LONGNOSE GAR 0.9 0.77 0.5 0.11
GAR sp. -- - - --
SKIPJACK HERRING -- - - --
GIZZARD SHAD 30.5 26.73 231.1 56.97
Dorosoma sp. -- - - --
GRASS PICKEREL 0.1 0.11 - --
NORTHERN PIKE 0.1 0.11 - --
CENTRAL STONEROLLER -- -- 0.2 0.04
GOLDEN SHINER 2.1 1.86 13.2 3.25
PALLID SHINER -- - - --
EMERALD SHINER -- - - --
GHOST SHINER -- - - --
STRIPED SHINER -- -- 0.2 0.04
SPOTTAIL SHINER 1.3 1.10 0.2 0.04
ROSYFACE SHINER -- - - --
SPOTFIN SHINER 0.1 0.112 1.1 0.27
SAND SHINER -- - - --
REDFIN SHINER -- - - --
MIMIC SHINER -- - - --
Notropis sp. - -- -- -
SUCKERMOUTH MINNOW -- -- 0.5 o0.11
BLUNTNOSE MINNOW 2.4 2.08 34.2 8.42
FATHEAD MINNOW -- - - --
BULLHEAD MINNOW 0.3 0.22 1.2 0.31
RIVER CARPSUCKER 0.1 0.11 0.2 0.04
QUILLBACK -- -- 0.2 0.04
WHITE SUCKER -- -- 0.3 0.08
SMALLMOUTH BUFFALO 0.8 0.66 0.9 0.23
BIGMOUTH BUFFALO -- - - --
BLACK BUFFALO -- - - --
Ictiobus sp. - - - -
SPOTTED SUCKER 0.1 0.11 - --
SILVER REDHORSE -- - - --
BLACK REDHORSE -- - - --
GOLDEN REDHORSE 0.5 0.44 0.2 0.04
SHORTHEAD REDHORSE -- -- 0.8 0.19
ICTIOBINAE sp. -- -- 0.2 0.04
BLACK BULLHEAD 0.1 o0.11 - --
YELLOW BULLHEAD 1.5 1.31 0.3 0.08
CHANNEL CATFISH 0.4 0.33 0.6 0.15
Ameiurus sp. - - - -
TADPOLE MADTOM 0.1 o0.11 - --
FLATHEAD CATFISH -- -- 0.2 0.04
BANDED KILLIFISH 0.4 0.33 1.4 0.34
BLACKSTRIPE TOPMINNOW 0.8 0.66 0.9 0.23
BROOK SILVERSIDE 0.6 0.55 5.9 1.45
WHITE BASS -- - - --
YELLOW BASS -- - - --
Morone sp. -- - - --
ROCK BASS 0.3 0.22 0.9 0.23
GREEN SUNFISH 2.9 252 7.0 1.72
PUMPKINSEED 7.9 6.90 13.2 3.25
WARMOUTH -- - - --
ORANGESPOTTED SUNFISH 1.5 1.31 0.9 0.23
BLUEGILL 37.5 32.86 51.6 12.71
NORTHERN SUNFISH 0.9 0.77 1.9 0.46
Lepomis HYBRID 0.3 0.22 0.2 0.04
Lepomis sp. 6.3 5.48 20.8 5.13
SMALLMOUTH BASS 1.1 0.99 2.8 0.69
LARGEMOUTH BASS 10.8 9.42 9.2 2.26
WHITE CRAPPIE -- - - --
BLACK CRAPPIE 0.1 o0.11 - --
JOHNNY DARTER -- -- 0.2 0.04
YELLOW PERCH 0.1 0.11 - --
LOGPERCH 1.0 0.88 2.3 0.57
BLACKSIDE DARTER -- - - --
SLENDERHEAD DARTER -- - - --
FRESHWATER DRUM 0.5 0.44 0.6 0.15
TOTAL FISH 114.1 100.00 405.6 100.00
TOTAL SPECIES 32 33
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United States Office of Water EPA-820-F-13-012
Environmental Protection Agency Mail Code 4305T March 2013

Discharger-specific Variances on a Broader Scale:
Developing Credible Rationales for
Variances that Apply to Multiple Dischargers

Frequently Asked Questions

DISCLAIMER

These Frequently Asked Questions (FAQs) do not impose legally binding requirements on the
EPA, states, tribes or the regulated community, nor do they confer legal rights or impose legal
obligations upon any member of the public. The Clean Water Act (CWA) provisions and the EPA
regulations described in this document contain legally binding requirements. These FAQs do
not constitute a regulation, nor do they change or substitute for any CWA provision or the EPA
regulations.

The general description provided here may not apply to a particular situation based upon the
circumstances. Interested parties are free to raise questions and objections about the substance
of these FAQs and the appropriateness of their application to a particular situation. The EPA
retains the discretion to adopt approaches on a case-by-case basis that differ from those
described in these FAQs where appropriate. These FAQs are a living document and may be
revised periodically without public notice. The EPA welcomes public input on these FAQs at
any time.

1. Why is the EPA issuing these FAQs?

The EPA is issuing these FAQs to help address questions that arise when states and tribes'
seek to streamline the adoption and approval of water quality standards (WQS) variances for
pollutants that have an impact on multiple permittees (or dischargers). This occurs when
groups of permittees are experiencing the same challenges in meeting their water quality
based effluent limits (WQBELS) for the same pollutant, regardless of whether or not the
permittees are located on the same waterbody. States and tribes that want to find ways to
both improve the efficiency of their WQS adoption and approval process, and provide
permittees with as much certainty as possible regarding their ultimate discharge
requirements, may find these FAQs particularly helpful. While the EPA realizes there may
be further questions about the implementation of multiple discharger variances, these FAQs

! “Tribal” and “tribes” refers to tribes authorized for treatment in a manner similar to a state (TAS) under section
518 of the Clean Water Act (CWA) for purposes of CWA section 303(c) water quality standards (WQS).
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are designed to help states and tribes evaluate the appropriateness of using a multiple
discharger variance approach.

The federal water quality standards regulations at 40 CFR 131 and the federal permitting
regulations at 40 CFR 122 provide for a number of tools for states and tribes that offer
regulatory flexibility when implementing water quality management programs. These tools
include site-specific criteria, revisions to designated uses, dilution allowances, permit
compliance schedules, and WQS variances. Which regulatory tool is appropriate depends
upon the circumstances.

2. What is a water quality standards variance?

A water quality standards variance is a time limited designated use and criterion (i.e., interim
requirements) that is targeted to a specific pollutant(s), source(s), and/or waterbody
segment(s) that reflects the highest attainable condition® during the specified time period. As
such, a variance requires a public process and EPA review and approval under CWA 303(c).
While the designated use and criterion reflect what is ultimately attainable, the variance
reflects the highest attainable condition for a specific timeframe and is therefore less
stringent.” However, a state or tribe may adopt such interim requirements only if it is able to
demonstrate that it is not feasible to attain the currently applicable designated use and
criterion during the period of the variance due to one of the factors listed at 40 CFR
131.10(g). * Where the currently applicable designated use and criterion are not being met,
WQS variances that reflect a less stringent, time limited designated use and criterion allow
states, tribes and stakeholders additional time to implement adaptive management approaches
to improve water quality, but still retain the currently applicable designated use as a long
term goal for the waterbody. States have adopted, and EPA has approved, water quality
standards variances that apply to individual dischargers, variances that apply to multiple
dischargers, and variances that apply to entire waterbodies or segments.

The interim requirements specified in the variance apply only for CWA section 402
permitting purposes and in issuing certifications under section 401 of the Act for the
pollutant(s), permittee(s) and /or waterbody or water body segment(s) covered by the
variance. Specifically, the variance serves as the basis for the WQBEL in National Pollutant
Discharge Elimination System (NPDES) permits. However, the interim requirements do not
replace the designated use and criteria for the water body as a whole, therefore, any
implementation of CWA section 303(d) to list impaired waters must continue to be based on
the designated uses and criteria for the waterbody rather than the interim requirements.

> The highest attainable condition is the condition that is both feasible to attain and is closest to the protection
afforded by the designated use and criteria.

® While variances are described as “time limited” and designated uses are implied to be “permanent,” 40 CFR
131.20 requires that states and tribes hold public hearings for the purpose of reviewing the applicable water
quality standards, including designated uses, and modifying them as appropriate.

* See Section 5.3 of the Water Quality Standards Handbook EPA 823 B 94 005a, August 1994; Advanced Notice of
Proposed Rule Making, Water Quality Standards Regulation, July 7, 1998 63 FR 36759.
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3. When might a state or tribe want to adopt a WQS variance?

Many states and tribes have found that WQS variances are useful to consider when there is a
new or more stringent effluent limit> as long as the state or tribe can also provide a
demonstration that attaining the designated use and criterion is not feasible for the term of the
variance, but the designated use and criterion may be attainable in the longer term. Example
situations of when a variance may be appropriate include when:

e Attaining the designated use and criterion is not feasible under the current conditions
(e.g., water quality-based controls required to meet the numeric nutrient criterion would
result in substantial and widespread social and economic impact) but could be feasible
should circumstances related to the attainability determination change (e.g., development
of less expensive pollution control technology or a change in local economic conditions);
or

e The state or tribe does not know whether the designated use and criterion may ultimately
be attainable, but feasible progress toward attaining the designated use and criterion can
still be made by implementing known controls and tracking environmental improvements
(e.g., complex use attainability challenges involving legacy pollutants).

Properly applied, a WQS variance can lead to improved water quality over the duration of the
variance and, in some cases, full attainment of designated uses due to advances in treatment
technologies, control practices, or other changes in circumstances, thereby furthering the
objectives of the CWA.

4. What is the legal basis for a WQS variance?

The CWA specifies an interim goal that, “wherever attainable,” water quality provide for the
protection and propagation of fish, shellfish, and wildlife and provide for recreation in and on
the water. In implementing the CWA, the regulation at 40 CFR 131.10 establishes how a
state or tribe may demonstrate that uses specified in CWA section 101(a)(2) or subcategories
of such uses are not feasible to attain. In 1977, an EPA Office of General Counsel legal
opinion considered the practice of temporarily downgrading the WQS as it applies to a
specific permittee rather than permanently downgrading an entire water body or waterbody
segment(s) and determined that such a practice is acceptable as long as it is adopted
consistent with the substantive requirements for permanently downgrading a designated use.
In other words, a state or tribe may change the standard in a more targeted way than a
designated use change, so long as the state or tribe is able to show that achieving the standard
is “unattainable” for the term of the variance. The state practice described in the Office of
General Counsel legal opinion became known as adopting a “variance” to a water quality
standard.

The EPA’s regulation at 40 CFR 131.13 provides that variance policies are general policies
affecting the application and implementation of WQS and that states and tribes may include
variance policies in their state and tribal standards, at their discretion.’ The EPA interprets its

® For example, when dischargers are faced with new or revised criteria, and/or when a reasonable potential
analysis shows the need for a water quality based effluent limit.
® Section 40 CFR 131.13 further provides that such policies are subject to EPA review and approval.
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regulation to authorize the use of a WQS variance where a state or tribe meets the same
procedural and substantive requirements as removing a designated use. Therefore, variances
can be granted based on any one of the six factors listed at 40 CFR 131.10(g).

What are the factors a state or tribe can use to justify the need for a water quality
standards variance?

As provided in §131.10(g), states and tribes “may remove a designated use which is not an
existing use, as defined in 40 CFR 131.3, or establish sub-categories of a use if the state or
tribe can demonstrate that attaining the designated use is not feasible because:

(1) Naturally occurring pollutant concentrations prevent the attainment of the use; or

(2) Natural, ephemeral, intermittent or low flow conditions or water levels prevent the
attainment of the use, unless these conditions may be compensated for by the discharge
of sufficient volume of effluent discharges without violating State water conservation
requirements to enable uses to be met; or

(3) Human caused conditions or sources of pollution prevent the attainment of the use and
cannot be remedied or would cause more environmental damage to correct than to leave
in place; or

(4) Dams, diversions or other types of hydrologic modifications preclude the attainment of
the use, and it is not feasible to restore the water body to its original condition or to
operate such modification in a way that would result in the attainment of the use; or

(5) Physical conditions related to the natural features of the water body, such as the lack of a
proper substrate, cover, flow, depth, pools, riffles, and the like, unrelated to water quality,
preclude attainment of aquatic life protection uses; or

(6) Controls more stringent than those required by sections 301(b) and 306 of the Act would
result in substantial and widespread economic and social impact.”

What is a Multiple Discharger Variance?

If a state or tribe believes that the designated use and criterion are unattainable as they apply
to multiple permittees because they are all experiencing challenges in meeting their
WQBELs for the same pollutant(s) for the same reason, regardless of whether or not they are
located on the same waterbody, a state or tribe may streamline its WQS variance process. To
do so, the state or tribe would adopt one variance that applies to all of these permittees (i.e., a
multiple discharger variance) so long as the variance is consistent with the CWA and
implementing regulation at 40 CFR 131.10 (for example, all the dischargers in the group
cannot meet the required WQBEL to protect aquatic life for a period of time due to
substantial and widespread economic and social impact).

The EPA recognized the utility of a multiple discharger variance, and its distinction from an
individual discharger WQS variance in the “Water Quality Guidance for the Great Lakes
System: Supplementary Information Document” (SID; EPA-820-B-95-001; March 1995, p.
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238). The EPA also spoke to the use of multiple discharger variances in the “Water Quality
Standards for the State of Florida’s Lakes and Flowing Waters; Final Rule.” 75 Fed. Reg.
75762, 75790 (December 6, 2010). It is important to note that multiple discharger variances
may not be appropriate or practical for all situations, and may be highly dependent on the
parameters considered and the number of affected permittees.

7. What should a state or tribe keep in mind when justifying the need for a multiple
discharger variance?

In developing an analysis to justify the need for a multiple discharger variance, states and
tribes should consider the following three principles. The variance and the justification:

(1) Must meet the same 40 CFR 131 regulatory requirements as an individual discharger
WQS variance, and should consider any EPA guidance. Specifically, the state or tribe
must fully demonstrate that a factor listed in 40 CFR 131.10(g) precludes attainment of a
use specified in CWA 101(a)(2) for the entire variance period. When using 40 CFR
131.10(g)(6), this means that the documentation provided to support the variance must
address both the substantial AND widespread components of the economic and social
impacts of attaining the designated use and criterion.

(2) Should ensure that any overall demonstration is conducted in a manner that accounts for
as much individual permittee information as possible. A permittee that could not qualify
for an individual WQS variance should not qualify for a multiple discharger variance.
The demonstration should:

e Apply only to permittees experiencing the same challenges in meeting WQBELs for
the same pollutant(s), criteria and designated uses.

e Group permittees based on specific characteristics or technical and economic
scenarios that the permittees share (e.g., type of discharger (public or private),
industrial classification, permittee size and/or effluent quality, treatment train
(existing or needed), pollutant treatability, available revenue, whether or not the
permittee can achieve a level of effluent quality comparable to the other permittees in
the group, and/or waterbody or watershed characteristics) and conduct a separate
analysis for each group.” The more homogeneous a group is in terms of factors
affecting attainability of the designated use and criterion, the more credible the
multiple discharger variance will be.

e Collect sufficient information for each individual permittee, including engineering
analyses and financial information, to adequately support the specification of
permittee groups for each individual permittee to be covered by the variance (e.g.
estimated costs that each permittee may experience, permittee specific revenue).

’ The EPA recommends that the state or tribe develop a separate variance for each group (even when going
through the same rulemaking procedure) so that if questions arise for one group, it does not jeopardize approval
for the others.
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(3) Should consider an individual variance for a particular permittee if it does not fit with any
of the group characteristics (e.g., private vs. public dischargers, large vs. small permittee,
or permittees with a parent company vs. those without).

8. What should a state or tribe keep in mind when adopting a multiple discharger variance
pursuant to state/tribal law?

Any multiple discharger variance should:

(1) Include a justifiable expiration date, consistent with the analysis provided, for each
permittee or group of permittees covered by the variance. After the expiration date, each
permittee in the group will be subject to the applicable water quality standards, or obtain
EPA approval on a variance renewal. If the variance will expire during the permit term,
the permitting authority must either include an appropriate WQBEL that will apply at the
expiration of the variance or include a reopener clause such that the WQBEL may be
revised in order for that permit to derive from and comply with WQS the entire permit
term.

(2) Provide that any renewal of a multiple discharger variance includes a new demonstration
that the designated use and criterion are not feasible to attain during the term of the
renewed variance, and documentation of the feasible progress that has been made by each
permittee covered by the renewal. In addition, individual permittees will be reevaluated
to determine if they continue to qualify under their group designation. Permittees that no
longer qualify will cease to be covered by the multiple discharger variance.

It is important to note that even though the duration of a variance may be longer than 3 years,
a variance is a water quality standard that must be reviewed every 3 years, consistent with 40
CFR 131.20 (a).

9. What must a state or tribe keep in mind when determining the appropriate interim
requirements for a multiple discharger variance?

As with any WQS variance, the interim requirements will need to reflect the highest
attainable condition during the term of the variance. The highest attainable condition may be
expressed as the highest attainable interim use and criterion® or highest attainable effluent

® Section 131.6(a) requires that each state's water quality standards submitted to EPA for review must include
"use designations consistent with the provisions of sections 101(a)(2) and 303(c)(2) of the Act." CWA section
101(a)(2) establishes as a national goal "water quality which provides for the protection and propagation of fish,
shellfish, and wildlife and recreation in and on the water," wherever attainable. Section 303(c)(2)(A) requires state
water quality standards to "protect the public health or welfare, enhance the quality of water and serve the
purposes of this [Act]." EPA's regulations at 40 CFR part 131 interpret and implement these CWA provisions as
creating a "rebuttable presumption" that requires state water quality standards to provide for all of the uses
specified in Section 101(a)(2) of the Act, unless those uses are shown by a use attainability analysis to be
unattainable. Section 131.10(g) and 131.10(j) authorizes a state to remove protection for a use specified in
101(a)(2) (or subcategory of such a use) if the state can demonstrate that one of the attainability factors is met.
Once the presumption is rebutted, the state must still adopt, under 131.6(a), "use designations consistent with
the provisions of sections 101(a)(2) and 303(c)(2) of the Act." In order to comply with this provision, states will
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condition for a permittee(s) during the term of the variance. For example, this could be
accomplished by specifying in the variance a numeric value that reflects the highest water
quality that a discharger could achieve (beyond their technology-based effluent limits) during
the term of the variance.’ In general, interim requirements should be established on a
permittee specific basis (particularly when demonstrating that the applicable designated use

is unattainable based on 40 CFR 131.10(g)(6)), but there may be instances where establishing

requirements for a group of permittees may be appropriate (e.g., with “legacy pollutants”, or
when hydrologic conditions have been modified). EPA notes that some states have included
additional interim requirements, such as requirements to research advances in wastewater
treatment or improved management practices, to conduct wastewater treatability studies, to
define demonstrated performance of wastewater treatment or other control methods.

need to adopt designated uses that continue to serve the 101(a)(2) goal by protecting for the highest attainable
use unless the state has shown that no use specified in 101(a)(2) or no subcategory of such uses are attainable.
° This is a reasonable alternative to adopting an interim designated use and criterion because the resulting
instream concentration reflects the highest attainable interim use and interim criterion.
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Fact Sheet: Colorado Temporary Modifications
Updated December 2010 to Describe Latest Revisions to
Colorado’s General Policy (Regulation #31, Section 31.7(3))

What is a Temporary Modification?

Site-specific WQS revision subject to EPA review and triennial review.

Recognizes significant uncertainty and provides time to resolve a WQS issue.

A protective numeric criterion is adopted/retained. Often this is a CWA 304(a) criterion.
Referred to as the “underlying standard.”

A temporary (less stringent) narrative or numeric standard is also adopted; normally the
temporary standard is based on maintaining and protecting existing water quality.

An expiration date is adopted based on the time needed to execute the plan for resolving the
WQS issue. Barring action by the Commission to adopt a different numeric standard, the
underlying standard becomes effective upon expiration of the temporary modification
(inspiring stakeholders to develop a defensible alternative).

How Do Temporary Modifications Affect WQS-Based Decisions?

CWA 303(d) listing decisions are based on the protective underlying standard and
representative water quality data. Temporary modifications are not a basis for de-listing.
TMDL may be a low priority until the WQS uncertainty is resolved; however, TMDL might
be high priority if there is interest in using TMDL Program expertise and resources.

NPDES compliance schedules (to achieve WQBELSs based on the underlying standards) are
held in abeyance until the uncertainty is resolved. However, permits may require actions
intended to eliminate the WQS uncertainty (e.g., field study requirements), and include
requirements to protect the temporary standard.

Types of Temporary Modifications

Type A - Significant uncertainty regarding WQS necessary to protect current and/or future
uses. Covers situations where there are compelling reasons to doubt that the current WQS is
appropriate, including water effect ratio and copper toxicity issues, recalculation issues, and
cases where UAAs are needed. The justification may or may not describe a valid
attainability question — e.g., the justification may focus on evidence that the criterion needs to
be modified, but contain little or no evidence that WQBELSs are infeasible. Temporarily
postpones need to issue a compliance schedule to achieve WQBELs based on significantly
uncertain WQS. See examples below.

Type B - Significant uncertainty regarding the extent to which existing quality is the result of
natural or irreversible human-induced conditions. Covers situations where the underlying
standard may be infeasible to achieve, but additional studies are needed to derive a defensible
numeric standard. The justification must reference an attainability issue related to natural
and/or anthropogenic sources. Provides time to develop a site-specific criteria study and/or
UAA; however, the focus is usually on reviewing the criterion. Retaining the present
designated use serves as a reminder that conditions may be correctable and may increase
priority for funding to attain the classified use. See examples below.

Type C - Significant uncertainty regarding the timing of implementing attainable source
controls or treatment (this is a new type adopted in 2010 but Region 8 submitted comments
during the rulemaking process that it would recommend EPA disapproval).
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Conditions for Granting a Temporary Modification

1)
2)
3)

4)

5)

Significant uncertainty (see types of temporary modifications above); and
Non-attainment of underlying standard demonstrated or predicted; and

An existing permitted discharge has a demonstrated or predicted WQBEL compliance
problem; and

Adequate supporting information is submitted, including a justification for the interim
narrative or numeric value, raw data describing effluent and ambient quality, a plan for
eliminating the need for the temporary modification, and a justification for the proposed
expiration date; and

Expiration date based on how soon resolving the issues is deemed feasible.

Annual Review Process
An annual rulemaking hearing is held to review temporary modifications that expire within two
years. As aresult of the hearing, the Commission may, for example:

Delete the temporary modification and allow the underlying standard to go into effect, or
Delete the temporary modification and adopt a revised underlying standard.

Site-Specific Examples

Total Ammonia — McElmo Creek, La Plata River Segment 7a, Aquatic life Warm Class 1,
Regulation #34. Current type A temporary modification. Uncertainty regarding whether
discharger (e.g., Vista Verde Village Mobile Home Park, a 0.015 mgd aerated lagoon
facility) can comply with WQBELSs (economic impact issue). Colorado does not yet have a
fully developed discharger-specific variance program. Uncertainty regarding whether table
value standard is appropriate for the expected aquatic community (recalculation issue). The
portion of McElmo Creek receiving the mobile home park discharge has low flows;
additional data are needed to characterize expected aquatic life and explore possible
recalculation. State staff are evaluating options with EPA participation. Underlying standard
= table values (EPA 1999 Update). Temporary standard = Previous (less stringent) table
values for un-ionized ammonia. Expires 12/31/2012.

Dissolved Copper — Monument Creek, Fountain Creek Segment 6, Aquatic Life Warm Class
2, Regulation #32. Current type A temporary modification. Uncertainty regarding whether
hardness-dependent table value standard is appropriate given ameliorating effects of site
water characteristics including influence of the Tri-Lakes WWTEFE. Studies to date show that
there is a WER. Uncertainty regarding how far downstream an adjusted numeric standard
should apply. Uncertainty regarding how a site-specific standard should be derived from
biotic ligand model instantaneous results. Uncertainty regarding whether a “translator”
adjustment is appropriate for purposes of calculating WQBELSs, and if so, what translator
adjustment is appropriate. EPA has supported use of the biotic ligand model, including
tasking Hydroqual with developing the fixed monitoring benchmark (FMB) approach.
Underlying standard = hardness-dependent table values. Temporary standard = “current
condition.” Expires 12/31/2012.
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Total Recoverable Iron — Dry, Sage, and Grassy Creeks, Yampa River Segments 13d and
13e, Aquatic Life Warm Class 2, Regulation #33. Current type B temporary modification.
Uncertainty regarding whether elevated iron concentrations are due to natural or irreversible
man-induced sources. Seneca Coal Company discharges at multiple locations along these
creeks. As part of the annual review process, a rulemaking action currently is underway to
consider adoption of site-specific standards based on pre-mining water quality data.
Underlying standard = 1,000 ug/L as a 50" percentile. Temporary standard = “existing
quality.” Expires 5/31/2011.

Dissolved Selenium — Toll Gate Creek, Upper South Platte River Segment 16h, Aquatic Life
Warm Class 2, Regulation #38. Type B temporary modification (now deleted). There was
uncertainty regarding whether elevated selenium concentrations are due to natural or
irreversible man-induced sources. The City of Aurora discharges to this segment. The
USGS was contracted to do the study. In 20009, site-specific selenium criteria were adopted
based on evidence that the existing ambient concentrations are due to natural groundwater
flow associated with bedrock, and the temporary modification was deleted.

Temperature — San Miguel River Segment 4b, Aquatic Life Cold Class 2, Regulation #35.
Current type B temporary modification. Uncertainty regarding appropriate ambient
temperature standard for this section of the San Miguel River, which supports a mixed
aquatic community in a transition zone between cold and warm water habitats. Uncertainty
regarding the extent to which Tri-State Generation and Transmission’s cooling water
discharge is affecting stream temperature and aquatic life. Uncertainty regarding effects of
upstream water diversions on aquatic life and temperature, and whether effects are reversible.
Uncertainty regarding thermal requirements of expected community (e.g., mottled sculpin, a
cold water species). Uncertainty regarding the appropriate aquatic life use sub-category. As
part of the annual review process, a rulemaking action currently is underway to consider
adoption of site-specific WQS revisions based on a UAA and site-specific criteria study.
Underlying standard = None. Temporary standard = 26.3°C as a maximum weekly average
during June-Sept. Expires 5/31/2011.

Dissolved Zinc — Eagle River Segments 5a, 5b, and 5c, Aquatic Life Cold Class 1, Regulation
#33. Type A and Type B combo temporary modification (now deleted). There was
uncertainty regarding whether the much improved (but still somewhat elevated) zinc levels
downstream of the Eagle Mine CERCLA site were natural or man-induced rreversible.
There was uncertainty regarding whether the table value standard is appropriate for the
expected aquatic community (recalculation issue). There was uncertainty regarding whether
the aquatic community within the CERCLA site is significantly different compared to
upstream control sites. These sources of uncertainty were studied under the temporary
modification while the remedial action was underway (remedial actions were not postponed
to allow time for resolution of the WQS issues). In 2008, based on all three lines of
evidence, site-specific zinc criteria were adopted (requiring a small additional improvement
in zinc levels) and the temporary modification was removed.
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COLORADO WATER QUALITY CONTROL COMMISSION
STATE OF COLORADO

WRITTEN TESTIMONY OF TRI-STATE GENERATION AND TRANSMISSION
ASSOCIATION, INC.

IN THE MATTER OF WATER QUALITY CLASSIFICATIONS AND STANDARDS AND
DESIGNATIONS FOR THE GUNNISON AND LOWER DOLORES RIVER BASIN,
REGULATION 35 (5 C.C.R. 1002-35)

Tri-State Generation and Transmission Association, Inc. (Tri-State) submits the
following Written Testimony to support its revised proposal regarding the San Miguel River,
Segment 4. This testimony specifically addresses the Tri-State proposal to move the segment
boundary between Segment 4 and Segment 5 upstream approximately 3 miles from Naturita

Creek to the Power Plant Bridge.

BACKGROUND

Tri-State owns and operates the Nucla Generating Station (Nucla Station) located
approximately 3 miles upstream from the end of Segment 4 on the San Miguel River near Nucla,
Colorado. The Nucla Station is located approximately 4 miles southeast of Nucla, Colorado and
3 miles northeast of Naturita, Colorado (see Tri-State Exhibit 1). It is a steam electrical power
generation plant with a total power generation capacity of 110 megawatts (mw) of electricity and
provides power to the western power grid. The Nucla Station is operated at its maximum

capability due to Colorado electricity demand.

Pursuant to its water rights the Nucla Station takes approximately 1.4 million gallons per
day (MGD) or 3 cubic feet per second (cfs) of water from the San Miguel River when the facility
is operating at full capacity. The majority of this water is used in the circulating water systems
which remove waste heat from the turbine condensers. The remaining water is divided between

the boiler makeup, ash and coal wetting, and potable water.
In the circulating water system, cold water from the cooling towers circulates through the

tubes in the turbine condensers. Exhaust steam from the turbines passes over the outside of the

condenser tubes and is condensed back into high purity condensate to be reused in the boiler
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water cycle. The warm water leaving the turbine condensers is circulated back to the cooling
towers where the heat is given off to the atmosphere in the evaporative cooling process. This
cooling process concentrates dissolved solids in the cooling water. The concentration effects are
kept under control by releasing water from the system (cooling tower blowdown) and replacing it
with less concentrated makeup water. Water is cycled up to seven times before it is discharged

to the waste water management system.

The waste water management system includes two cooling towers and a baffled pond.
The baffles create a flow system in the pond to increase the settling and holding time prior to
discharge to the San Miguel River. When the water discharge permit for the Nucla Station was
renewed in 1993, the Colorado Water Quality Control Division (Division) included a
temperature discharge limit of 30 °C. The Nucla Station discharge has always met this

temperature limit, and generally discharges below the limit.

The Nucla Station pond system was re-constructed in 1997 at a cost of $1,200,000 to
ensure compliance with permit limitations. This project was carefully designed to improve the
waste water management system. The system was designed to meet the temperature discharge

limit of 30 °C as required by the Division.

In 1999, the Division proposed a 20 °C temperature limit for the Nucla Station. In
discussions it was discovered that the Division had been applying the temperature standards
inconsistently across the state. Tri-State committed to work with the Division to review and
understand the temperature standard and how it should be applied in permits. In addition,
Tri-State initiated a study on the San Miguel River to determine if the cold water aquatic life use

classification in the lower portion of Segment 4 was appropriate.

In 2001, Tri-State presented temperature data to the Water Quality Control Commission
(Commission) with a proposal to change the use classification of the lower portion of Segment 4
to warm water aquatic life use. Tri-State presented temperature data to the Commission showing
that the 20 °C classification was not appropriate. The Division did not support the proposed

change noting that Tri-State did not provide aquatic life evidence and that pursuant to Division’s
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calculations the temperature of the lower portion of Segment 4 did not often exceed 20° C during
the hottest portion of the day. Tri-State worked with the Division to conduct the aquatic life and

temperature study on the river that is presented to the Commission at this June, 2006 hearing.

Tri-State engineers did an evaluation to look at options for additional cooling of the
discharge water. In order to meet a temperature discharge standard of 20 °C year round an
additional cooling tower or chiller would be needed at a capital project cost of up to $1,200,000
and additional annual operational and energy costs. Tri-State understands that water quality
standards are critical to protect the species in Colorado waters and supports these standards.
However, there is a significant economic investment that would be required to protect aquatic
life to a degree that is more stringent than necessary. In this case, Tri-State questions whether
such expenditure is necessary and reasonable to protect the aquatic life found in the lower

portion of Segment 4.

COLORADO COOPERATIVE DITCH DIVERSION

The Colorado Cooperative Ditch Company and its shareholders (collectively referred to
as “CC Ditch Company”) own and operate a diversion structure on the San Miguel River
approximately 8 miles upstream from the Power Plant Bridge with water rights of 145 cfs. The
CC Ditch Company constructed the diversion structure around 1900 and began transporting
water for various uses, including irrigation, livestock watering, and potable water, with an initial
capacity of 27 cfs of water from the San Miguel River. Through the 1960s, the CC Ditch
Company increased capacity of the ditch system to approximately 110 cfs. The CC Ditch
Company increased operations since the 1960s to the current average management of 120 cfs.
The removal of significant quantities of water from the San Miguel River at the CC Ditch can
significantly reduce or even eliminate the flow below the structure. The low flow remaining in
the San Miguel River below this diversion can be substantially impacted by ambient air
temperatures and solar radiation. In addition to the impact on temperature, the CC Ditch intake
structure prevents cold water species, which may be washed down during periods of high flow,

from migrating back upstream to the cold water portion of the stream.
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TEMPERATURE DATA

Over the past five years, Tri-State and its consultants have placed a number of
temperature data loggers in the San Miguel River. The temperature data logger that has been in
place for the most years and therefore has the most temperature measurements is located
upstream from the Nucla Station discharge and adjacent to the Nucla Station intake structure.
The intake structure is essentially a dam that creates a deep pool that is shaded by the roof of the
structure. The temperature is measured by data loggers that are 3-5 feet below the San Miguel
River surface. Due to this configuration, Tri-State believes that the water temperature at the
intake pool is often cooler than the temperatures in the river at natural depths. However, given
the length of record for this data logger, it was used for the temperature data and use
classification analysis for the lower portion of Segment 4 of the San Miguel River — and is

considered conservative.

Using the intake pool temperature data, maximum weekly average temperatures (MWAT
is the 7-day average of daily averages from measurements taken every 15 minutes) on a rolling
basis were calculated. These temperatures are presented in Table 1 from two perspectives: (1)
year round twenty-four hours a day, and (2) summers only for consistency with the Colorado
definition for cold water biota (Regulation 31.5(8)). The data are presented to show the number
of times the MWAT is greater than 20 °C, the total number of MWAT averaging times, and the
percentage of time the MWAT is greater than 20 °C. Table 2 presents the hottest period of the

day during the summer to respond to the Division comments in the 2001 Commission hearing.

Table 1. Percentage of Maximum Weekly Average Temperatures Greater than 20 °C

for the San Miguel River Measured at the Intake Pool.

Period Number of Total Number of | Percentage
MWATs >20°C | MWAT periods >20°C
Year round 183 1289 14%
(October 2000 — October 2005)
Summer (June 15 — Sept. 15 in the 160 408 39%
years 2001 — 2005)
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Table 2. Percentage of Measurements in the Hottest Period of the Day Greater than
20 °C for the San Miguel River Measured at the Intake Pool.

Period Percentage > 20 °C
2001 2002 | 2003 | 2004 | 2005
Summer Hottest Period of the Day* 76% 92% 88% 70% 76%
(June 15 — Sept. 15 in the years 2001 — 2005)
* Hottest Period of the Day is defined as one hour prior to and one hour following the maximum
temperature of each day.

This methodology of calculating rolling MWATSs and using the data for use classification
is consistent with the Division’s methodology in assessing the attainment of the cold water
aquatic life standard in the Lower Gunnison Segment 2 (Tri-State Exhibit 3). When evaluating
year round data, the Lower Gunnison Segment 2 recorded approximately 19% of the MWATS as
greater than 20 °C. Based on this information, the Division is recommending in the Regulation
35 hearing that Segment 2 of the Lower Gunnison River be reclassified as warm water aquatic
life. In comparison, the year round data of the lower portion of Segment 4 on the San Miguel
River exceeded 20 °C 14% of the time. However, the summer data exceeded 20 °C 39% of the
time and the summer hottest period of the day temperatures exceeded 20 °C between 70-92%

over a five year period of record.

CONCLUSIONS

In summary, Tri-State believes cold water aquatic life is not the appropriate designated
use for the portion of Segment 4 of the San Miguel River downstream of the Power Plant Bridge.
The aquatic study conducted by Chadwick Ecological Consultants (Tri-State Exhibit 2)
concluded that no cold water species were present below Big Bucktail Creek and that the study
area was dominated by warm water biota. In addition, Tri-State believes the CC Ditch Company
diversion creates a hydrological modification that precludes attainment of the cold water aquatic
life use and impacts the temperature in the San Miguel River below the diversion. Finally, the
temperature data show that both annually and during the summer the river temperature

frequently exceeds 20 °C.

In conclusion, changing the stream segment boundary upstream 3 miles to the Power

Plant Bridge will correctly reflect the aquatic life use in this portion of the San Miguel River.
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This change will not affect stream temperature and will not change Tri-State’s operations or

discharge at the Nucla Station.
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WATERSHED-BASED
NPFPDES PERMIT TING:

RETHINKING PERMITTING AS USUAL

WHAT IS WATERSHED-BASED NPDES PERMITTING?

Watershed-based NPDES permitting is an approach to developing NPDES permits for multiple point sources located within a
defined geographic area (i.e., watershed boundaries). Through this approach, NPDES permitting authorities consider watershed
goals and the impact of multiple pollutant sources and stressors, including nonpoint source contributions. This approach can
encompass a wide variety of activities, from synchronizing permit issuance within a watershed to developing water-quality based
effluent limits for a group of point sources, aimed at achieving new efficiencies and environmental results.

WHAT ARE POSSIBLE WATERSHED-BASED PERMITTING APPROACHES?

Every watershed is different and requires customized solutions to protect and restore water quality. One size-fits all
approaches go against this basic premise of watershed management. Watershed-based NPDES permitting recognizes the need
for watershed-specific solutions and does not prescribe one approach. Instead, it provides several possible approaches to serve
as examples and generate ideas. Examples of possible approaches include the following:

+ Watershed-Based Individual Permit—Multiple Permittees. This is a single NPDES permit that
would cover multiple sources in the same watershed, or implement a Total Maximum Daily Load
(TMDL) or watershed plan. Would allow several point sources within a watershed to apply for
and obtain coverage under the same permit.

+ Watershed General Permits. This approach relies on
general permitting and would be similar to many existing
general permits except that the watershed boundary defines
eligibility for coverage or applicability of certain conditions
(e.g., monitoring).

+ Integrated Municipal Permits. This approach bundles all point
source requirements for a municipality into a single NPDES
permit. It may or may not reflect watershed boundaries.

WHY WATERSHED-BASED
NPDES PERMITTING?

Recent studies of the nation’s waters reveal that nearly half of the
water bodies assessed are not meeting water quality standards,
and that point source discharges are a contributing factor in many
of these impaired waters. Where conditions are right for this
approach, watershed-based NPDES permitting may successfully
address these remaining water quality problems and produce
further water quality improvements. In addition to environmental
results, other possible benefits of watershed-based permitting
approaches may include:

+Integration of other watershed protection programs under the
Clean Water Act and the Safe Drinking Water Act

+Targeted and maximized use of resources to achieve
environmental results

+Increased and coordinated public involvement in the
permitting process

+Cooperation and collaboration among point source dischargers
and other key stakeholders within the watershed

+Opportunities for water quality trading and other market-
based strategies for meeting water quality standards.
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COUNTY’S SPECIAL SERVICE
DISTRICT EVALUATING BENEFITS
AND ISSUES OF WATERSHED-
BASED PERMITTING

In the Tualatin River watershed, both TMDLs and
endangered species issues are primary concerns. Clean
Water Services is responsible for wastewater and surface
water management in urban Washington County, which
translates into numerous permits and requirements
under the NPDES program. Under a multi-year pilot
project, Clean Water Services is evaluating the technical,
stakeholder, regulatory and legal issues surrounding the
development of a watershed-based NPDES permitting
approach that will result in a permit that covers multiple
point sources. Two outcomes of the pilot project are
an interim permit that will allow development of a
watershed-based permitting framework and a 5-year
project work plan to coordinate requirements under the
Clean Water Act, the Endangered Species Act, and the Safe
Drinking
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COLORADO: SELENIUM STAKEHOLDERS
COLLECT DATA FOR STANDARDS IN THE
SOUTH PLATTE RIVER

During the triennial review process in 2000, the Colorado
Department of Public Health and Environment (CDPHE)
proposed lowering the chronic selenium standard. This lowered
standard would make compliance with NPDES water-quality
based effluent limits challenging for point sources given current

technological limitations for selenium removal and nonpoint source

contributors. Conoco Inc. convened a stakeholder group of point

_

can be used to develop and implement TMDLs in the future at a

sources that discharge to the South Platte River and
its tributaries to discuss potential impacts of changing
the selenium standards within this watershed. Based
on data presented by the Selenium Stakeholder group
during the Triennial Review hearings, the state granted
a three-year Temporary Modification for a portion
of this watershed to allow for additional monitoring
to better understand the sources of selenium and
determine site-specific selenium criteria. This study,
now in its third year of implementation, has facilitated
the collection of a large amount of quality data which

significant cost savings to the group.
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CONNECTICUT: MULTIPLE POTWS
IN LONG ISLAND SOUND REDUCING
NITROGEN UNDER ONE PERMIT

In the summer, excessive nitrogen loading causes low
dissolved oxygen (DO) in bottom waters of western
Long Island Sound. The States
of Connecticut and New York
have established a 2014 goal to
reduce nitrogen loads and have
formalized a nitrogen reduction
program through a TMDL.
To help achieve this goal,
the Connecticut Department
of Environmental Protection
(CTDEP) developed and issued
an NPDES permit addressing nitrogen discharges to
79 publicly-owned treatment works (POTWs) that
discharge at least 20 pounds of total nitrogen (TN) per

day to Long Island Sound. Existing individual permits
held by the POTWs continue to regulate other pollutants
and protect against localized impacts. Reductions in TN
close to the low DO impact zone in the Long Island
Sound are more “valuable” than TN reductions from
more distant sources in the Sound; this disparity in
credit value promotes trading through the Nitrogen
Credit Exchange program. The ultimate measure of
success in this watershed-based permitting approach is
meeting, or exceeding, the nitrogen reduction schedule
in the TMDL; as of 2002, the nitrogen reductions are
several years ahead of projections.

NORTH CAROLINA: POINT SOURGCES FORM THE NEUSE
RIVER COMPLIANCE ASSOCIATION

Nutrient impacts led to TMDLs and the Neuse River Basin Nutrient Sensitive Waters
Management Strategy. To meet the Strategy’s 30 percent total nitrogen reduction goal, public
and private entities in the basin that hold individual NPDES permits formed the Neuse River
Compliance Association. The North Carolina Department of Environment and Natural
Resources (NCDENR) issued an individual watershed-based permit with multiple permittees,
called a group compliance permit, to the members of the Association.
Dischargers participating in the Association keep their existing individual
permits, but are subject to the TN limits in the group compliance permit.
The TN limit in this permit is the sum of all TN loads for each of the
Association members, established and allocated through the TMDL. If
Association membership changes, the Association’s TN allocation changes
accordingly. The Association serves as the point of contact between the
members and NCDENR and conducts activities for the group such as
reporting. The group compliance permit does not contain any monitoring
requirements; members of the Association adhere to the monitoring

requirements contained in their existing individual permits.
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HOW IS EPA PROMOTING THIS APPROACH?

Watershed-based NPDES permitting is gaining momentum and EPA is committed to accelerating this approach through a variety
of actions focused on education and technical assistance, as stated in the January 2003 Watershed-Based NPDES Permitting Policy
Statement. EPA has conducted activities such as compiling research and background information on watershed-based NPDES
permitting, identifying and analyzing existing examples of this approach, and creating case study fact sheets. In addition, EPA has
committed to developing guidance on implementation and technical issues surrounding watershed-based NPDES permitting.
Where there is an interest in using this approach, EPA can help to initiate efforts by acting as a facilitator or identifying
funding opportunities.

WHAT RESOURCES ARE AVAILABLE?

To date, EPA has generated several resources to educate stakeholders on the watershed-based NPDES permitting approach. EPA’s
web site is the primary resource for obtaining information on this approach, including:

+  Watershed-Based Permitting Under the NPDES Program: A Summary of Related Background Information.
A compilation and summary of past research, policies, memos and case studies.

+ Potential Partners in Promoting Watershed-Based Permitting: An Analysis of Watershed Organizations. An analysis
of 29 watershed organizations to identify the various roles that they can play in this permitting approach based on existing
organizational goals and activities.

+  Watershed-Based NPDES Permitting Policy Statement. Policy signed by Assistant Administrator for Water, G. Tracy
Mehan III on January 7, 2003, that demonstrates the Agency’s significant level of support for this approach.

+  Committing EPA’s Water Program to Advancing the Watershed Approach. Memo from EPA’s Assistant Administrator
for Water, G. Tracy Mehan III on December 3, 2002 that addresses steps the Office of Water will take to demonstrate
renewed commitment to the watershed approach, including accelerating efforts to issue permits on a watershed-basis.

+ Watershed-Based NPDES Permitting Case Studies. Series of fact sheets that present an overview of existing watershed-
based NPDES permitting activities around the country.

Resources that EPA will make available in the near future include an implementation guidance manual, a technical guidance
manual, and training opportunities.

WHERE CAN | FIND

WHAT IS THE PROCESS?
MORE INFORMATION?

The process used to generate NPDES permits under a watershed

approach will vary from watershed to watershed. There are basic For more information on watershed-based
steps that stakeholders involved in the process can use as a starting NPDES permitting, visit EPA’s web site at
point. Stakeholders should tailor this process to fit the needs of the www.epa.gov/npdes/watersheds.

watershed.

Step One:  Select a watershed and determine boundaries.
Step Two:  Identify stakeholders and facilitate their participation.

Step Three: Assess water quality conditions of the watershed.
Collect and analyze data for permit development.

Step Four:  Develop watershed-based permit conditions and
documentation.

Step Five:  Issue watershed-based permit(s).

Step Six: Measure and report progress.

WHERE DO STAKEHOLDERS FIT IN?

A wide variety of stakeholders can affect, and are affected by, watershed
management decisions. As in any watershed effort, it is imperative
to identify and involve stakeholders in watershed-based NPDES
permitting early on in the process. Every step in the watershed-based
NPDES permitting process contains an opportunity for stakeholders
to participate! Stakeholders such as the NPDES permitting authority
and point sources may initiate and facilitate the overall process. Other
stakeholders, such as local watershed organizations and residents, may
contribute data and information or provide input on the technical
process. Every watershed-based permitting approach is different;

Recycled/Recyclable

therefore, the type of stakeholder involvement will vary. Printed with vegetable-based ink on paper that contains a minimum
of 50% post-consumer fiber content processed chlorine-free.
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‘Watershard-Basad Paninitting Case Study

Sand Creek W atershed,

Colorado

Watershed-Based Selenium Standard

Permitting Authority:
Colorado Department of Public Health and Environment

Permittee Points of Contact:
Anthony R. Congram
Suncor Energy (U.S.A.), Inc.
(303) 286-5890
acongram@suncor.com

Jill E. Piatt Kemper
City of Aurora, Colorado
JPIATT@ci.aurora.co.us

Overview

Suncor Energy (U.S.A.), Inc., formerly Conoco Denver
Refinery, convened the Selenium Stakeholder Group

to discuss the scientific merit and feasibility of imple-
menting Colorado’s proposed more stringent selenium
standard for point sources discharging to the South
Platte River and its tributaries, specifically Sand Creek.
Members of the group predicted that applying the lower
standard would result in Sand Creek being inappropriate-
ly placed on Colorado’s Clean Water Act (CWA) section
303(d) list of impaired waters because ambient back-
ground selenium concentrations would exceed the more
stringent standard.

The dischargers worked with state and federal agen-
cies to develop a proposal in which the dischargers
would collect the biological, chemical, and physical data
necessary to justify a less stringent selenium standard
for western plains stream ecosystems. The goal of the
program is to develop a science-based water quality
standard for selenium that is protective of, and appropri-
ate for, western plains stream ecosystems. Pending the
results of the study, the Colorado Department of Public
Health and Environment (CDPHE) granted a temporary
modification of the selenium standard for Sand Creek
and Segment 15 of the South Platte River. The approach
allows for adaptive implementation in which stakehold-
ers work cooperatively and proactively to solve problems
outside the regulatory arena.

This case study focuses on NPDES dischargers in the

Sand Creek watershed working together using a water-
shed approach to develop a site-specific water quality
criterion.

Pollutants of Concern in the Watershed:

Selenium

Watershed Approach:
Stakeholder collaboration to develop a watershed-based selenium standard

Permit Type:

Individual

permits to publicly-owned treatment works and industrial facilities

Permits Issued: Various dates

Watershed: Sand Creek, South Platte

River, Colorado

Key Water Quality Concerns: Selenrum
concentrations

Stakeholder Involvement Techniques:

th/'zl’pa(/"t:,, 2 refrneries, ¢ wastewater district
vo[mh‘farlf collaboration on research.

Shared stakeholder 904(—4(/0/'4/ lower selentum
standard.

Economic and environmental concerns that

movitate stakholders to work fojef/\er.

Case Study Issues of Interest

Type of Point Sources

POTW Discharges

ANAN

Industrial Process/Nonprocess Wastewater Discharges

Concentrated Animal Feeding Operations

Municipal Separate Storm Sewer System Discharges

Construction Site Stormwater Discharges

Industrial Facility Stormwater Discharges

Combined Sewer Overflows

Highlighted Approach(es)

Statewide Watershed Approach

Implementation of Water Quality Standards

Implementation of Total Maximum Daily Loads or Other
Watershed Pollutant Reduction Goals

AN

Permit Coordination/Synchronization

Integrated Municipal Requirements

Point Source — Point Source Water Quality Trading

Point Source — Nonpoint Source Water Quality Trading

Discharger Association

Coordinated Watershed Monitoring
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Watershed Approach Background

In 2000 through its triennial review process, the CDPHE's
Water Quality Control Commission (Commission) proposed
lowering the selenium standard for protection of aquatic life
(chronic effects) from 12 ug/L (micrograms per liter) total
selenium to 4.6 ug/L dissolved selenium on the basis of the
U.S. Environmental Protection Agency’s (EPA) then-current
dissolved selenium criterion. Dischargers in the Sand Creek
watershed believed that the standard change was unwar-
ranted on the basis of preliminary site-specific biological
data and literature review. It appeared that the standard was
based on lake ecosystems on the east and west coasts and
was not appropriate for a western plains stream ecosystem.
A change in the selenium standard could make compliance
with National Pollutant Discharge Elimination System (NP-
DES) water quality-based effluent limits (WQBELs) extremely
challenging considering current technological limitations for
selenium removal from process wastewater discharges.

Colorado’s Three-step Triennial Review Process
for Water Quality Standards

1. October Year 1: Issues Scoping Hearing. Provides
an opportunity for early identification of potential issues
to be addressed in the next major rulemaking hearing
and for identification of any issues that might need to be
addressed in rulemaking before that time.

2. November Year 2: Issues Formulation Hearing.
Results in identifying specific issues to be addressed in
the next major rulemaking hearing.

3. June Year 3: Rulemaking Hearing. Revisions to the
water quality classifications and standards are formally
adopted.

The Selenium Stakeholder Group, consisting of two refiner-
ies, a municipality, and a wastewater district, formed around
the dischargers’ shared concerns over the economic impacts
of compliance with the more stringent standards, which they
believe are not appropriate for Sand Creek and the South
Platte River. The Selenium Stakeholder Group worked with
EPA, CDPHE, the U.S. Fish and Wildlife Service (USFWS),
and the Colorado Division of Wildlife (CDOW) to design a
monitoring program to collect data that would allow the
stakeholders and agencies to evaluate the suitability of
Colorado’s selenium standards and, if necessary, develop

a more appropriate standard. The study that the Selenium
Stakeholder Group began was one of the first studies in
Colorado to involve collecting and analyzing water column,
sediment, and biological data to determine the ecological
impacts of selenium. The work of the Selenium Stakeholder
Group is still underway.

Watershed Approach Strategy

The goal of the Selenium Stakeholder Group is to facilitate a
collaborative approach to developing and adopting a water
quality standard that is protective of western plains stream
ecosystems through data collection and analysis. To meet
this goal, the group has focused on building relationships
among stakeholders and designing and implementing a
scientifically sound selenium study.

Stakeholder Collaboration

The members of the Selenium Stakeholder Group represent
dischargers in the watershed that would be impacted by a
lower selenium standard. The group comprises two industrial
dischargers, an upstream publicly owned treatment works
(POTW) on Sand Creek operated by the city of Aurora, and

a downstream wastewater reclamation district on the South
Platte River, which is the wastewater treatment authority for
most of metro Denver. The municipal stormwater discharg-
ers in the watershed were invited to participate but generally
were not interested, largely because they did not feel that
they would be affected by a revision to the selenium standard.
Two local organizations concerned with water quality issues,
the South Platte Coalition for Urban River Evaluation and the
Sand Creek Regional Greenway Partnership, were engaged in
the process but are not members of the stakeholder group.

Each member of the Selenium Stakeholder Group has dif-
ferent motivating factors for participating. For the upstream
municipality on Sand Creek, concerns over elevated upstream
selenium concentrations and potential impacts on NPDES
permit limits motivated its participation in the group. The
industrial dischargers, although competitors, were motivated
to cooperate under the watershed approach through a shared
concern about future WQBELs based on a total maximum
daily load (TMDL) for a stream in which background sele-
nium concentrations exceed the proposed lower selenium
standard. Permit renewals for these facilities were imminent
at the time of the 2000 temporary modification. The down-
stream wastewater reclamation district on the South Platte
River initially joined the group because it tends to be an ac-
tive participant in local water quality issues. The reclamation
district is motivated to continue participation because it can-
not control selenium concentrations entering the POTW and
because of the economic and technical limitations of treating
huge municipal flows to meet the wasteload allocations in
the 1998 selenium TMDL for Segment 15 of the South Platte
River, which are based on the more stringent standard.

The Selenium Stakeholder Group worked closely with
CDPHE and the other agencies in a collaborative process to
develop the proposal for a temporary modification of the se-
lenium standard and to design the selenium study. Because
of this collaboration, the proposal for the temporary modifi-
cation was uncontested.
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Study Design and Results

The Selenium Stakeholder Group presented preliminary data
demonstrating that suspected nonpoint sources of selenium
in the upper Sand Creek watershed would cause a violation
of the lower selenium standard and require Colorado to place
Sand Creek on its section 303(d) list. On the basis of these
data and the proposal developed jointly by the Selenium
Stakeholder Group and participating agencies, in November
2000 the Commission granted a temporary modification

of the selenium standard for Sand Creek and Segment 15

of the South Platte River, which was already subject to a
TMDL for selenium. During the temporary modification, the
12 ug/L chronic total selenium standard would be retained,
and no acute standard would be adopted for Sand Creek.
For Segment 15 of the South Platte River, the Commission
adopted temporary modifications for chronic selenium of 5.2
ug/L and acute selenium of 18.4 ug/L. The temporary modi-
fications would expire in June 2004, pending the results of a
study to be conducted by the Selenium Stakeholder Group.

The dischargers agreed to develop and implement a study
during the temporary modification period to collect more
information to better understand the sources of selenium

in the Sand Creek watershed and to determine appropriate
site-specific selenium standards. The specific terms of the
study plan were negotiated among the Selenium Stakeholder
Group, EPA, CDPHE's Water Quality Control Division (Divi-
sion), CDOW, and the USFWS and were included in the
agreement. The dischargers hired third-party consultants to
design the study with input from the dischargers and agen-
cies. The third-party consultants also performed all data
analyses under the study.

The stakeholder group implemented the first phase of the
study in March 2001. During this phase, the group col-
lected monthly water column and outfall data and quarterly
sediment sampling data. They also conducted semiannual
fish population and watershed habitat assessments. The
study results indicated that the current selenium standard
was not resulting in any significant negative impacts on fish
populations.

The stakeholder group completed the first phase of the study
as required and presented its findings at COPHE's 2004
triennial review hearings. On the basis of the more complete
data set provided by the Selenium Stakeholder Group and
because of uncertainty regarding the sources of selenium in
the watershed, the Commission agreed to retain the tempo-
rary modification for Sand Creek until 2010; however, Colo-
rado placed Sand Creek on its 303(d) list in 2002 because
of exceedance of the underlying 4.6 ug/L selenium standard.
The Commission removed the temporary modification for
Segment 15 of the South Platte River in 2004 because am-
bient conditions in the river met the underlying water quality
standards.

During the extension of the temporary modification, the
stakeholders, principally Suncor Energy and the city of Au-
rora, contracting with the U.S. Geological Survey for addi-
tional services, are continuing with the second phase of the
study. In this phase, stakeholders are focusing on identifying
the sources of selenium in the watershed, primarily using
ground water analyses.

Highlights of the Selenium
Stakeholder Group’s Approach

Outreach

The process promoted a broad watershed approach to
issues of mutual concern and provided an effective catalyst
to bring dischargers and regulators around the same table.

Coordination

Coordination among dischargers and between dischargers
and regulatory agencies is a key element of this watershed
approach. The relationship established among neighbor-
ing dischargers and between dischargers and regulators
through this approach expanded to other issues. In one
case, a wasteload reallocation (water quality-based trade)
between two refineries was uncontested during the permit
renewal process. In another example, a municipality im-
proved its communication, which enabled an exchange of
technical expertise with state and federal agencies.

This approach provided a medium for adaptive implementa-
tion. Working cooperatively and proactively allowed a group
of stakeholders to solve problems outside the regulatory
realm, furthering efforts toward sustainability.

Data Collection

The study plan facilitated collection of a large amount of
quality data that can be used to develop an appropriate
selenium standard and for implementing better science-
driven TMDLs if they are needed in the future. The study
plan also facilitated sharing important ecological data about
a western plains ecosystem with state and federal agencies.
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Factors Considered During Development

In the early stages of the watershed approach, the Selenium
Stakeholder Group was challenged with determining how to
divide among its members the administrative costs to oper-
ate the group and the costs of the study itself. The total cost
of the project to date has exceeded $0.5 million, incorporat-
ing costs for consultants, sampling, and legal assistance.
The stakeholder group determined individual contribution
levels on the basis of discharge rates. Because the refiner-
ies had more flexibility in allocating budgets to the project
than did the POTWs, stakeholders agreed that the industrial
dischargers would contribute a larger share of the dollars,
whereas the POTWs would make primarily in-kind contribu-
tions. A primary consultant to the effort coordinated all bill-
ing, dividing the charges and invoices among the individual
stakeholders according to the agreement.

The dischargers were motivated to fund the program for eco-
nomic and environmental reasons. The industrial dischargers
found that it would be more economical to fund the project
than it would be to implement controls to meet a lower
selenium standard, which likely would be exceeded anyway
because of natural background selenium concentrations in
Sand Creek. In addition, all the dischargers supported the
decision, from an environmental standpoint, to conduct the
study with the aim of developing a water quality standard
appropriate to the ecosystem. Suncor Energy also saw the
study as a good opportunity to build relationships with
neighboring dischargers.

Watershed Approach Effectiveness

To date, indicators of success for this watershed approach
include collecting new selenium data that were unavailable to
regulators before implementing the study and achieving tem-
porary modifications to the selenium standard in Sand Creek
and Segment 15 of the South Platte River. Ultimately, stake-
holders and others will consider the program a success when
the stakeholders agree on and the Commission endorses a
water quality standard that is protective of western plains
streams. Another measure of future success will be whether
the results of the watershed approach align with or influence
EPA's process for developing a national selenium criterion.

The members of the Selenium Stakeholder Group identified
the following benefits as a result of their participation in the
watershed approach:

é State regulatory agencies now recognize the discharg-
ers as proactive supporters of environmental progress
because they were willing to generate and provide
new data for use in objectively determining an ap-
propriate selenium standard. The working relationship
between the dischargers and the agencies has fostered
trust among the groups and has provided all stake-
holders with better insight on the opportunities and

challenges presented by various regulatory options for
controlling selenium.

é All the dischargers benefited from the cost-sharing
approach. By providing in-kind contributions to match
the financial contributions from the refineries, the
POTWs were able to participate in a data collection
effort that otherwise would not have been supported
by their annual budgets. The cost-sharing approach al-
lowed each discharger to be proactive in implementing
a solution that none could have achieved on its own.

& The upstream municipality, the city of Aurora, ben-
efited from its positive interaction with the regulatory
agencies. Because of this watershed approach, the
city has established a good working relationship with
EPA and CDPHE, which has allowed it better access
to technical expertise. The relationship has allowed
the agencies and dischargers to proceed in a stream-
lined and collaborative effort in which they exchange
ideas throughout the process and agree on the best
ways to move forward. These relationships have ex-
tended to other areas in which the city interacts with
the state and federal agencies.

A report developed by one of the refineries and the partici-
pating consultants during the first phase of the selenium
study identifies a number of additional environmental, eco-
nomic, and social benefits of the watershed approach. They
include the following:

& Beneficial Monitoring Data—The collaborative, water-
shed-based data collection effort resulted in collecting
valuable and previously unavailable data to inform the
selenium standard development process. Regulators
can also use these data to inform watershed modeling
and TMDL implementation. This could help the state
prioritize TMDLs to achieve the greatest environmental
benefit.

é Avoiding Unnecessary TMDLs—By proactively ad-
dressing the selenium standard before TMDL devel-
opment, the Selenium Stakeholder Group expects to
achieve economic benefits for the dischargers and
regulators through collecting data that will allow
Colorado to remove stream segments, including Sand
Creek, from its 303(d) list, thereby avoiding develop-
ment of unnecessary TMDLs.

6 Early Awareness of Economic Sustainability Chal-
lenges—The selenium stakeholders’ early participa-
tion in the watershed approach made it clear to
dischargers that selenium discharge reductions would
be required. This allowed the dischargers to identify
economically sustainable selenium reductions through
project scoping and pilot study work well in advance
of NPDES-imposed compliance schedules.
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é Relationship Building for the Future—In addition to
improved relationships with regulators and agency
personnel, the dischargers have benefited from rela-
tionship building within the Selenium Stakeholders
Group. Early collaboration with neighboring discharg-
ers has laid the groundwork that would be necessary
to establish wasteload allocations under any future
TMDLs. Improved relationships facilitated a water
quality trade during a Colorado Discharge Permit
System permit renewal for the two refineries. Although
competitors, the refineries were able to build on the
relationship they developed through the stakeholder
process, working with the wastewater reclamation
district to achieve uncontested wasteload reallocations
for iron, manganese, and zinc among the dischargers.

Lessons Learned & Next Steps

The Selenium Stakeholder Group has faced several chal-
lenges that were not foreseen in the early stages of the
watershed approach. First, communication with the agen-
cies was complicated by frequent agency staff turnover. The
dischargers found that new agency personnel had different
priorities and goals for the watershed approach; this created
challenges to the group in maintaining momentum. Second,

over the course of the study, it was sometimes difficult for
some of the stakeholders to meet their in-kind obligations.
Dischargers establishing similar agreements should carefully
consider their respective abilities to perform in-kind func-
tions relative to the feasibility of making financial contribu-
tions toward hiring outside consultants to conduct activities
on their behalf. Finally, in collaborating with the agencies on
the study design, the dischargers were challenged to cooper-
ate with the agencies in meeting agency needs for scientific
integrity, while ensuring that the activities requested by the
agencies would truly add value to study results.

The source identification phase of the selenium study is
still underway; therefore, it is too early to draw conclusions.
Early indications are that much of the selenium load in the
affected streams is naturally occurring. The dischargers hope
that these results will lead to the development of a water
quality standard that considers the natural background
selenium concentrations. If this result is achieved, streams
that Colorado placed on the 303(d) list on the basis of the
current selenium standard can be delisted, avoiding unnec-
essary TMDL development. Stakeholders will present the
results of the source analysis at COPHE's 2009 triennial
review hearings.
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Water Quality Control Division’s Comments on and Discussion of the Proposed
Changes to Regulation 35, Segment 4 of the San Miguel River, for Classification and
Numeric Standards, as Related to Temperature and Aquatic Life

Tri-State Generation and Transmission Association, Inc. (hereinafter “Tri-State”) has
proposed a revised classification and numeric standard for segments 4 and 5 of the San
Miguel River. In the following testimony, the Water Quality Control Division
(hereinafter “Division”) presents its position on Tri-State’s proposal and presents and
develops an alternative proposal for a standard. The Division originally proposed in the
Notice to extend the current temporary modification. Background information on the
current standard and existing water quality is also provided.

Much of the information and data in this exhibit are presented by Tri-State and their
consultant, Chadwick Ecological Consultants (hereinafter “CEC”) in their Aquatic
Biological Studies Report (CEC, 2006) and in previous reports and information received
from Tri-State (Arcadis Report, 2001). The Division appreciates the information
provided by Tri-State and their efforts in studying the San Miguel.

Attachment 1 is a list of documents that were used in this process by the Division. Hard
copies of the documents are available upon request. Attachment 2 are computer files on a
compact disk of data upon which the Division’s analysis and proposals are based. The
compact disk is available from the Commission office, or a copy can be requested from
the Division.

I. CURRENT WATER QUALITY STANDARDS AND CONDITIONS IN THE
SAN MIGUEL RIVER, SEGMENTS 4 AND 5

Recent History of Classifications and standards

Currently, the San Miguel River, segments 4 and 5 are classified for Aquatic Life as Cold
Water Class 1, and Warm Water Class 1, respectively with the associated 20°C and 30°C
temperature standards. Cold Water Class 1 classification is defined as “...waters that (1)
currently are capable of sustaining a wide variety of cold-water biota, including sensitive
species, or (2) could sustain such biota but for correctible water quality conditions.
Waters shall be considered capable of sustaining such biota where physical habitat, water
flows or levels, and water quality conditions result in no substantial impairment of the
abundance and diversity of species” [Reg.31.13 (1)(c)(i)]. “Cold-water biota” is defined
as “aquatic life, including trout, normally found in waters where summer temperature
does not often exceed 20°C” [Reg.31.5 (8)]. Table 1 of the basic standards includes a
temperature standard of “Max 20°C” for Class 1 — Cold Water Aquatic Life.

Warm Water Class 1 classification is defined as ““...waters that (1) currently are capable
of sustaining a wide variety of warm-water biota, including sensitive species, or (2) could
sustain such biota but for correctable water quality conditions. Waters shall be
considered capable of sustaining such biota where physical habitat, water flows or levels,
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and water quality conditions result in no substantial impairment of the abundance and
diversity of species” [Reg.31.13 (1)(c)(i1)]. “Warm-water biota” is defined as “aquatic
life, normally found in waters where the summer temperature frequently exceeds 20°C.
Table 1 of the basic standards includes a temperature standard of “Max 30°C” for Class 1
— Warm Water Aquatic Life.

The segment boundary between segments 4 and 5 is currently located at the confluence
with Naturita Creek. Segments are generally defined according to the points at which the
use, water quality, or other stream characteristics change significantly enough to require a
different classification and/or water quality standards [Reg.31.6 (4)(c) and 35.11(iii)(3)].
In many cases, such transition points are identified from available data. In other cases,
delineation of segments are based upon best professional judgments on the points where
changes in uses, water quality, or other stream characteristics would likely occur.
According to [Reg.31.6 (2)(b)], the procedures for upgrading/downgrading an assigned
beneficial use classification, states that at a minimum, the state shall maintain those water
use classifications currently designated, unless it can be demonstrated that the existing
classification is not presently being attained and cannot be attained within a twenty (20)
year time period.

A temporary modification to the temperature standard was established in 2001 for
Segment 4 from the Power Plant Bridge, downstream of Brooks Bridge, to Naturita
Creek (Reg. 35, effective February 20, 2002). This temporary modification of 28°C is
for the months of July, August, and September. The temporary modification is set to
expire on December 31, 2006 [Reg.35.21 (h)]. The purpose of the temporary
modification was to allow time for Tri-State to participate in a workgroup that addressed
the statewide implementation of the narrative and numeric temperature standards that
affect discharge limitations through the basic standards triennial review process.

In preparation for the June 2006 rulemaking, several discussions have been held among
the Division, Tri-State, Colorado Division of Wildlife (hereinafter “CDOW™), U.S.
Environmental Protection Agency (hereinafter, “EPA”) and CEC. The proposed
resegmentation of the San Miguel River was discussed among the parties and unresolved
issues needed to be addressed before consideration of resegmentation could proceed. The
Division indicated that more data on the aquatic biological community was needed, as
limited fish and no invertebrate data was available to support resegmentation. The above
parties met to develop a study plan for the acquisition of more data. CEC conducted
biological and temperature sampling to address the issues brought up in discussions.

Il. DISCUSSION OF TRI-STATE’S PROPOSED
RESEGMENTATION/RECLASSIFICATION

Proposal by Tri-State

In the notice for this rulemaking, Tri-State has proposed two alternatives dealing with
segmentation, classification and standards changes associated with Segments 4 and 5 of
the San Miguel River. Tri-State’s preferred alternative is alternative 1.
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Alternative 1 involves changing the segmentation boundary for Segments 4 and 5 as
follows:

Segment 4: Mainstem of the San Miguel River from a point immediately above the
confluence of the South Fork of the San Miguel to a point immediately below the
confluence of Big Bucktail Creek.

Segment 5: Mainstream of San Miguel River from a point immediately below the
confluence of Big Bucktail Creek to its confluence with the Dolores River.

Alternative 1 would delete the current temporary modification.

Alternative 2 involves a seasonal classification and standards change to Segment 4. The
following qualifier would be added to the Aquatic Life Cold 1 classification: Aquatic
Life Warm 1, June through October from Big Bucktail Creek to Naturita Creek. Instream
temperature standards shall be implemented as Maximum Weekly Average Temperatures
at the end of the chronic regulatory mixing zone.

Alternative 2 would delete the current temporary modification.
Issues and Concerns

The Division has two significant concerns related to the protection of the aquatic life use
classification of the San Miguel River: the analysis of biological data relating to a
change to Warm Water Aquatic Life Class1 for the lower portion of Segment 4, and the
analysis of temperature data by Tri-State. Our concerns are based on our review of the
conclusions found in the Aquatic Biological Studies Report, previous data submitted to
the Division by Tri-State in the course of discussions, and on scientific literature on the
thermal tolerances of macroinvertebrates and instream water temperature models.

1.Issues with analysis of biological data. The Division believes that the analysis of
biological data does not conclusively point to a clear-cut segment boundary, or that the
biological data conclusively shows a warm-water biological community in the region that
the Tri-State proposal would reclassify.

Analysis of the biological data does not show a compelling argument for reclassifying the
aquatic life beneficial use to a Warm Water Class 1. The Division’s analysis focused on
the analysis of biological data as a means of demonstrating the spatial distribution of
species that maybe regarded as typical of warm-water or coldwater communities. One
difficulty in reviewing the data is that the stream reach in question may constitute a zone
of transition where distinct boundaries are not readily observable. In applying a “weight
of evidence” approach to this problem, however, the aim is to determine whether or not a
compelling case can be made for change. Finding that a change is plausible is not
sufficient to discard the existing classification, which remains a reasonable approach.
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Aquatic communities are usually partitioned into three categories — fish, benthos, and
periphyton — each of which is sampled differently. In the San Miguel River, previous
collections of fish and benthos provide the basis for the present analysis. The recent
study commissioned by Tri-State included samples of fish and benthos at each of four
locations in the vicinity of the power plant. CDOW sampled fish populations in the same
general region in 1977 and 1999. In addition, CDOW has been stocking coldwater
species in the San Miguel for over 50 years.

Analysis of Benthos

Benthic organisms are useful integrators of habitat conditions at a particular spot in a
stream because their movements (with the exception of drift) are much more restricted
than those of fish and their life spans are much longer than periphyton organisms. Thus,
they are more likely to indicate the suitability of a particular spot for warmwater or
coldwater organisms.

The data provided by Tri-State can be used to categorize the benthic community at each
of four locations relevant to the re-segmentation proposal. Under the present
classification scheme, three locations are within the coldwater segment 4 and one is
within the warmwater segment 5. In order to justify relocating the segment boundary
upstream, one or two of the upstream sites should have biological communities consistent
with a warmwater designation.

One strategy for evaluating the thermal preference of the community is to assess the
thermal preferences of the individual species. Fortunately, the Idaho Department of
Environmental Quality has compiled thermal tolerances, based on literature review and
field investigations, covering most of the species found in the San Miguel River. A
species may be categorized as having a narrow tolerance range for temperature
(stenothermal warm or cold) or a broad range under summer conditions (eurythermal
cool, warm or hot).

Species collected in the four samples taken by Tri-State were placed in one of the five
categories insofar as it was possible. The majority of species at all sites are considered
“eurythermal warm summer” in their temperature preference. For the few species
tolerant of colder temperatures (stenothermal cold and eurythermal cool summer), their
spatial distribution did not show a clear pattern. These data alone seem not to support or
refute the existing segmentation.

A broader perspective on the benthic organisms can be obtained by placing the Tri-
State’s sites within the context of comparable samples taken upstream and downstream
on the San Miguel River. The Division has taken five samples (3 obtained in 1994, and 2
obtained in 2004) downstream near the confluence with the Dolores River, a location that
should be typical of the warm-water conditions in Segment 5. In addition, eight samples
(6 obtained in 1994, and 2 obtained in 2004) have been taken at upstream sites from
Norwood Hill to above Telluride. The sites can serve as end members representing
warmwater and coldwater conditions in the San Miguel basin. To allow data
comparability between Tri-State data and Division data, counts were re-sampled
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statistically to yield results from a Division protocol specifying a 300-organism sub-
sample. (The Division protocol utilizes the kick sample technique, while the CEC study
utilized a surber sampler technique.)

A comparison of sites on the basis of the thermal tolerances of the resident organisms
reveals an interesting and useful pattern. The percentage of taxa with a tolerance for
colder conditions (stenothermal cold or eurythermal cool) decreases from high to low
elevation. The Tri-State sites conform to the pattern, but are so similar to one another
that it is not possible to select a boundary that would divide warmwater and coldwater
sites.

Discriminant analysis was used to classify the end members (samples from warm-water
and cold-water locations) based on a selection of standard metrics (e.g., total taxa, EPT
(ephemeroptera, plecoptera, tricoptera) taxa, etc.) that aggregate species composition and
abundance according to taxonomic or ecological criteria. The list of criteria was screened
to reduce correlation among the classification variables. The resulting discriminant
function classified all 12 sites correctly. The four sites from the Tri-State study were then
added to the set and the analysis was performed for several scenarios designed to test the
performance of the classification variables. The premise is that the fewest
misclassifications will occur when the initial classification of the four Tri-State sites is
most accurate with respect to the end members. A misclassification occurs when initial
classification is at odds with the statistical analysis.

The current segmentation of the San Miguel River creates the expectation that one site
(SMR-4) should be warm water class 1 (Segment 5) and that the other three sites should
have coldwater biota. For the proposed change in segment boundaries to be justified, a
better classification (as per the discriminant analysis) should result if sites SMR-2 and
SMR-3 are classified as warmwater. Five scenarios are tested to allow consideration of
all logical assignments of Tri-State sites to warmwater or coldwater. The optimal
scenario, with SMR-4 classified as warmwater and the other three as coldwater sites, is
consistent with the existing segmentation. It is the only scenario involving the Tri-State
samples where there are no misclassifications.

In summary, analysis of available benthos data from Tri-State and the Division does not
support a change in segment boundaries. While it would be easy to argue that a transition
zone exists, there is not compelling reason to reject the existing boundary and even less
justification to move it.

Analysis of Fish

The most recent information, provided by Tri-State, characterizes the fish community at
each of four sites on the basis of electro-shock survey. There are clear differences among
the sites in terms of abundance and species composition. Coldwater species are found
only at SMR-1, and two eurythermal species are found at all sites. If a decision were
required on the basis of those data alone, it would be difficult to make the argument that
the reach below Pifion should be classified for coldwater aquatic life.
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As it happens, additional information is available from older DOW sampling in 1999 and
1977. Although sampling sites differ from those in the recent study, the distribution of
sites along the river is adequate for obtaining a general picture of species composition
and its longitudinal changes. The data suggest that coldwater taxa have been found much
further downstream than was the case in the recent study.

The difficulty in reaching simple conclusions is illustrated by additional comparisons
focusing on collections over time at comparable sites. The sites were not replicated
exactly, but are close enough to serve present purposes. All three studies included
collections near Pifion Bridge. It is apparent that species composition and abundance can
be quite variable. The same is true further downstream for collections made above
Uravan. When taken in aggregate, the fish data do not make a convincing case for
altering the existing segmentation of the San Miguel.

2.Issues with analysis of temperature data. Tri-State has provided the Division with a
large data set of temperature measurements from the San Miguel River in the vicinity of
their effluent discharge. (Attachment 2) The records document trends over time (daily
and seasonal, annual for a few sites) at each site, and longitudinal trends on each date.
The data can help assess the impact of the heated water discharge, and the relative
importance of other factors in determining the spatial changes in temperature. Use of the
data for determining the proper classification of the stream segment is more difficult
because existing standards lack clarity from the perspective of implementation.

Data loggers installed at 12 locations have recorded water temperature at 15-minute
intervals for varying periods of record. At most stations, the period of record is relatively
brief, beginning in July or August 2005. Tri-State has attempted to extend the usefulness
of each record by establishing predictive relationships (regression equations) that use a
station with a long record to “simulate” data for stations with only a short record. Tri-
State had verbal approval to apply a modeling approach, of which linear regression is
undoubtedly the simplest forum. The potential pitfalls of this approach are numerous and
deserve comment.

Preliminary screening of the data provided by Tri-State revealed some problems that
could influence calculation of daily means at individual sites, or bias predictions based on
regression lines. One of the more conspicuous problems appears in the record for the
Pifion Bridge site. The amplitude of temperature variation greatly exceeds what would be
expected for the stream, and the maximum and minimum values are inconsistent with
values reported for adjacent sites. It is possible that the probe was out of the water on
those dates. The problem is significant because daily averages from those dates provide
the basis for calculating temperatures at four sites downstream in 2004.

Questions about reliability also arise in the very extensive data set for the Intake Pool.
Reduced amplitude of variation and unusually low temperatures were recorded in 2002
and 2004. In addition, very high temperatures were recorded in July 2001. The data are
of particular concern because they were used to predict temperatures at all other stations
in 2001 and 2002.
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With such a long data record, it is not surprising that there are occasional days with
apparently anomalous values, but it does raise questions about the extent to which the
data can be extrapolated in the manner shown in Tri-State’s report. Concern about the
data record is not the only reason to re-evaluate conclusions drawn in the Tri-State report.
Graphs of simulated temperature in 2001, 2002, and 2003 are based entirely on
measurements made in the Intake Pool.

Close inspection of diel variation in August 2005, when nearly all sites had coincident
measurements, reveals interesting patterns. Average temperatures are below 20°C at all
sites. It is also apparent that temperature changes between adjacent sites are difficult to
explain. Warming might be expected between each site during the day, but the
observations do not support this expectation. For example, three reaches (Brooks to PP
Bridge, Intake Pool to 1000 ft downstream, and Naturita up to Naturita down) show
substantial cooling during the early afternoon. It is hard to imagine a mechanism that
could produce such a response if sites are truly representative of stream conditions. One
possible explanation would be incomplete mixing. All three reaches have in common the
addition of flow between sites (i.e., Bucktail Creek, plant effluent, and Naturita Creek).
If mixing is not complete between those sites, questions should be raised about regression
equations and temperature predictions offered by Tri-State.

Tri-State has relied heavily on simulated temperature values for the assessment of
conditions in the river. A more complete review of measured temperature data is
desirable. The most complete record is from the Intake Pool, for which July and August
data are available for five years. Average values for July show that the 20°C threshold is
exceeded in only one of the five years; the same is true of the August data. It remains
true, however, that the 20°C threshold is exceeded for part of each day. The variation
across years appears to be large relative compared to the spatial variation observed within
one year.

Conclusions for the analysis of temperature data are the following:

e Too much reliance has been placed on “simulated” temperature data. There are
errors in the records for key sites that have been used to simulate temperatures at
other sites. The modeling approach applied by Tri-State is too simplistic to yield
useful results.

e Measured temperature data show that variation across years at one site may be
more important than spatial variation at one time. Broad spatial coverage relevant
to the months of concern is available only in August 2005. The range of daily
average temperatures observed in August 2005 is relatively small — 18.0 above
Bucktail to 19.1 above Naturita — whereas the range of the average August
temperatures in the Intake Pool is 17 to 20 over five successive years.

e Some sites may not represent mixed conditions. Tri-State should demonstrate
that the following sites represent fully mixed conditions: below Bucktail, 1000 ft
downstream, 3000 ft downstream, and below Naturita. The USGS defines mixing
distance by a rule-of-thumb approach; the downstream site should be at least 30x
channel width below the outfall.
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e Temperature data provide weak support for the position that the reach in question
has been misclassified. The average temperatures are typically below the nominal
threshold of 20°C during the months of interest (July and August), and there is
relatively little longitudinal change in temperature.

I11. DIVISION’S ALTERNATIVE PROPOSAL
Introduction

In the lower part of the San Miguel River, there is a transition zone from warm-water to
cold-water conditions. The transition is defined abruptly in a regulatory context as the
boundary between segments 4 and 5. The transition for biological communities will be
much more gradual, constituting a zone of transition rather than a line of demarcation,
and it may be affected locally by variations in stream flow and temperature. While it is
reasonable to expect the biota within each segment to conform approximately to the
appropriate aquatic life classification, it is unrealistic to expect biological data to confirm
or reject the precise boundary between the regulatory segments.

Interpretation of data is made more difficult by frequent and substantial alterations to
water flows during the irrigation season. In the absence of diversions, the cold-water
leaving Norwood Canyon would likely remain cold for quite a distance downstream.
When diversions reduce flows to just a few cfs, there is a realistic expectation that the
water will warm much more quickly than would be true at higher flows. Exposure to
warmer water can affect the composition of the aquatic communities, but the duration of
exposure is highly variable and dependent on flow alterations.

The Division maintains that conditions throughout Segment 4 would be fully supportive
of cold-water biota if stream flows were sustained, but they are not. That the lower part
of Segment 4 is not fully supportive of a cold-water classification is not at all surprising
in view of the “significant alterations to water flows”. It would be a mistake, however, to
reject the cold-water classification, as Tri-State proposes. Instead, the Division proposes
to change the designation to Class 2, in acknowledgment of the significance of flow
alterations. Technical issues are presented below to justify a Class 2 designation.

The Division also recognizes that ambient temperature conditions push the boundary of
what is normally considered cold-water conditions, creating a legitimate basis for a site-
specific standard. Because the temperature regime is influenced by flow alterations, it
remains appropriate to retain the cold-water classification, and to incorporate flow into
the site-specific standard. The technical basis for that argument is presented below.

Proposal

Based on the Division’s review of the San Miguel River Aquatic Community Study
(CEC) and our discussion of the issues, the Division is proposing a site-specific seasonal
temperature standard for the summer months as the desired approach. Along with the
site-specific temperature standard, the Division also proposes a reclassification of the
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lower part of Segment 4 of the San Miguel to Cold Water Class 2 for aquatic life. The
site-specific temperature standards would apply only to the lower portion of the segment.
In the Division’s proposal, Segment 4 would be divided into two parts at the CC ditch,
into 4a and 4b. The new 4b segment would be reclassified as Cold Water Class 2. The
other beneficial uses and numeric standards would remain the same as the original
Segment 4.

Rationale for Development of a Site-Specific Temperature Standard

The Division does not support such the proposal offered by Tri-State because the
biological evidence is not compelling evidence for resegmentation/reclassification. On
the other hand, it is evident from field measurements that the lower portion of segment 4
is not easily classified as either warm- or cold-water. The case for a transition zone has
already been advance on the basis of biological data. In the summer, temperatures may
exceed 20°C for some part (but never all) of each day.

Development of a site-specific temperature standard offers an option that would maintain
a cold-water classification, but acknowledge that temperatures higher than 20°C can be
expected during the summer months, while still supporting classified uses. Formulation
of a site-specific standard is hampered to some extent by uncertainties about the final
form of statewide temperature standards now under development. For present purposes,
however, it is reasonable to assume that the MWAT (maximum weekly average
temperature) concept, or some variation thereof, may become the preferred averaging
statistic. Currently, the 303(d) listing methodology uses the MWAT as the ambient
statistic to define temperature.

Most of Segment 4 is a relatively high gradient stream that descends through a canyon.
When the gradient is high, energy dissipation is the primary mechanism adding heat to
the water, and this mechanism is independent of stream discharge (Meier et al. 2003). In
the last few miles, beyond the confluence with Cottonwood Creek, the gradient lessens
substantially. The change in slope has affects temperature predictions because there is a
shift in the processes important for altering temperature. When the gradient is low, heat
exchange processes (e.g., solar radiation, long-wave radiation, and exchange with the
stream bed) drive the changes in temperature.

A useful basis for understanding the role of heat exchange processes is the “constant
discharge heat transport model” presented by Theurer et al. (1984). It predicts change in
temperature with a function that incorporates discharge explicitly. The details of the
equation are less important than the form of the function and the underlying assumption
that temperature is driven toward an “equilibrium” value. The assumption is particularly
appropriate in this setting where the San Miguel delivers cold-water from the canyon,
where temperatures are controlled largely by dissipation of kinetic energy, to the valley,
where heat exchange processes dominate. The role for discharge is especially relevant
because stream flows may be altered significantly on a time scale that is short relative to
changes in air temperature, which drive the equilibrium temperature for the stream.
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In the summer, stream flows may be strongly affected by water management practices
and diversions to the CC Ditch are large enough to cause significant reductions in stream
flow. At the Brooks Bridge gage, flows less than 10 cfs have been measured in 5 of the
last 11 years. Reduction of flow is sufficiently frequent and pronounced to consider the
merits of reclassifying the lower part of the segment (below the CC Ditch) as Cold 2.
The potential for significant and abrupt change in flow must be considered in the
formulation of a site-specific temperature standard whether or not the segment is
reclassified.

The logical point of departure for a site-specific standard is a characterization of ambient
temperatures in the reach. A very comprehensive data set has been obtained by Tri-State,
whose sampling program has included as many as 11 data loggers distributed from
Norwood to Uravan. Of the sites monitored, the most complete record is available at the
Intake Pool. Loggers deployed in the pool have measured temperatures at 15-minute
intervals for more than five years. Attention is focused on the summer months (chiefly
July and August) because that is the part of the year when ambient temperatures are
highest, making it a logical time for concerns about the potential effect of heated water
discharge. It is also the time when stream flows are likely to be reduced by diversions;
significant reductions also can occur in September.

MWATs were calculated from summer data at the Intake Pool, after some preliminary
screening to remove days where amplitudes or daily extremes were obvious outliers.
Data from July and August of five years (2001-2005) were used to construct box-and-
whisker plots, which provide an efficient display of the distributions of 7-d averages
(Figure 1). Although there are differences across years in the shapes of the distributions,
the maxima in 4 of 5 years are very similar (21-22°C). The Jul-Aug MWAT for all years
was 21.7°C, recorded in 2001. A very similar value was recorded in the summer of 2002.
Characteristics of the days included in the 2001 and 2002 MWATSs are shown in Tables 1
and 2. For the most part, there is much more variation in the daily range of temperature
than there is in the daily minimum. This observation becomes important in development
of the site-specific standard.
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Figure 1. Box-and-whisker plots of 7-d moving average temperature in the intake pool for July and
August of five consecutive years. The tips of the “whiskers” mark the 5% and 95% values; the box
encompasses the central 50% of the values; the median and the maximum are shown with symbols as
indicated.

Table 1. Daily characteristics of temperature for dates included in the MWAT for 2001.
Temperatures are in °C and flows are in cfs.

Date Minimum Range Average Flow
7/25/2001 17.2 8.5 20.9 58
7/26/2001 18.8 7.2 22.0 54
7/27/2001 17.5 8.9 21.7 51
7/28/2001 16.9 11.6 22.2 35
7/29/2001 17.1 11.8 22.4 28
7/30/2001 17.2 9.9 21.5 23
7/31/2001 18.3 7.0 21.5 41
Average 17.6 9.3 21.7 41.4

Table 2. Daily characteristics of temperature for dates included in the MWAT for 2002.
Temperatures are in °C and flows are in cfs.

Date Minimum Range Average Flow
7/7/2002 17.2 8.3 21.6 4.0
7/8/2002 18.2 8.0 22.1 3.5
7/9/2002 19.3 6.7 22.0 3.9
7/10/2002 18.5 7.5 21.6 5.0
7/11/2002 17.9 8.4 21.4 5.1
7/12/2002 17.6 9.7 21.5 4.5
7/13/2002 17.6 10.5 21.6 7.0
Average 18.0 8.4 21.7 4.7
Division Prehearing 12 Division Exhibit 4
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MWATSs are determined without consideration of variations in flow that occur within
each 7-d interval. This shortcoming cannot be ignored in the San Miguel where
diversions can have a radical impact on flow, and where flow may exert a strong
influence on daily patterns of temperature variation. As mentioned previously, the
change in gradient near the lower end of Segment 4 shifts the balance of physical
processes controlling stream temperature. The increased role for heat exchange processes
leads to the expectation that the daily range of temperature variation will show an inverse
relationship to flow, because flow is an indicator of the thermal mass. Increasing the
daily range should alter daily average temperature. (Unless the minimum is decreased by
an amount equal to the increase in the maximum.) If either extreme were insensitive to
flow, as was suggested previously for the daily minimum, any change in the amplitude
would affect the average temperature.

Daily minimum temperatures for all August days in the period of record (2001-2005) at
the Intake Pool were plotted as a function of flow at the Brooks Bridge gage (Figure 2).
Attention was restricted to August because that time of year is least likely to show the
effects of seasonal changes in air temperature. No association is apparent between flow
and daily minimum temperature. Data examined from other sites support this conclusion.
In addition, minimum temperature changes relatively little between nearby sites (Figure
3). Slope and intercept are both small enough to suggest very little change over a
distance of several miles. The correspondence is similarly close between minima
observed at the Brooks Bridge and Intake Pool sites.
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Figure 2. Daily minimum temperatures at the Intake Pool in the month of August, 2001-2005, as a
function of stream flow.
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Figure 3. Correspondence between daily minimum temperatures recorded in the San Miguel River
below Naturita Creek and above Calamity Draw in Aug-Sep 2005.

Given the expectation that daily minima are relatively stable and unaffected by flow, at
least for short periods of time, it becomes important to examine the relationship between
flow and the daily range of temperature variation. If the minimum and the range are
known, the daily average, or adjustments thereto, can be computed using a sine curve to
mimic the daily pattern of temperature.

The relationship between flow and the range of temperature at the Intake Pool is
complex, but some key conclusions emerge (Figure 4). Most importantly, the greatest
daily variation in temperature occurs at lowest flow; variability decreases as flow
increases. At high flow, the small daily range of temperature reflects the resistance of a
large volume to temperature change. The range of temperature variation may be low at
any flow; this is neither surprising nor entirely relevant to present purposes. The chief
concern from the standpoint of the site-specific temperature standard is to properly
address the influence of low flows on the MWAT. At low flow, under proper conditions,
the daily range of temperature can be very large.
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Figure 4. Relationship between the daily range of temperature at the Intake Pool and the daily
average stream flow at Brooks Bridge. Data are taken from August in each of the five years
available. The daily range of temperatures is twice the amplitude.

The mechanism of adjustment proposed to account for the effect of flow on temperature
is to reconstruct the MWAT using a larger amplitude, one that is representative of what
could occur if a string of low flow days occurred during optimal conditions for heat gain
(i.e., clear skies and high air temperatures). Assuming that the daily pattern of variation
is represented adequately by a sine function, and using the average of the observed
minima as a “baseline”, the adjusted MWAT is simply the sum of the minimum and
amplitude (i.e., half of the daily range of values). The adjustment increases the MWAT
to 24.0 from 21.7°C, as derived from measured temperature.

The remaining step is to decide where and when the adjusted MWAT should be applied
within Segment 4. Significant alterations to flow occur at the CC Ditch headgate and
affect the remainder of the Segment. The consequences of the flow reduction are
sufficiently frequent and large to justify re-classifying this portion of the Segment as
Class 2 for aquatic life. The adjusted MWAT should be applied to the reclassified
Segment. Also, it may be appropriate to apply the adjusted MWAT only when flow (as
measured at Brooks Bridge) falls below a threshold; a case the data suggest a threshold in
the vicinity of 60-100 cfs (cf. Figure 4). The site-specific standard would be applied only
in those months with high ambient temperatures — Jul-Sep. The adjusted MWAT would
be the standard when flows were below the stated threshold; otherwise, the unadjusted
MWAT value would be applied.

Rationale for Reclassification of the Lower Part of Segment 4

Support for Re-Classifying the Lower Part of Segment 4 of the San Miguel as Cold-
Water Class 2 for Aquatic Life
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Class 1 waters are supposed to be “capable of sustaining a wide variety of ... biota,
including sensitive species.” Some streams are not deserving of that classification for
reasons that may include impairment of physical habitat, uncorrectable water quality
degradation, or significant alterations to water flows or levels. Segment 4 of the San
Miguel is presently classified as Cold-water Class 1, but recent investigations cast doubt
on the validity of that classification for the lower part of the segment. Diversions at the
CC Ditch below Norwood reduce flows to an extent that warrants consideration for re-
classification to Class 2.

The CC Ditch typically carries about 120 cfs, but has the right to take as much as 145 cfs.
Operation has been relatively consistent since the 1960s. (A brief synopsis of the
operating history was provided in a March 14 e-mail from Chantelle Johnson of Tri-
State.) When flow in the river is low, the diversion can remove almost all flow.
Evidence for the importance of the diversion can be seen in the historical record of flows
at the USGS gage downstream at Brooks Bridge (Figure 5). Reduction of flow constricts
the habitat available to the aquatic organisms. It also slows the velocity of the stream,
and this slower velocity has water quality implications including such constituents as
temperature, pH, dissolved oxygen, and sediment.
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Figure 5. Daily average flows (cfs) at the Brooks Bridge gage for the period of record (1995-2005).
Note that flows are plotted on a log scale to accentuate the occurrence of lowest flows.

The case for Class 2 can be made compelling on the basis of flows. Two lines of
evidence are presented: effect on habitat dimensions and effect on water velocity. Flow
reductions diminish the habitat available for aquatic organisms. In most streams,
minimum habitat dimensions are encountered during baseflow conditions, which usually
occur in late summer, or in winter at higher elevations. The historical record at the
Brooks Bridge site is not long enough to show unaltered baseflow conditions, but a value
of 80-100 cfs is reasonable based on comparison with the gage upstream at Placerville
(Figure 6). Summer flows often are much less than the expected baseflow at Brooks
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Bridge. The change is particularly important in a channel like that of the San Miguel
where dimensions are shaped at high flows (bankfull or more) and no re-shaping occurs
as flow declines. The channel is shaped to accommodate flows much higher than the 3
cfs minimum it now experiences, with the result that a very small amount of water is
spread thinly over a relatively large channel.
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Figure 6. Daily average flows (cfs) at the Placerville gage for the period 1995-2005. Note that flows
are plotted on a log scale to accentuate the occurrence of lowest flows.

In comparison to baseflow conditions, the altered flows are shallower and cover less area
of substrate. Channel geometry equations can be used to show how much the width and
depth of flow are reduced when flows are only 3 cfs instead of 80-100 cfs. The
connections between flow and channel width (Figure 7), and between flow and average
depth (Figure 8), are captured in channel geometry equations, which are applied here to
compare width and depth under specific flow conditions (Table 3). A caveat should be
inserted here: the table includes extrapolations beyond the range of measured values.
Nevertheless, it is clear that when flows are very low, habitat area is only half of that
expected at unaltered baseflow and there is not enough to cover the cobbles (diameter:
2.5-10”) that are the dominant substrate type in this reach. These are significant
alterations in comparison to expected baseflow conditions, but not yet the full measure of
change. The Tri-State intake removes another 3 cfs, which may be virtually all remaining
flow under the lowest flow conditions recorded at the Brooks Bridge gage.

Table 3. Calculated width, depth and velocity in the San Miguel at the Brooks Bridge as
a function of stream flow. Calculations are based on channel geometry equations as
explained in the text.

Flow, cfs | Top Width, ft | Average Depth, in | Average Velocity, ft/s
100 62.4 14.7 1.31
50 55.5 11.9 0.91
20 47.6 9.0 0.56
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Figure 7. Relationship between channel width and flow in the San Miguel River at the Brooks
Bridge gage. The data were obtained from by the USGS as part of routine gage calibrations. Data
are fit to a power function, consistent with channel geometry equations.
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Figure 8. Relationship between mean depth and flow in the San Miguel River at the Brooks Bridge
gage. The data were obtained from by the USGS as part of routine gage calibrations. The data are
fit to a power function, consistent with channel geometry equations.

While the alterations to available habitat are important, it is not the full extent of
alteration to stream conditions. Stream velocity is decreased by a factor of 6 from that
expected under unaltered baseflow conditions (Figure 5 and Table 1). There are several
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consequences of the much-reduced velocity: the capacity to carry sediment is decreased,
the capacity to deposit sediment is increased, the opportunity to warm the water is
increased (smaller thermal mass moving slowly), and there is greater opportunity for
biological processes (photosynthesis) to regulate dissolved oxygen and pH.
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Figure 9. Relationship between mean velocity and flow in the San Miguel River at the Brooks Bridge
gage. The data were obtained from by the USGS as part of routine gage calibrations. The data are
fit to a power function, consistent with channel geometry equations.

The loss of flow that is the direct result of diversions at the CC ditch, as well as at several
locations downstream, including the Tri-State intake, causes significant impairment to
habitat for aquatic organisms in the San Miguel River. The expected effects are
sufficiently important to call into question the suitability of the present Class 1
designation. On the basis of the evidence presented above, the Division believes a Class
2 designation would be more appropriate.
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Division’s Alternative
Statement of Basis Specific Statutory Authority and Purpose

The provisions of 25-8-202(1)(a) and (b); 25-8-204; and 25-8-402 C.R.S. provide the
specific statutory authority for the amendments to this regulation adopted by the
Commission. The Commission also adopted in compliance with 24-4-103(4) C.R.S., the
following statement of basis and purpose.

Basis and Purpose

The Colorado Water Quality Control Commission established Aquatic Life
classifications and temperature standards for the San Miguel River of the Gunnison and
Lower Dolores River Basins. In the 2001 Classification and Standards Rulemaking
Hearing for the Gunnison and Lower Dolores River Basins, the Commission decided to
grant the temporary modification to the temperature standard for Segment 4 of the San
Miguel River from the Power Plant Bridge, downstream of Brooks Bridge, to Naturita
Creek. The temporary modification of 28°C was granted for the months of July, August
and September, and is set to expire on December 31%, 2006. In the Statement of Basis,
Specific Statutory Authority and Purpose, the Commission adopted this temporary
modification “to allow time for Tri-State to participate in a workgroup addressed the
statewide implementation of the narrative and numeric temperature standards that affect
discharge limitations through the basic standards triennial review process.”

Since the 2001 rulemaking, Tri-State and CEC performed additional studies on the San
Miguel River, segments 4 and 5 to include biological information and temperature
information. Based on the results of these studies and consideration of appropriate
scientific literature, the Division recommended that a seasonal temperature standard of
24°C be applied for the months of July-September. The Division also recommended that
Segment 4 be divided into two segments at the CC ditch, 4a and 4b, and that segment 4b
be reclassified as Cold Water Class 2 for Aquatic Life.
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October 30, 2006

Ref: 8EPR-EP

Mr. Brian Nazarenus, Chair

Water Quality Control Commission
4300 Cherry Creek Drive South
Denver, CO 80222-1530

Subject: Revisions to Regulations 34, 35 and 38
Dear Mr. Nazarenus:

The U.S. Environmental Protection Agency (EPA) has completed its review of the water
quality standards revisions adopted by Colorado’s Water Quality Control Commission
(Commission) for segments in the San Juan River and Dolores River Basins (Regulation 34), the
Gunnison and Lower Dolores River Basins (Regulation 35), and the South Platte River Basin,
Laramie River Basin, Republican River Basin, Smoky Hill River Basin (Regulation 38). The
revisions addressed today were adopted on August 14, 2006 and submitted to EPA Region 8 for
approval with a letter dated August 21, 2006. The revisions to Regulation 34 and 35 were
adopted with an effective date of January 1, 2007. The revisions to Regulation 38 were adopted
with an effective date of September 30, 2006. The submission letter included an Attorney
General’s opinion certifying that the standards were duly adopted pursuant to State law. Receipt
of the revised standards on August 23, 2006 initiated EPA’s review pursuant to § 303(c) of the
Act. EPA has completed its review of the revisions, and this letter is to notify you of our action.

The Region commends the Commission and the Water Quality Control Division
(Division) for the significant improvements to the water quality standards for the three basins.
Especially commendable were the revisions to antidegradation designations. In addition to
adding an Outstanding Waters designation to several water bodies, including waters within Mesa
Verde National Park, revisions were adopted to move 22 segments into a fully “reviewable”
status. We are also appreciative of the State’s efforts to resolve the EPA disapproval issue,
which concerned the selenium and zinc standards applicable to Lower Dolores segment 3.
Generally, the adopted revisions were well supported by the evidence submitted by the Division
and the parties, and we congratulate both the Commission and the Division for these significant
improvements to the State’s water quality standards.

AGENCY REVIEW
Clean Water Act (CWA) § 303(c)(2) requires States and authorized Indian Tribes to

submit new or revised water quality standards to EPA for review. EPA is to review and approve
or disapprove the submitted standards. Pursuant to CWA § 303(c)(3), if EPA determines that
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any standard is not consistent with the applicable requirements of the Act, the Agency shall, not
later than the ninetieth day after the date of submission, notify the State or authorized Tribe and
specify the changes to meet the requirements. If such changes are not adopted by the State or
authorized Tribe within ninety days after the date of notification, EPA shall promulgate the
needed standard pursuant to CWA § 303(c)(4). The Region’s goal has been, and will continue to
be, to work closely with States and authorized Tribes throughout the standards revision process
as a means to avoid the need for such disapproval and promulgation actions.

TODAY’S ACTION

I am pleased to inform you that today the Region is approving all revisions to
Regulations 34, 35, and 38 adopted by the Commission on August 14, 2006. Enclosure 1
presents a summary of the adopted revisions and a rationale for EPA’s action.

The water quality standards approvals in today's letter apply only to water bodies in the
State of Colorado, and do not apply to waters that are within Indian Country, as defined in 18
U.S.C. Section 1151. Today's letter is not intended as an action to approve or disapprove water
quality standards applying to waters within Indian Country. EPA, or authorized Indian Tribes, as
appropriate, will retain responsibilities for water quality standards for waters within Indian
Country.

ENDANGERED SPECIES ACT REQUIREMENTS

It is important to note that EPA approval of new or revised State water quality standards
is considered a federal action which may be subject to the Section 7(a)(2) consultation
requirements of the Endangered Species Act (ESA)." Section 7(a)(2) of the ESA states that
“each federal agency ... shall ... insure that any action authorized, funded or carried out by such
agency is not likely to jeopardize the continued existence of any endangered species or
threatened species or result in the destruction or adverse modification of habitat of such species
which is determined to be critical...”

EPA’s approval of the water quality standards revisions, therefore, may be subject to the
results of consultation with the U.S. Fish and Wildlife Service pursuant to Section 7(a)(2) of the
ESA. Nevertheless, EPA also has a Clean Water Act obligation, as a separate matter, to
complete its water quality standards approval action. Therefore, in approving the water quality
standards revisions today, EPA is completing its CWA Section 303(c) responsibilities.
However, should the consultation process with the U.S. Fish and Wildlife Service identify
information that supports a conclusion that one or more of these revisions is likely to jeopardize
the continued existence of any endangered or threatened species, EPA will revisit and amend its
approval decision for those revised or new water quality standards.

! Where EPA concludes that an approval action will have no effect on endangered or threatened species, or is
otherwise not subject to ESA consultation, EPA can issue an unconditional approval.
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Today’s action includes a finding that EPA’s approval of certain elements of the revised
water quality standards will have no effect on listed or proposed endangered or threatened
species, or is otherwise not subject to ESA consultation. For these revisions, no consultation
with the U.S. Fish and Wildlife Service is required. The discussion below, therefore, covers two
categories of revisions: (1) revisions approved without condition, and (2) those that are
approved, subject to ESA consultation.

APPROVED REVISIONS

EPA has concluded that approval of certain revisions will have no effect on listed or
proposed endangered or threatened species, or is otherwise not subject to ESA consultation.
Accordingly, revisions that are approved without condition include the following:

= All revisions to antidegradation standards.

= All revisions to recreation classifications.

= All revisions to numeric standards for the protection of recreation classifications.
= All revisions to water supply classifications.

= All revisions to human health-based numeric standards.

= All revisions to agriculture classifications.

= All revisions to numeric standards for the protection of agriculture classifications.

APPROVED REVISIONS, SUBJECT TO ESA CONSULTATION

With the exception of the revisions described above, the remaining revisions are
approved for purposes of CWA Section 303(c), subject to the results of consultation under
Section 7(a)(2) of the ESA. Should the consultation process with the U.S. Fish and Wildlife
Service identify information that supports a conclusion that one or more of the revisions in this
category are likely to jeopardize the continued existence of any listed endangered or threatened
species, or result in the destruction or adverse modification of designated critical habitat of such
species, the Region will revisit and revise, as necessary, its approval decision for the identified
water quality standards. Revisions that are approved subject to ESA consultation include the
following:

= All revisions to aquatic life classifications.

= All revisions to the numeric standards for the protection of aquatic life.

= All other revisions, including the adoption of temporary modifications and revisions that
resulted in the re-segmentation, re-naming and consolidation of segments.
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CONCLUSION

EPA Region 8 congratulates the Commission and the Division for the significant
improvements to the water quality standards contained in Regulation 34, 35, and 38. The Region
looks forward to working with the State to make additional improvements to the standards for
these basins. If you have questions concerning this letter, please call me or Max Dodson,
Assistant Regional Administrator, Office of Ecosystems Protection and Remediation at 303-312-
6598, or have your staff contact David Moon at 303-312-6833 or Bill Wuerthele, Regional Water
Quality Standards Coordinator, at 303-312-6943.

Sincerely,

Robert E. Roberts
Regional Administrator

Enclosure
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ENCLOSURE 1

RATIONALE FOR EPA’S ACTION ON THE REVISIONS TO THE
WATER QUALITY STANDARDS FOR THE SAN JUAN AND DOLORES
(REGULATION 34), GUNNISON AND LOWER DOLORES (REGULATION 35),
AND SOUTH PLATTE (REGULATION 38) RIVER BASINS

Today’s EPA action letter addresses the revisions to the Regulation 34, 35, and 38
adopted by the Water Quality Control Commission (Commission) on August 14, 2006. This
enclosure provides a summary of the revisions and a rationale for the action taken by EPA. The
discussion below covers two categories of revisions: (1) revisions that are approved for purposes
of CWA § 303(c), and (2) revisions that are approved for purposes of CWA § 303(c), subject to
ESA consultation.

. APPROVED REVISIONS
EPA has concluded that approval of certain revisions either will have no effect on listed
or proposed endangered or threatened species, or is otherwise not subject to ESA consultation.

Major revisions in this category are discussed below.

Antidegradation Designations

The revisions included various changes to Outstanding Waters and Use Protected
designations for individual water bodies. Revisions to Use Protected designations were adopted
to implement the changes to Colorado’s antidegradation rule adopted during the 2005 review of
the Basic Standards regulation. Where a Use Protected designation is deleted, the Region notes
that this results in a more stringent antidegradation standard (i.e., the segment becomes
“reviewable”). Based on the evidence submitted, the Region has concluded that the revisions to
antidegradation designations are consistent with Colorado’s antidegradation rule, as contained in
Section 31.8 of the Basic Standards and Methodologies for Surface Waters. Colorado’s
antidegradation rule was previously approved by the Region (most recently, on October 17,
2005). The Region has likewise concluded that the segment-specific revisions to antidegradation
designations are consistent with the federal antidegradation requirements at 40 CFR § 131.12.
Accordingly, all revisions to antidegradation designations are approved.

San Juan and Dolores Basin Segment Revision

San Juan 3 Use Protected Designation Deleted

Los Pinos 6a, 7a Use Protected Designation Deleted
Animas and Florida 13a, 13b, 15 Use Protected Designation Deleted
Animas and Florida 12¢ Outstanding Waters Designation Added
La Plata 2a Use Protected Designation Deleted

La Plata 6¢ Outstanding Waters Designation Added

Dolores 9, 11 Use Protected Designation Deleted
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Gunnison//Lower Dolores Basin Segment  Revision

Upper Gunnison 1 (Powderhorn Outstanding Waters Designation Added
Wilderness Area)

Upper Gunnison 6a, 13a, 13b, 15, 17 Use Protected Designation Deleted

Uncompahgre 6a, 7, 8, 9, 10, 13 Use Protected Designation Deleted

Lower Gunnison 7 Use Protected Designation Deleted

San Miguel 12 Use Protected Designation Deleted

Recreation Classifications

The recreation classifications for all segments were revised, consistent with the new
recreation classifications adopted during the 2005 review of the Basic Standards regulation. For
the vast majority of segments, these changes were in name only (e.g., from “Class 1a” to “Class
E”), with no difference in the stringency of the associated E. coli standard. For a few segments,
more stringent recreation classifications (or longer warm weather seasons) were adopted. For
example, based on evidence of increased use by the public, the recreation classification was
upgraded to Recreation Class E for Red Rock Creek within the Black Canyon of the Gunnison
National Park. None of the revisions resulted in adoption of a less stringent recreation standard.
Based on review of the revisions and the supporting evidence, the Region has concluded that the
revisions are consistent with federal requirements at 40 CFR § 131.10. Accordingly, all
revisions to recreation classifications are approved.

Numeric Standards for the Protection of Recreation Classifications

The fecal coliform standards were deleted from all segments in both basins, thereby
completing the transition from fecal coliform-based standards to (previously adopted) E. coli-
based standards. These revisions are consistent with EPA’s national criteria guidelines, which
recommend that States use the indicator organisms E. coli or enterococci as the basis for their
freshwater bacteriological criteria. In contrast to the wholesale deletion of the fecal coliform-
based numeric standards, there were relatively few changes to the E. coli-based numeric
standards (adopted in a previous WQS rulemaking). The revisions which were adopted generally
resulted in a longer warm weather recreation season (e.g., Piedra segments 2 and 3), elimination
of the cold weather recreation season altogether (e.g., La Plata segment 4b and 6¢), adoption of a
more stringent E. coli standard, or application of E. coli standards to segments where this had not
been completed previously. None of the revisions resulted in a less stringent E. coli standard.
The revisions are consistent with federal requirements at 40 CFR § 131.11, because the adopted
numeric standards describe a level of water quality that will protect the assigned recreation
classification. Accordingly, the Region approves all revisions to the numeric standards for the
protection of recreation uses.

Water Supply Classifications

For several segments, revisions to water supply classifications were adopted. The water
supply classification was added to Uncompahgre segment 3a, and removed from some of the
small tributaries previously included in North Fork of the Gunnison segment 6 (a new Segment

2



Electronic Filing: Received, Clerk's Office 6/27/2018

6a was created for these tributaries). The decision to remove the water supply classification from
North Fork segment 6a was based on the lack of existing water supply diversions/uses (i.e., these
waters have never been used as a source of drinking water), as well as the lack of flow and other
conditions which limit the potential for water supply use. These revisions are consistent with
federal requirements at 40 CFR § 131.10 because the adopted classifications appropriately reflect
the existing and attainable uses for these waters. Accordingly, the Region approves all revisions
to water supply classifications.

Human Health-Based Numeric Standards

Revisions to human health-based numeric standards were adopted for most segments.
Most commonly, the previous water supply table value standard for arsenic was replaced with
the water + fish table value, the (revised) water supply table value, or the fish ingestion table
value. Other revisions included the addition of water+fish and water supply standards
(consistent with the adoption of a water supply classification) to Uncompahgre segment 3a, and
removal of human health-based standards from North Fork segment 6a. The decision to remove
human health-based standards from North Fork segment 6a was based on low flows, absence of
habitat to support fish of a catchable size, and other conditions which limit the potential for
human exposure via either water or fish ingestion. The Region notes that North Fork segment 6a
is tributary to North Fork segment 2, where a full set of human health-based standards are
applicable. As such, any activities resulting in discharges to segment 6a will be subject to
meeting the downstream North Fork segment 2 standards. All revisions to human health-based
standards are consistent with federal requirements at 40 CFR § 131.11 because the adopted
numeric standards describe water quality levels that will protect the assigned classifications.
Accordingly, all revisions to human health-based numeric standards are approved.

Adriculture Classifications

An agriculture classification was added to several segments (e.g., Uncompahgre segment
6a, San Miguel segments 3a, 6a, 6b, and 7a) based on evidence that agricultural uses are existing
or attainable. These revisions are consistent with federal requirements at 40 CFR § 131.10.
Accordingly, the Region approves all revisions to agriculture classifications.

Numeric Standards for the Protection of the Agriculture Classification

For a number of segments, new or revised numeric standards for the protection of the
agriculture classification were adopted. For example, for segments without a human exposure
pathway requiring protection, the chronic arsenic standard for protection of agriculture uses was
added (e.g., San Juan segment 10, Los Pinos segment 7a, Animas segment 3¢, Upper Gunnison
segment 31, Uncompahgre segment 12, and Lower Gunnison segment 9). For segments with a
water supply classification, the chronic arsenic standard for protection of agriculture uses was
replaced by the water+fish or water supply table value standard. For segments with a fish
consumption exposure pathway requiring protection, the chronic arsenic agriculture standard was
replaced by the (more stringent) fish consumption table value standard (e.g., La Plata segments
2a, 7a, and 9, Dolores segments 3 and 9, Upper Gunnison segment 10 and 12, North Fork

3



Electronic Filing: Received, Clerk's Office 6/27/2018

segment 3, Uncompahgre segment 13 and 14, Lower Gunnison segment 6, 7, 10, and 13, San
Miguel segments 5 and 11, and Lower Dolores segment 2). For San Juan segment 12a and La
Plata segment 10a, which had only a limited set of numeric standards (pH, dissolved oxygen,
bacteria), a full set of numeric agriculture standards was adopted. The revisions are consistent
with the CWA and EPA’s implementing regulations at 40 CFR § 131.11 because the adopted
standards describe a level of water quality that will protect the agriculture use classification.
Accordingly, the Region approves all revisions to numeric standards for the protection of the
agriculture classification.

1. APPROVED REVISIONS, SUBJECT TO ESA CONSULTATION

The remaining revisions are approved for purposes of CWA Section 303(c), subject to the
results of consultation under Section 7(a)(2) of the ESA. In some cases the Region is deferring
to the national consultation' that has been initiated by EPA Headquarters and the Services on
EPA’s published water quality criteria for the protection of aquatic organisms. The national
consultation provides Endangered Species Act Section 7(a)(2) consultation coverage for any
aquatic life criteria included in State water quality standards, approved by EPA, that are identical
to or more stringent than EPA's recommended Section 304(a) criteria. Should the consultation
process with the U.S. Fish and Wildlife Service identify information that supports a conclusion
that one or more of the revisions in this category are likely to jeopardize the continued existence
of any listed endangered or threatened species, or result in the destruction or adverse
modification of designated critical habitat of such species, EPA will revisit and revise, as
necessary, its approval decision for the identified water quality standards. The discussion below
identifies major revisions in this category and the basis for EPA’s approval action.

Aquatic Life Classifications

There were several revisions to aquatic life classifications for segments located in the
Gunnison and Lower Dolores Basin (Regulation 35).

e For Uncompahgre segment 6b (lower Red Mountain Creek), the Cold 2 aquatic life
classification was removed, based on a proposal by the Water Quality Control Division. This
revision is supported by a Use Attainability Analysis (UAA) prepared by the Division. The
UAA concluded that attaining the Cold 2 classification is not feasible due to human caused
conditions or sources of pollution that cannot be remedied (40 CFR § 131.10(g)(3)).

e San Miguel segment 4 was split into two segments. The Cold 1 aquatic life classification
was retained for the upper segment (4a), but changed to Cold 2 for the lower segment (4b),
based on a proposal by the Water Quality Control Division. The use change for new segment
4b is supported by physical and biological data, and based upon a conclusion that the

' See the Memorandum of Agreement Between the Environmental Protection Agency, Fish and Wildlife Service and
National Marine Fisheries Service Regarding Enhanced Coordination Under the Clean Water Act and Endangered
Species Act (66 Federal Register 11202, February 22, 2001).
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significantly reduced flows downstream of the CC Ditch headgate preclude attainment of a
Cold 1 classification (40 CFR § 131.10(g)(4)).

e The aquatic life classification for Upper Gunnison segment 17 (Antelope Creek) and
Uncompahgre segment 13 (several named tributaries to the Uncompahgre) was changed from
Cold 2 to Cold 1. These revisions were proposed by the Water Quality Control Division,
based on evidence that a Cold 1 aquatic life classification is attainable and appropriate. Both
segments support diverse cold water aquatic communities, including Colorado River
Cutthroat Trout, a Colorado State Species of Special Concern.

e The aquatic life classification for Lower Gunnison segment 2 was changed from Cold 1 to
Warm 1, based on a proposal from the Water Quality Control Division. This revision is
based on the physical and biological data demonstrating that physical conditions related to
the natural features of the waterbody preclude attainment of a Cold 1 aquatic life
classification (40 CFR § 131.10(g)(5)).

After reviewing the evidence supporting these revisions, the Region has concluded that they
are consistent with the requirements of the Clean Water Act and EPA’s implementing water
quality standards regulation at 40 CFR § 131.10. Accordingly, the Region approves all revisions
to aquatic life classifications, subject to ESA consultation. With respect to the removal of the
aquatic life classification from Uncompahgre segment 6b, the Region notes that all water body
segments with water quality standards that do not include the uses specified in Section 101(a)(2)
of the Clean Water Act must be re-examined every three years to determine if new information
has become available. If new information becomes available indicating that an aquatic life
classification is attainable in Uncompahgre segment 6b, the federal water quality standards
regulation requires the State to revise its standards accordingly (40 CFR § 131.20(a)).

Numeric Standards for the Protection of Aquatic Life Classifications (Equal To or More
Stringent Than CWA § 304(a) Criteria)

The adopted revisions included several changes to the numeric standards for the
protection of aquatic life classifications. Revisions in this category are discussed below:

e Ammonia — For segments with aquatic life classifications and a full set of aquatic life
numeric standards, revised acute and chronic numeric standards for ammonia were adopted,
consistent with the revised table values in the Basic Standards regulation that were adopted in
2005. The revisions are also consistent with EPA’s latest (1999) criteria guidance for
ammonia.

e Arsenic — For many segments, an acute numeric standard for arsenic was added, consistent
with the acute table value in the Basic Standards. The revisions are also consistent with
EPA’s latest acute criteria guidance for arsenic.
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e (Cadmium — For segments with a cold water aquatic life classification and populations of
trout, the acute (trout) cadmium table value was adopted. The acute (trout) table value for
cadmium is more stringent than EPA’s latest (2001) acute criteria guidance. This revised
criterion was adopted into the Basic Standards regulation in 2005.

e Zinc — For certain cold water aquatic life segments with populations of sculpin and hardness
levels less than 113 mg/L, a chronic zinc standard to protect sculpin (a species that is
particularly sensitive to zinc) was adopted. At low levels of hardness, the chronic sculpin
standard is more stringent than EPA’s latest chronic criteria guidance (the difference in
stringency increases as hardness levels decrease).

e A full set of numeric standards for the protection of aquatic life classifications was added to
Los Pinos segment 7a and Upper Gunnison segment 6a. Where these changes resulted in
application of aquatic life numeric standards equal to, or more stringent than, CWA § 304(a)
criteria, they are included in this category.

e Chronic aquatic life standards for copper were added to Animas River segment 3c. These
new chronic standards for copper are consistent with EPA’s latest chronic criteria guidance
for copper.

e Other revisions to aquatic life numeric standards equal to or more stringent than EPA’s latest
CWA § 304(a) criteria.

The Region has determined that all revisions in this category are consistent with the
federal requirements in EPA’s water quality standards regulation (40 CFR Part 131) because the
adopted numeric standards describe a level of water quality that will protect the aquatic life
classifications. The Region approves all revisions to aquatic life numeric standards, subject to
ESA consultation. The Region defers to the national consultation for each of the revisions in this
category.

Numeric Standards for the Protection of Aquatic Life Classifications (Less Stringent Than
CWA § 304(a) Criteria)

The adopted revisions included some aquatic life numeric standards less stringent than
the latest CWA § 304(a) criteria recommendations. Revisions in this category include the
following:

e (Cadmium — For most aquatic life segments, revisions were adopted to apply, on a site-
specific basis, the updated acute and chronic table value standards that were adopted into the
Basic Standards regulation in 2005. Although these updated acute and chronic table value
standards are less stringent than the latest CWA § 304(a) criteria guidance, they were
approved by EPA as consistent with the requirements of the Clean Water Act and EPA’s
implementing regulation. The Region notes that CWA § 304(a) criteria are national guidance
values, and that EPA’s regulation provides States and Tribes with the flexibility to adopt
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alternative numeric criteria on a statewide or site-specific basis’. EPA approved the revised
cadmium table values, subject to ESA consultation, in an action letter dated October 17,
2005.

e Zinc - For most aquatic life segments, revisions were adopted to apply, on a site-specific
basis, the updated acute and chronic table value standards that were adopted into the Basic
Standards regulation in 2005. Although these updated acute and chronic table value
standards are less stringent than the latest CWA § 304(a) criteria guidance, they were
approved by EPA as consistent with the requirements of the Clean Water Act and EPA’s
implementing regulation. The Region notes that CWA § 304(a) criteria are national guidance
values, and that EPA’s regulation provides States and Tribes with the flexibility to adopt
alternative numeric criteria on a statewide or site-specific basis’. EPA approved the revised
zinc table values, subject to ESA consultation, in an action letter dated October 17, 2005.

The Region has determined that all revisions in this category are consistent with the federal
requirements in EPA’s water quality standards regulation (40 CFR Part 131) because the adopted
numeric standards describe a level of water quality that will protect the aquatic life
classifications. The Region approves all new/revised aquatic life numeric standards less
stringent than the latest CWA § 304(a) criteria recommendations, subject to ESA consultation.

Temporary Modifications

Revisions were adopted to delete, revise/extend, or add new temporary modifications to
water body segments in the San Juan/Dolores (Regulation 34), Gunnison/Lower Dolores
(Regulation 35), and South Platte (Regulation 38) basins (see Enclosure 2). The evidence in
support of each new/revised temporary modification has been reviewed by the Region.

Generally, two different types of temporary modifications were retained or added. First,
temporary modifications were retained/added to allow time for implementation of pollution
controls necessary to achieve compliance with underlying numeric standards (consistent with
31.7(3)(a)(1) of the Basic Standards regulation). For example, various temporary modifications
were extended for waters in the Upper Animas River basin, to allow time for implementation of
the TMDLs which have been established for those waters. Second, temporary modifications
were retained/added to provide an opportunity to conduct additional water quality studies for the
purpose of reviewing use classifications and/or numeric standards (consistent with 31.7(3)(a)(ii1)
of the Basic Standards regulation). This type of temporary modification was adopted, for
example, for San Miguel segment 4b, to allow time for collection of additional data necessary to
complete a review of the numeric temperature standard for that segment. The status and need for
each of the new/revised temporary modifications will be reviewed on an annual basis beginning
two years prior to the expiration date, pursuant to 31.7(4)(b) of the Basic Standards regulation.

2 EPA’s implementing regulation at 40 CFR § 131.11(b) allows States to adopt water quality criteria based on CWA
§ 304(a) criteria, CWA § 304(a) criteria modified to reflect site-specific conditions, or other scientifically defensible
methods.
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These revisions to temporary modifications were adopted consistent with the authorizing
provision, previously approved by EPA, which is included in section 31.7 of Colorado’s Basic
Standards regulation. The Region approves all revisions to temporary modifications, subject to
ESA consultation. Resolution of the issues necessitating adoption of the new/revised temporary
modifications should be considered a high priority.

Other Revisions, Including Resegmentation, Renaming, and Consolidation of Segments

Various other changes were adopted, including revisions to re-segment, re-number,
and/or re-configure particular segments or to change the description of segments. The Region
approves all such revisions, subject to ESA consultation.
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ENCLOSURE 2

SEGMENTS WHERE REVISIONS TO TEMPORARY MODIFICATIONS WERE ADOPTED

San Juan/Dolores Basin (Regulation 34)

Deleted Temporary Modifications
Animas 3a (copper)

La Plata 4a (copper)

Dolores 9 (zinc)

Revised/Extended Temporary Modifications
Animas 2 (metals), 3a (cadmium, manganese, zinc), 3b (metals), 3¢ (copper, zinc), 4a (aluminum, iron,
zinc, copper, cadmium, pH), 4b (zinc), 7 (metals), 8 (metals), 9 (aluminum, copper, iron, zinc)

New Temporary Modifications
San Juan 11a (iron)
La Plata 3a (iron), 5a (NHj3), 7a (NH;), 8a (NHs;, iron), 8¢ (NH3;)

Gunnison/Lower Dolores Basin (Regulation 35)

Deleted Temporary Modifications

Upper Gunnison segments 10 (cadmium, copper, zinc), 11 (cadmium, zinc)
Uncompahgre segments 4a (selenium), 6b (aquatic life standards)

Lower Gunnison segment 9 (dissolved oxygen)

San Miguel Segments 3a (zinc), 6a (zinc), 6b (zinc), 7b (lead)

Revised/Extended Temporary Modifications

Upper Gunnison segment 12 (zinc)

North Fork of the Gunnison segments 5 (selenium), 6b (iron, selenium)

Uncompahgre segments 4b (selenium), 4c (selenium), 12 (selenium)

Lower Gunnison segments 2 (selenium), 4a (selenium), 4b (selenium), 7 (selenium, iron)
San Miguel segments 3b (cadmium, zinc), 4b (temperature)

New Temporary Modifications

Upper Gunnison segments 8 (cadmium), 12 (cadmium), 16 (zinc)
North Fork of the Gunnison segment 3 (selenium)

Uncompahgre segments 3a (cadmium, iron), 4a (NH3), 4b (NH3)
Lower Gunnison segments 2 (NH3), 4a (NH;)

San Miguel segments 2 (cadmium), 5 (NH;)

Lower Dolores segment 2 (NH;)

South Platte Basin (Regulation 38)

New Temporary Modifications
Big Thompson Segment 2 (dissolved oxygen, E. coli, NH;, NO3, boron, cadmium, copper, lead, mercury,
nickel, selenium, silver, zinc)
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EXHIBITL
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EXHIBIT M
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION 8
1595 Wynkoop Street
Denver, CO 80202-1129
Phone 800-227-8917
www.epa.gov/region08

Ref: 8EPR-EP gcT §2 W

Mr. David Baumgarten, Chair
Water Quality Control Comimission
4300 Cherry Creek Drive South
Denver, Colorado 80222-1530

Re: EPA Action on Three Sets of Revisions to Water Quality Standards
Dear Mr. Baumgarten:

The U.S. Environmental Protection Agency Region 8 has completed its review of certain revisions to water
quality standards (WQS) adopted by Colorado’s Water Quality Control Commission (Commisston). The three
sets of revisions addressed in today’s action were adopted by the Commission on Januvary 12, 2015, January 11,
2016, and January-9, 2017. The submission letters included an Opinion of the Attorney General certifying that
the standards were duly adopted pursuant to State law. Receipt of the revised standards on January 23, 2015,
February 2, 2016, and January 24, 2017, respectively, initiated the EPA’s review pursuant to Clean Water Act
(CWA) § 303(c). The EPA has completed its review, and this letter is to notify you of our action.

Taken collectively, the revisions include WQS changes for various individual water body segments listed in
Regulations 32 — 38 as a result of the Commission’s annual public hearing to review temporary modifications due.
to expire within.approximately 2 years (see section 31.7(3)(e) of the Basic Standards and Methodologies for
Surface Waters).

Clean Water Act Review Requirements

The CWA § 303(c)(2), requires States and authorized Indian Tribes' to submit new or revised WQS to the EPA
for review. The EPA is required to review and approve, or disapprove, the submitted standards. Pursuant to CWA
§ 303(c)(3), if the EPA determines that any standard is not consistent with the applicable requirements of the Act,
the Agency shall, not later than the ninetieth day after the date of submission, notify the State or authorized Tribe
and specify the changes to meet the requirements. If such changes are not adopted by the State or authorized Tribe
within ninety days after the date of notification, the EPA is to propose and promulgate such standard pursuant to
CWA § 303(c)(4). The Region’s goal has been, and will continue to be, to work closely with States and
authorized Tribes throughout the standards revision process so that submitted revisions can be approved by the
EPA. Putsuant to thie EPA’s Alaska Rule (40 CFR § 131.21(c)), new or revised state standards submitted to the
EPA after May 30, 2000, are not effective for CWA purposes until approved by the EPA.

P CWA § 518(e) specifically authorizes EPA to treat eligible Indian tribés’in the same manner as states for purposes of CWA
§ 303. See also 40 CFR § 131.8.
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Today’s Action

We are pleased to inform you that today the EPA. is approving the WQS revisions adopted on January 12, 2015,
January 11, 2016, and January 9, 2017. The revisions and the rationale for the EPA’s approval are discussed in
the enclosures.

Endangered Species Act Requirements

The EPA’s approval of Colorado’s WQS is considered a federal action which may be subject to the Section
7(a)(2) consultation requirements of the Endangered Species Act (ESA). Section 7(a)(2) of the ESA states that
“each federal agency ... shall ...insure that any action authorized, funded or carried out by such agency isnot
likely to jeopardize the continued existence of any endangered species or threatened species or result in the
destruction or adverse modification of habitat of such species which is determined to be critical...” The EPA has
initiated consultation under ESA Section 7{a)(2)} with the U.S. Fish and Wiidlife Service (Service) regarding our
approval of the new or revised WQS. The EPA also has a CWA obligation, as a separate matter, to complete its
WQS action. Therefore, in acting on the state’s WQS today, EPA is completing its CWA § 303(c) responsibilities.
However, because ESA consultation on the EPA’s approval of certain standards is ongoing, for such revisions the
EPA’s approval is made subject to the outcome of the ESA consultation process. Should the consultation process
with the Service identify information regarding impacts on listed species or designated critical habitat that
supports amending the EPA’s approval, the EPA will, as appropriate, revisit and amend its approval decision for
those new or revised WQS.

Indian Country

The WQS approvals in today’s letter apply only to water bodies in the state of Colorado, and do not apply to
waters that are within Indian country, as defined in 18 U.S.C. § 1151. Today’s letter is not intended as an action to
approve or disapprove water quality standards applying to waters within Indian country. The EPA, or authorized
Indian tribes, as appropriate, will retain responsibilities for water quality standards for waters within Indian
country.

Conclusion
We thank the Commission for its efforts to improve the water quality standards that protect the waters of

Colorado. Questions regarding this action may be directed to David Moon of my staff at (303) 312-6833.

Sincerely,

Darcy O’Comnor
Assistant Regional Administrator
Office of Water Protection

Enclosures (3)

jrv)
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ENCLOSURE 1
ANNUAL REVIEW OF COLORADO TEMPORARY MODIFICATIONS
‘WQOS REVISIONS ADOPTED JANUARY 12,2015

This enclosure discusses the water quality standards revisions adopted by the Water Quality Control Commission
{(Commission) on January 12, 2015 (following a rulemaking hearing on December 8, 2014) and the rationale for
the EPA’s approval action. The revisions and EPA’s action are summarized in Table 1.

Table 1
WQS Revisions Adopted January 12, 2015
Regulation Segment Summary of WQS Revision EPA Action
33 Yampa 13i 1 year extension of iron temporary modification Approved
34 La Plata 7a and 8¢ 1 year extension of ammonia temporary modification Approved
35 San Miguel 3b and New @rsenic temporary modifications (expiration Approved
Uncompahgre 3b 12/31/2021)
37 Lower Colorado 4e 18 month extension of iron temporary mddification Approved
38 Upper South Platte 3 New ammonia temporary modification {(expiration Approved
12/31/2017)
Upper South Platte 104 3 year extension of copper témporary modification Approved
Clear Creek 23 and 2¢ 5 year extension of zinc (segment 2a} and cadmium Approved
(segment 2c) temporary modifications
Big Thompsen 2 Deletion of the copper temporary modification and Approved
adoeption of site-specific numeric standards for copper

REVISIONS TO REGULATION #33 =« CLASSIFICATIONS AND NUMERIC STANDARDS FOR UPPER
COLORADO RIVER BASIN AND NORTH PLATTE RIVER (PLANNING REGION 12)

Yampa River Segment 131

The expiration date associated with the chronic iron temporary modification assigned to Segment 13t (Mainstem
of Grassy Creek, including tributaries, from the source to Scotchman’s Gulch) was extended by one year, from
12/31/2016 to 12/31/2017. The extension was granted to provide additional time for site monitoring and data
analysis, consistent with the implementation plan submitted by the Seneca Coal Company and Peabody-Sage
Creek Mining, LLC, so that uncertainty about what numeric standard is appropriate for protection of the aquatic
life use can be resolved.

Based on the evidence presented during the rulemaking process, the EPA concludes that the revision is consistent
with the general policy in The Basic Standards and Methodologies for Surface Waters (Regulation #31, Section
31.7(3)).2 For example, Colorado’s general policy states that “in making a decision as to whether a temporary

¥ Section 31.7(3) authorizes temporary modifications if an existing permitted discharge has a demonstrated or predicted
water quality-based effluent limit compliance problem, and one of two situations iy shown to exist: (1) significant
uncerfainty regarding the water quality standard necessary to protect current and/or future uses, or (2) significant
uncertainty regarding the extent to which existing quality is the result of natural or irreversible human induced conditions.
Section 31.7(3) requires that adequate supporting information must be submitted, including a justification for the interim
narrative or numeric value, any data describing effiuent and ambient quality, a plan for eliminating the need for the
temporary modification, and a justification for the proposed expiration date. Temporary modification expiration dates are
determined by the Commission based on relevant factors, including how soon resolving the issues that necessitated
adoption of the temporary modification is deemed feasible. Pursuant to 31.7(3)(e), the Commission must hold an annual
rulemaking hearing to review temporary modifications that will expire within approximately two years, Pursuart to such

~
2



Electronic Filing: Received, CleeksrOffit8 012 FI@OApted January 12,2015

modification should be removed or extended, the Commission will consider the existence of an implementation
plan for eliminating the need for the temporary modification, the progress being made in trying to implement such
a plan, the impact of the temporary modification on the uses of the stream in the area of the temporary
modification and upstream and downstream of that area, and all other relevant factors,” The EPA’s regulation at
40'CFR § 131.13 provides that such genéral policies may be adopted at State discretion, while also specifying that
they are subject to the EPA’s review and approval. The Colorado general policy has been approved by the EPA
on multiple occasions, and most recently on August 4, 2011, Because the revision is consistent with the evidence
presented to the Commission during the rulemaking process and Colorado’s approved general policy, the revision
to Yampa Rivet Segment 13i is approved, subject to ESA consultation.

REVISIONS TO REGULATION #34 ~ CLASSIFICATIONS AND NUMERIC STANDARDS FOR SAN JUAN RIVER
AND DOLORES RIVER BASINS

La Plata River Segments 7a and 8¢

The expiration dates associated with the ammonia temporary modifications assigned to- Segment 7a (McElmo
Creek and Yellow Jacket Creek) and 8¢ (unnamed tributary to Ritter Draw)} were extended by one year, from
6/30/2015 to 6/30/2016. Several small domestic facilities discharge to these segments (Cortez Sanitation
District, Vista Verde Village LLC, and Linde LLC discharge to segment 7a and Lee Mobile Home Park
discharges to segment 8¢). The extension was granted to provide additional time for the Division to work
with these small domestic facilities to resolve uncertainty about whether it would be appropriate to establish
discharger-specific variances for ammonia. '

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revisions to La Plata Segments 7a and 8c are approved,
subject to ESA consultation.

REVISIONS TO REGULATION #35 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR GUNNISON AND
LOWER DOLORES RIVER BASINS

San Miguel River Segment 3b and Uncompahgre River Segment 3b

New chronie arsenic temporary modifications were assigned to San Miguel Segment 3b (mainstem of San
Miguel River from Marshall Creek to the South Fork San Miguel River) and Uncompahgre River segment 3b
(Uncompahgre River from Cascade Creek to Dexter Creek), with an expiration date of December 31, 2021.
The temporary modifications require that existing discharges maintain and protect current conditions (see
35.6(2)(d)). The temporary modifications are consistent with Colorado’s arsenic strategy, which has
included application of temporary modifications to various segments on a statewide basis where 0.02 pg/L
water + fish numeric standards have been assigned. The temporary modifications provide time to resolve
uncertainty about what numeric standards are appropriate for protection of human health.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revisions to San Miguel River Segment 3b and
Uncempahgre River Segment 3b are approved.

hearings, the Commission may delete, modify, or make no changes to each temporary modification. Compliance schedules
requiring actions intended to eliminate the uncertainty regarding the appropriate underlying standard may be included in
the permit pursuant to 31.9(4)(b) (formerly 31.14(15)(b)).
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REVISIONS TO REGULATION #37 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR LOWER
COLORADO RIVER BASIN

Lower Colorado River Segment 4e

The expiration date associated with the chronic iron temporary modification assigned to Segment 4e (Dry
Creek) was extended by eighteen months, from 6/30/2015 to 12/31/2017. The extension was granted to
provide additional time for site monitoring and data analysis, consistent with the implementation plan
submitted by Tri-State Generation and Transmission Association, Inc., to resolve uncertainty about what
numeric standard is appropriate for protection of the aquatic life use.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Coloradoe’s approved general policy, the revision to Lower Colorado River Segment 4e is approved, subject to
ESA consultation.

REVISIONS TO REGULATION #38 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR SOUTH PLATTE
RivVER BASIN, LARAMIE RIVER BASIN, REPUBLICAN RIVER BASIN, SMOKY HILL RIVER BASIN

Upper South Platte River Segment 3

A new ammonia temporary modification was assigned to Segment 3 (all tributaries to the South Platte River
from Tarryhall Creek to the North Fork of the South Platte River) with an expiration date of December 31,
2017. The temporary modification applies below a small domestic facility (Florisant Water and Sanitation
District) that discharges to the segment. The temporary modification was adopted to provide time io resolve
uncertainty about whether there are feasible/affordable treatment options and whether it would be appropriate
to establish a discharger-specific variance for ammonria.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revisions to Upper South Platte Segment 3 are approved, subject to
ESA consultation.

Upper Scuth Platte Segment 10a

The expiration date associated with the copper temporary modification assigned to Segment 10a (East Plum
Creek, West Plum Creek, and Plum Creek from the National Forest Boundary to Chatfield Reservoir) was
modified to require maintenance of the current condition and extended by three years, from 12/31/2015 to
12/31/2018. The extension was granted to provide additional time for site monitoring and data ‘analysis,
consistent with the implementation plan sibmitted by Plum Creek Wastewater Reclamation Authority, to
resolve uncertainty about what numeric standards are appropriate for protection of the aquatic life use.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process.
and Colorado’s approved general policy, the revision to Upper South Platte Segment 10a is approved, subject to
ESA consultation.

Clear Creek Segments 2a and 2¢

The expiration dates associated with the zine temporary modification assigned to Segment 2a (Clear Creek
and tributaries from the source to the 1-70 bridge above Silver Plume) and the copper temporary modification
assigned to segment 2¢ (Clear Creek and tributaries from Mill Creek to the Argo Tunnel discharge) were
extended by five years, from 7/01/2015 to 7/01/2020. Two small domestic facilities discharge to these
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segments (Georgetown Wastewater Treatment Facility discharges to segmeit 2a, and Central Clear Creek
Sanitation District discharges to segment 2¢). The extension was granted to provide additional time to
resolve uncertainty about what zinc and copper numeric standards are appropriate to protect the aquatic life
use, including uncertainty about the extent of future water quality improvements as a result of the Clear
Creek Superfund/CERCLA clean up, and also non-CERCLA remedial activities by other stakeholders (e.g.,
the Clear Creek Watershed F oundation).

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revision to Clear Creek Segments 2a and 2c¢ are approved,
subject to ESA consultation.

Big Thomipson River Segment 2

The previously-adopted coppef temporary modification was deleted, and site-specific numeric standards for
copper (11 pg/L acute, 7.5 pg/L. chronic) were assigned to a portion of Seginent 2 (mainstem of Big Thompson
River from Rocky Mountain National Park to the Home Supply Canal diversion). The site-specific standards are
based on the copper Biotic Ligand Model (BLM) and the. Fixed Monitoring Benchmark (FMB) methodologies.
The standards apply only to the lower portion of segment 2 (from immediately above the Upper Thompson
Sanitation District wastewater treatment plant discharge to the Home Supply Canal diversion). The supporting
analysis explains that the standards were derived using a large compilation of ambient monitoring data (n = 15
sampling events from 2004 through 2014) at station M50, which is located on the Big Thompson River about ]
mile downstream of the UTSD discharge. Higher FMB values were calculated for downstream stations within
segment 2 (M60 and M70), indicating that the more stringent FMB values for station M50 will protect uses
throughout the lower portion of the segment.

EPA’s regulation at 40 CFR § 131.11(a)(1) specifies that states must adopt water quality criteria that protect the
designated use based on sound scientific rationale. Since 2007, the EPA’s recommended water quality criteria for
copper have been expressed as a function of the BLM. The adopted site-specific standards were dérived from
BLM output and set equal to the acute and chronic FMBs for station M50. The FMB method uses a probability-
based analysis of an ambient dataset to identify a fixed ambient copper concentration associated with an
exceedarnce frequency of once in three years. The Region has concluded that the site-specific standards are
protective of the designated use, based upon a sound scientific rationale, arid consistent with the EPA’s water
quality standards regulation at 40 CFR § 131.11(a)(1). Accordingly, deletion of the copper temporary
modification is approved, and adoption of the copper site-specific numeric standards is approved, subject to ESA
consultation. As with all site-specific numeric standards, periodic review will be appropriate to ensure that the
standards are updated as needed (e.g., to reflect any changes in sife water characteristics).
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ENCLOSURE 2
ANNUAL REVIEW OF COLORADO TEMPORARY MODIFICATIONS
‘WQS REVISIONS ADOPTED JANUARY 11, 2016

This enclosure discusses the water quality standards revisions adopted by the Water Quality Control Commission
(Commission) on January 11, 2016 (following a rulemaking hearing on December 14, 2015) and the rationale for
the EPA’s approval action. The revisions and EPA’s action are summarized in Table 2.

Table 2
WQS Revisions Adopted January 11, 2016
Regutation Segment Summary of WQS Revision _ EPA Action
32 Upper Arkansas 8k New acute zinc temporary modification (expiration Approved
12/31/2017})
Lower Arkansas la 2% year extension of sélenium and sulfate temporary Approved
madifications
Lower Arkansas 3a, 3b, 4b, | Deletion of temporary modifications for temperature Approved
5b, 5¢, 63, 6b, 15, 16, and
17
33 Blue River 14 1year extension of melybdenum temporary modification | Approved
Yampa River 13d 1 year extension of iron temporary modification Approved
34 La Plata 7a and 8¢ 2.year extension of ammonia temporary madifications Approved
35 Upper Gunnison 12 1 year extension of cadmium, copper, and zinc temporary Approved
modifications
Upper Gunnison 20 Deletion of temporary medification for uranium Approved
Lower Gunnison 2 5 year extension of selenium temporary modification Approved
36 Rio Grande 4a and 7 2 year extension of sunrise date for cadmium, copper, lead, | Approved
manganese, silver, and/or zinc site-specific standards
Rio Grande 4aand 7 2 year extension of cadmium, copper, lead, silver, and/or Approved
zinc temporary modifications
Rio Grande 4a.and 7 New ammonia temporary modification (expiration Approved
12/31/2018)

REVISIONS TO REGULATION #32 — CLASSIFICATIONS AND NUMERIC STANDARDS FOR ARKANSAS
RI1VER BASIN

Upper Arkansas Segment 8b

A new temporary modification for acute zinc was applied to Segment 8b- (mainstem of lowa Gulch from the
ASARCO water supply intake to the headgate of the Paddock #1 ditch) with an expiration date of 12/31/2017.
The temporary modification was adopted to provide time for data eollection and analysis, consistent with the
implementation plan submitted by Resurrection Mining Company, to resolve uncertainty about the appropriate
zine standard to protect the Aquatic Life Cold 2 use classification. The scope of the implementation plan includes
completion of a use attainability analysis, including collection of water quality data at multiple sites along Iowa
Gulch, over multiple seasons, and sampling to characterize the aquatic species expected to occur at the site.

Based on the evidence presented during the rulemaking process, the EPA concludes that the revision is consistent
with the general policy in The Basic Standards and Methodologies for Surface Waters (Regulation #31, Section
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31.7(3))." For example, Colorado’s general policy authorizes adoption of a temporary modification where “there
is significant uncertainty regarding the water quality standard necessary to protect current and/or future uses™ (see
31.7(3)(a)ii)(A). The EPA’s regulation at 40 CFR § 131.13 provides that such general policies may be adepted
at State discretion, while also specifying that they are subject to the EPA’s review and approval. The Colorado
general policy has been approved by the EPA on multiple occasions, and most recently on August 4, 2011.
Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revisions to Upper Arkansas Segment 8b are approved, subject to
ESA consultation.

Lower Arkansas Segment la

The expiration dates-associated with the selenium and sulfate temporary modification for Segment la
(mainstem of the Arkansas River from Fountain Creek to the Colorado Canal headgate near Avondale) were
extended by 2 '4 years, from 6/30/2016 to 12/31/2018. The extension was granted to provide additional time,
consistent with the implementation plan submitted by the City of Pueblo, to reselve uncertainty about the
appropriate underlying standards, including whether it would be appropriate to establish discharger-specific
variances for selenium and sulfate. The underlying selenium standard was adopted for protection of the
aquatic life use classification, and the underlying sulfate standard was adopted for protection of water supply
use classification.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revision to the selenium temporary modification is approved,
subject to ESA consultation, and the revision to the sulfate temporary modification is approved.

Lower Arkansas River Segments 3a, 3b, 4b, 5b, 5S¢, 6a, 6b, 15, 16, and 17

Temporary modifications for temperature were deleted from these segments because the Commission determined
that the site-specific factual situations did not meet the eligibility requirements for application of temporary
modifications (see 31.7(3) of the Basic Standards and Methodologies for Surface Waters).

Deletion of the temporary modifications means that the underlying numeric standards (all of which are based on
the table value standards for temperature) go into full effect. Because the underlying numeric standards have a
sound scientific rationale and are protective of the assigned aquatic life use classifications, the Region has
concluded that the adopted revisions are consistent with the EPA’s water quality standards regulation at 40 CFR §
131.11¢a)(1). Accordingly, deletion of the temporary modifications is approved.

? Section 31.7(3) authorizes temporary modifications if an existing permitted discharge has a demonstrated or predicted
water quality-based effluent limit ¢compliance problem, and one of two situations is shown te exist: (1} significant
uncertainty regarding the water quality standard necessary to protect current and/or future uses, or (2) significant
uncertainty regarding the extent to which existing quality is the result of natural or irreversible human induced conditions.
Section 31.7(3) requires that adequate supporting information must be submitted, including a justification for the interim
narrative or numeric value, any data describing efffuent and ambient quality, a plan for eliminating the need for the
temporary modification, and a justification for the proposed expiration date. Temporary iwodification expiration dates are
determined by the Conmmission based on relevant factors, including how soon resolving the issues that nécessitated
adoption of the temporary modification is deemed feasible. Pursuant to 31.7(3)(e), the Commission must hold an annual
rulemaking hearing to review temporary modifications that will expire within approximately two years. Pursuant to such
hearings, the Commission may delete, modify, or make no changes to each temporary modification. Compliance scliedules
requiring aetions intended to-eliminate the uncertainty regarding the appropriate underlying standard may be included in
the permit pusuant to 3 1.9(4)(b) {formerly 31.14(15)(b)).
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REVISIONS TO REGULATION #33 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR UPPER
COLORADO RIVER BASIN AND NORTH PLATTE RIVER (PLANNING REGION 12)

Blue River Segment 14 ‘

The expiration date associated with the molybdenum temporary modification assigned to Segment 14
(Tenmile Creek including tributaries from West Tenmile Creek to Dillon Reservoir) was extended by one
year, from 12/31/2016 to 12/31/2017. The extension was granted to provide additional time for completion
of a molybdenum human health study, consistent with the implementation plan submitted by Climax
Molybdenum Company, to resolve uncertainty about what numeric standard is appropriate for protection of
the water supply use classification.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colerado’s approved general policy, the revision to Blue River Segment 14 is approved.

Yampa River Segment 13d

The expiration date associated with the chronic iron temporary modification assigned to Segment 13d (Dry
Creek and tributaries from the source to Temple Gulch) was extended by one year, from 12/31/2016to
12/31/2017. The extension was granted to provide additional time for site monitoring and data analysis,
consistent with the implementation plaﬁ submitted by the Seneca Coal Company and Peabody-Sage Creek
Mining, LLC, so that uncertainty about what numeric standard is appropriate for protection of the aquatic life
use can be resalved. A similar chronic iron temporary medification was previously established for Segment
13i {Grassy Creek) with the same expiration date (12/31/2017).

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Yampa River Segment 13d is approved, subject to ESA
consultation.

REVISIONS TO REGULATION #34 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR SAN JUAN RIVER
AND DOLORES RIVER BASINS

La Plata River segments 7a and 8c

The expiration dates associated with the ammonia temporary modifications assigned to Segment 7a (McElmo
Creek and Yellow Jacket Creek) and 8c (unnamed fributary to Ritter Draw) were extended by two yeéars,
from 6/30/2016 to 6/30/2018. Several small domestic facilities discharge to these segments (Cortez
Sanitation District, Vista Verde Village LLC, and Linde LLC discharge to segment 7a and Le¢ Mobile Home
Park discharges to segiment 8c). The extension was granted to provide additional time for the Division to
work with these small domestic facilities to resolve uncertainty abaut whether it would be appropriate to
establish discharger-specific variances for ammonia.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revisions to La Plata Segments 7a and 8¢ are approved,
subject to ESA consultation.
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REVISIONS TO REGULATION #35 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR GUNNISON AND
LOWER DOLORES RIVER BASINS

Upper Gunaison River Segment 12

The expiration date associated with the cadmium, copper, and zinc temporary modifications assigned to
Segment 12 (mainstem of Coal Creek including tributaries from the Crested Butte water supply intake to the
Slate River) was extended by one year, from 6/30/2016 to 6/30/2017. The extension was granted to provide
additional time, consistent with the implementation plan submitted by UJ.S. Energy, so that uncertainty about
metals loading sources and what numeric. standards are appropriate for protection of the aquatic life use can
be resolved.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Upper Gunnison River Segment 12 is approved, subject
to ESA consultation.

Upper Gunnison River Segment 20
The temporary modification for uranium was deleted from Segment 20 (mainstem of Indian Creek and tributaries
from the source to the confluence with Marshall Creek) because it had expired on June 30, 2015, The non-

substantive (housekeeping) revision is approved. A narrative “lowest practical level” standard for uranium
remains in effect on this segment.

Lower Gunnison River Segment 2

The expiration date associated with the selenium temporary modification assigned to Segment 2 (mainstem
of the Gunnison River from the Uncompahgre River confluence to the Colorado River confluence) was
extended by five years, from 12/31/2017 to 12/31/2022. The extension was granted to provide additional
time, consistent with the implementation plan submitted by the City of Delta, so that uncertainty about what
numeric standard is appropriate for protection of the aquatic life use can be resolved. The City’s plan
includes monitoring and investigation of infiltration and inflow into the collection system, and pipe
replacement where needed to reduce concentrations of selenium being discharged to the Gunnison River.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Lower Guinison River Segment 2 is approved, subject to
ESA consultation.

REVISIONS TO REGULATION #36 — CLASSIEICATIONS AND NUMERIC STANDARDS FOR R10 GRANDE
BASIN

Rio Grande Segments 4a and 7 (Sunrise Dates for Site-Specific Standards)
The sunrise (effective) dates for the previously-adopted site-specific numeric standards for cadmium, lead,

manganese, and zinc assigned to Rio Grande Segment 4a (mainstem of Rio Grande from Willow Creek to the
South Fork Rio Grande) and the site-specific numeric standards for cadmium, copper, lead, manganese, silver,
and zinc assigned to Segment 7 (mainstem of West Willow Creek from the Park Regent Mine dump to the
confluence with East Willow Creek and the mainsteam of Willow Creek including tributaries from the confluence
of East and West Willow Creeks to the Rio Grande) were extended by an additional two years (see 36.6(4)(b)).
The extension was adopted based on evidence submitted by Rio Grande Silver that the Bulldog Mine
redevelopment project has been delayed by two years.
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During the period before the site-specific numeric standards become effective, the Segment 4a and 7 numeric
standards are the table values associated with the aquatic life use classification, except that the manganese
standard assigned to Segment 4a is the table value associated with the water supply use classification. Because
the underlying numeric standards have a sound scientific rationale and are protective of the assigned use
classifications, the Region has concluded that the decision to extend their applicability by an additional two years
is consistent with the EPA’s water quality standards regulation at 40 CFR § 131.11(a)(1). The revisions are:
approved.

Rie Grande Segments 4a and 7 (Extension of Temporary Modifications)

The expiration dates for the cadmium, lead, and zinc temporary modifications assigned to Rio Grande Segrment 4a
and the cadmium, copper, lead, silver and zine temporary modifications assigned to Rio Grande Segment 7 wete
extended by an additional two years, from 12/31/2016t0 12/31/2018. These revisions were adopted based on
evidence presented by Rio Grande Silver that implementation of the Bulldog Mine redevelopment project has
been delayed by two years. The underlying cadmium, copper, lead, silver and zinc standards were adopted for
protection of the aquétic life use ¢lassification.

Because the extension of the temporary modification expiration date is consistent with the evidence presented to
the Comrnission during the rulemaking process and Colorado’s approved general policy, the revisions to Rio
Grande Segments 4a and 7 are approved, subject to ESA consultation.

Rio Grande Segments 4a and 7 (Ammonia)
A new ammonia temporary modification was assigned to Rio Grande Segment 4a and 7 with an expiration

date of December 31, 2018. The Town of Creede submitted evidence that there is uncertainty about the
feasibility of meeting its water quality-based effluent limits. The temporary modification was adopted to
provide time to resolve the uncertainty, consistent with the implementation plan submitted by the Town of
Creede, about whether there are feasible/affordable treatment options and whether it would be appropriate to
establish a discharger-specific variance for ammonia.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revisions to Rio Grande Segments 4a and 7 are approved, subject to
ESA consultation.

11
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ENCLOSURE 3
ANNUAL REVIEW OF COLORADO TEMPORARY MODIFICATIONS
WOQS REVISIONS ADOPTED JANUARY 9, 2017

This enclosure discusses the water quality standards revisions adopted by the Water Quality Coniral Commission
(Commission) on January 9, 2017 (following a rulemaking hearing on December 12, 2016) and the rationale for
the EPA’s approval action. The revisions and EPA’s action are summarized in Table 3.

Table 3
WQS Revisions Adopted January 9, 2017
Regulation Segment Summary of WQS Revision EPA Action
32 Upper Arkansas 8b 1 year extension of cadmium and zinc temporary . " Approved
modifications
Upper Arkansas 8a, 8b, 9 Clarification of boundary between 8a and 8b, and adoption | Approved
of site-specific acute cadmium standard for 8b and 9
Middle Arkansas 2 New temporary modification for temperature (expiration Approved
7/1/2021)
Middle Arkansas 6b 2 year extension of temporary modification for temperature | Approved
Multiple segments New arsenic temporary modifications {expiration Approved
12/31/2021)
33 Yampa 13d and 13i -1 year extension of chronic.iron temporary modification Approved
Multiple segments New arsenic termporary modifications {expiration Approved
12/31/2021)
34 Multiple segments New arsenic temporary modifications {expiration Approved
12/31/2021)
35 Multiple segments New arsenic temporary modifications (expiration Approved
12/31/2021)
36 Closed Basin 3 New arseni¢ temporary modification {expiration Approved
' 12/31/2021)
37 Lower Colorado 4¢ 1 year extension of chroniciron temporary modification Approved
Lower Colorado 4e 2 % year extension of copper temporary modification Approved
38 S5t. Vrain6and 7 New iron and manganese temporary modifications Approved
{expiration 12/31/2020)
Multiple segments New arsenic temporary modifications {expiration Approved
12/31/2021)

REVISIONS TO REGULATION #32 — CLASSIFICATIONS AND NUMERIC STANDARDS FOR ARKANSAS
RIVER BASIN

Upper Arkansas River Segment 8b (Extension of Temporary Modifications)
The expiration date associated with the cadmium and zin¢ temporary modifications assigned to Segment 8b

(mainstem of Iowa Gulch from the historic ASARCO water supply intake to the lieadgate of the Paddock #1
ditch) was extended by one year, from 12/31/2017 to 12/31/2018. The extension was granted to provide
additional time for site monitoring and data analysis, consistent with the implementation plan submitted by
Resurrection Mining Company, so that uncertainty about what numeric standard is appropriate for protection of
the Aquatic Life Cold 2 use classification can be resolved. For example, there is a need for additional biological
monitoring of ponded wetland habitats to resolve uncertainty about the aquatic species that are resident or
expected to occur at the site.
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Based on the evidence presented during the rulemmaking process, the EPA concludes that the revision is consistent
with the general policy in The Basic Standards and Methodologies for Surface Waters (Regulation #31, Section
31.7(3)).* For example, Colorado’s general policy states that “in making a decision wag to whether a temporary
modification should be removed or extended, the Commission will consider the existence of an implementation
plan for eliminating the need for the temporary modification, the progress being made in trying to implement such
a plan, the impact of the temporary modification on the uses of the stream in the area of the temporary
modification and upstream and downstream of that area, and all other relevant factors.” The EPA’s regulation at
40 CFR § 131.13 provides that such general policies may be adopted at State discretion, while also specifying that
they are subject to the EPA’s review and approval. The Colorado general policy has been approved by the EPA
on multiple oceasions, and most recently on August 4, 2011. Because the revision is consistent with the evidence
presented to the Commission during the rulemaking process and Colorado’s approved general policy, the revision
to Upper Arkansas River Segment 8b is approved, subject to ESA consultation.

Upper Arkansas River Segment 8a. 8b. and 9 (Segment Boundary Clarification and Acute Cadmium)

The boundary between Segment 8a and 8b was clarified with additional location information including the
coordinates of the historic ASARCO water supply intake. EPA considers this to be a non-substantive, clarifying
change. The revision is approved.

In addition, a site-specific, hardness-dependent acute cadmium standard was applied to Segment 8b and 9. The
site-specific standard was derived using the EPA recalculation method. The supporting analysis, submitted by
Resurrection Mining Company, utilized the updated aquatic life toxicity database supporting the CWA § 304(a)
criteria recommendations issued by EPA in 2016, The site-specific acute standard was developed to protect the
aquatic species currently present or expected to occur in Segments 8b and 9. The recalculation procedure resulted
ina cadmium final acute value (6.9958 pg/L) higher than the cadmium species mean acute value for cutthroat
trout {5.401 pz/L). Because cutthroat trout are native to the Upper Arkansas River basm, the site-specific final
acute value was lowered to the cutthroat trout species mean acute value. The total recoverable to dissolved
cadmium conversion factor is taken from the 2016 CWA § 304(a) criteria document. Accordingly, the site-
specific standard is as follows:
Cadmium (acute) = Conversion factor* (09789 *Inthardness] - 3.5146)
Conversion factor = 1.136672 — In[hardness]*0.041838

The water quality standards regulation at 40 CFR § 131.11(b)(1)(ii) allows states to develop site-specific criteria
based on national CWA § 304(a) criteria recommendations that have been modified to reflect site~specific:
conditions. The EPA recalculation procedure involves making changes to the toxicity dataset supporting the

4 Section 31.7¢3) authorizes temporary modifications if an existing permitted discharge has a demonstraied or predicted
water quality-based effluent limit compliance problem, and one of two situations is shown to exist: (1) significant
uncertainty regarding the water quality standard necessary to protect current and/or future uses, or (2} significant
uncertainty regarding the extent to which existing quality is the result of natural or frreversible human induced conditions.
Section 31.7(3) requires that adequate supporting information must be submitted, including a justification for the interim
narrative-or numeric value, any data describing effluent and ambient quality, a plan for eliminating the need for the
temporary modification, and a justification for the proposed expiration date. Temporary modification expiration dates are
determined by the Commission based on relevant factors, including how soon resclving the issues that necéssitated
adoption of the temporary modification is deemed feasible. Pursuant to 31.7(3)(e), the Commission must hold an annual
rulemaking hearing to review temporary modifications that will expire within approximately two years. Pursuant to such
hearings, the Commission may delete, modify, or make no changes to each temporary modification. Compliance schedules
requiring actions intended to eliminate the uncertainty regarding the appropriate underlying staridard may be included in
the permit pursuant to 31.9(4)(b) (formerly 31.14(15)(b)}.
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national criteria recommendation so that it better represents the water quality requirements of the organisms
expected to occur at the site. The recalculation procedure recommended by EPA is described on pages 90-97 of
Appendix L to the Water Quality Standards Handbook (U.S. EPA, August 1994, EPA-823-B-94-005b).

EPA’s regulation at 40 CFR § 131.11{a)(1) specifies that states must adopt water quality criteria that protect the
designated use based on sound scientific rationale. The Region has concluded that the site-specific acute
cadmium standard is protective of the designated use, based upon a sound scientific rationale, and consistent with
the EPA’s water quality standards regulation at 40 CFR § [31.11(a)(1). Accordingly, the revision is approved,
subject to ESA eonsultation.

Middle Arkansas River Segment 2

A new temperature temporary modification was assigned to Segment 2 {mainstem of the Arkansas River
from Pueblo Reservoir to the Wildhorse/Dry Creek Arroyo) with an expitation date of July 1, 2021. The
temporary modification was adopted to provide time to resolve uncertainty about the temperature standard,
consistent with the implementation plan submitted by Colorado Parks and Wildlife. CPW will compile
additional water quality and biological data throughout the segment to support a decision about whether a
site-specific.standard would be appropriate.

Because the revision is consistént with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Middle Arkansas Segment 2 is approved, subject to ESA
consultation.

Middle Arkansas River Segment 6b

The expiration date associated with the temperature temporary modification assigned to Segment 6b
(mainstem of Saint Charles River from Edson Arroyo to the Arkansas River) was extended by two years,
from 6/30/2016 to 6/30/2018. The extension was granted to provide additional time to resolve uncertainty

about the temperature standard, consistent with the implementation plan submitted by Public Service
Company. Public Service Company will compile additional temperature data and investigate potential
anthropogenic influences on water temperature to support a decision about whether a site-specific standard

would be appropriate.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approved general policy, the revisions to Middle Arkansas segment Gb are approved,
subject to ESA consultation.

Multiple Segments

New chronic arsenic temporary modifications were assigned to Upper Arkansas River segments 2a, 2¢, 7,
14b, 18, and 37, Middie Arkansas River segments 7a, 7b, 18a, and 20, Fountain Creek segments 1b, and 8,
and Lower Arkansas River segments 9a, 11, and 19, with an expiration daté of December 31, 2021. The
temporary modifications require that existing discharges maintain and protect current conditions (see
32.6(2)(c)). The temporary modifications are consistent with Colorado’s arsenic strategy, which has
included application of temporary modifications to various segments on a statewide basis where 0.02 pg/L
water + fish mumeric standards have been assigned. The temporary modifications provide time to resolve
uncertainty about what numeric standards are appropriate for protection of human health.

14
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Because the revisions to multiple segments are consistent with the evidence presented to the Commission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.

REVISIONS TO REGULATION #33 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR UPPER
COLORADO RIVER BASIN AND NORTH PLATTE RIVER (PLANNING REGION 12)

Yampa River Segments 13d and 13i

The expiration date associated with the chronic iron temporary modification assigned to Segment 13d (Dry
Creek and tributaries from the source to Temple Gulch) and Segment 131 (Mainstem of Grassy Creek,
including tributaries, from the source to Scotchman’s Gulch) was extended by one year, from 12/31/2017 to
12/31/2018. The extension was granted to provide additional time for site monitoring and data analysis,
consistent with the implementation plan submitted by the Seneca Coal Company and Peabody-Sage Creek
‘Mining, LLC, so that uncertainty about what numeric standard is appropriate for protection of the aquatic life
use can be resolved.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and-Colorado’s approved general policy, the revisions to. Yampa River Segments 13d and 13 are
approved, subject to ESA consultation.

Multiple Segments

New chronic arsenic.temporary modifications were assigned to Upper Colorado River segment 1, Blue River
segments 6a, 12, 17, and 18, Eagle River segments 2, 5¢, 9b, and 12, and Roaring Fork segments 3¢ and 10b,
with an expiration date of December 31, 2021. The temporary modifications require that existing discharges
maintain and protect current conditions (see 33.6(2)(c)). The temporary medifications are consistent with
Colorado’s arsenic strategy, which has included application of temporary modifications to. various segments
on a statewide basis where 0.02 pg/L water + fish numeric standards have been.assigned. The temporary
modifications provide time to resolve uncertainty about what numeric standards are appropriate for

protection of human health.

Because the revisions to multiple segments are consistent with the evidence presented to the Commission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.

REVISIONS TO REGULATION #34 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR SAN JUAN RIVER
AND DOLORES RIVER BASINS

Multiple Segments

New chronic arsenic temporary medifications were assigned to San Juan River segments 9a and 11a, Piedra
River segment 7, Los Pinos River segment 5, Animas/Florida River segments 10a, 13a, and 22, La Plata
River segments 2b, 5a, and 12, and Dolores River segments 1, 2, 3, 4a, 4b, 5a, and 5b, with an expiration
date of December 31, 2021. The temporary modifications require that existing discharges maintain'and
protect current conditions (see 34.6(2)(c)). The temporary modifications are consistent with Colorado’s
arsenic strategy, which has included application of temporary modifications to various segments on a
statewide basis where 0.02 pg/L water + fish numeric standards have been assigned. The temporary
modifications provide time to resolve uncertainty about what numerie standards are appropriate for
protection of human health.
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Because the revisions to multiple segments are consistent with the evidence presented to the Comimtission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.

REVISIONS TO REGULATION #35 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR GUNNISON AND
LowrRr DOLORES RIVER BASINS

Multiple Segments

New chronic arsenic temporary modifications were assigned to Upper Gunnison River segments 15b and 38,
North Fork of the Gunnison segment 3, Uncompahgre River segments 1, 3¢, 31, 4a, 4b, 10, and 11, Lower
Gunnison River segment 7b, San Miguel River segment &, and Lower Dolores River segments laand 2, with
an expiration date of December 31, 2021. The tempotary inodifications require that éxisting discharges
maintain and protect curfent conditions (see 35.6(2)(¢)). The temporary modifications are consistent with.
Colorado’s arsenic strategy, which has included application of temporary modifications to various segments
on a statewide basis where 0.02 pg/LL water + fish numeric standards have been assigned. The tempotary
modifications provide time to resofve uncertainty about what numeric standards are appropriate for
protection of human health.

Because the revisions to multiple segments are consistent with the evidence presented to the Commission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.

REVISIONS TO REGULATION #36 — CLASSIFICATIONS AND NUMERIC STANDARDS FOR R10 GRANDE
BASIN

Closed Basin Segment 3

A new chronic arsenic-temporary modification was assigned to Closed Basin segment 3 (all tributaries to the
Closed Basin excluding waters in segments 2a, 2b, 2c, and 4 through 13), with an expiration date of
December 31, 2021. The temporary modification requires that existing discharges maintain and protect
current conditions (see 36.6(2)(d)). The temporary modification is consistent with Colorado’s arsenic
strategy, which has included application of temporary modifications to various segments on a statewide basis
where 0.02 pg/L water -+ fish numeric standards have been assigned. The temporary modification provides
time to resolve uncertainty about what numeric standards are appropriate for protection of human health.

Because the revision i1s consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Closed Basin Segment 3 is approved.

REVISIONS TO REGULATION #37 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR LOWER
COLORADO RIVER BASIN

Lower Colerado River Sepment 4¢ (Iron)

The expiration date associated with the chronic iron temporary modification assigned to Segment 4e (Dry
Creek) was extended by [ year, from 12/31/2017 to 12/31/2018. The extension was granted to provide
additional time for site monitoring and data analysis, consistent with the implementation plan submitted by
Tri-State Generation and Transmission Association, Inc., to resolve uncertainty about what numeric standard
is appropriate for protection of the aquatic life use.
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Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Lower Colorado River Segment 4e is-approved, subject to
ESA consultation,

Lower Colorado River Segment 4e (Copper)

The expiration date associated with the copper temporary modification assigned to Segment 4e (Dry Creek)
was extended by 2 V2 years, from 6/30/2017 to 12/31/2019. The extension was granted to provide additional
time for site monitoring and data analysis, consistent with the implementation plan submitted by Tri-State
Generation and Transmission Association, Inc., to resolve uncertainty about what numeric standard is
appropriate for protection of the aquatic life use.

Because the revision is consistent with the evidence presented to the Commission during the rulemaking process
and Colorado’s approved general policy, the revision to Lower Colorado River Segment 4¢ is approved, subject to
ESA consultation,

Lower Colorade River Segment 4e (Use Protected Designation)

The use protected designation assigned to Segment 4e was retained. Although this decision is not a revision to
water quality standards, EPA acknowledges that the Commission’s decision was based upon the EPA-approved
water quality test at Regulation 31, section 31.8(2)(b)(()(B), and not the section 31.8(2)(b)(i)(C) test for effluent-
dependent and effluent-dominated waters (which is repealed effective 12/31/2019),

Multiple Segments

New chronic arsenic temporary modifications were assigned to Lower Yampa segments 9,.12a, 12b, 12¢, and
15, White River segments 4b, 14a, and 20, and Lower Colorado River segment 17b, with an expiration date
of December 31, 2021. The temporary modifications require that existing discharges maintain and protect
current conditions (see 37.6(2)(c)). The temporary modifications are consistent with Colorado’s. arsenic

strategy, which has included application of temporary modifications to various segments on a statewide basis
where 0.02 pg/L. water -+ fish numeric standards have been assigned. The temporary modifications provide
time to résolve uncertainty about what numeric standards are appropriate for protection of human health.

Beeause the revisions to multiple segments are ¢onsistent with the evidence presented to the Commission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.

REVISIONS TO REGULATION #38 - CLASSIFICATIONS AND NUMERIC STANDARDS FOR SOUTH PLATTE
RIVER BASIN, LARAMIE RIVER BASIN, REPUBLICAN RIVER BASIN, SMOKY HILL RIVER BASIN

St. Vrain River Segments 6 and 7

New iron and manganese temporary modifications were assigned to Segment 6 (all tributaries to St. Vrain
Creek including wetlands. from Hygiene Road to the confluence with the South Platte River, except for
waters in the Boulder Creek sub-basin and segments 4a, 4b, 4c, and 5) and Segment 7 (Lefthand Valley
Reservoir) with an expiration date of December 31, 2020. The temporary moedifications were adopted to
provide time for data collection and analysis, consistent with the implementation plan submitted by Raytheon
Boulder, to resolve uncertainty about what numeric standards-are appropriate for protection of the aquatic
life use assigned to Segment 6 and the aquatic life and water supply use assigned to Segment 7 (Lefthand
Valley Reservoir). The underlying iron standards were adopted for protection of the aquatic life use




Electronic Filing: Received, Clérkls@ficeds/R7ERs| Blopted January 9, 2017

classification, and the underlying manganese standard was adopted for protection of water supply use
clagsification.

Because the revisions are consistent with the evidence presented to the Commission during the rulemaking
process and Colorado’s approeved general policy, the aquatic life-based temporary modifications {segment 6 and
7) are approved subject to ESA consultation, and the water supply-based temporary modification (segment 7) is
approved.

Multiple Segments

New chronic arsenic temporary modifications were assigned to Upper South Platte River segments 16b and
19, Cherry Creek segment 2, Clear Creek segments 2b,-6, and 12b, Big Dry Creek segment 2, Boulder Creek
segment 17, St. Vrain Creek segments 4a and 12, Middle South Platte segment 7, Big Thompson River
segments 14, 16, and 17, Cache La Poudre segment 7, and Republican River segment |, with an expiration
date of December 31, 2021, The temporary modifications require that existing discharges maintain and
protect current conditions (see 38.6(2)(¢)). The temporary modifications are consistent with Colorado’s
arsenic strategy, which has included application of temporary modifications to various segments on a
statewide basis where 0.02 pgfL water + fish numeric standards have been assigned. The temporary
modifications provide time to resolve uncertainty about what numeric standards are appropriate for
protection of human health.

Because the revisions to multiple segments are consistent with the evidence presented to the Commission during
the rulemaking process and Colorado’s approved general policy, the revisions are approved.
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Consulting Temporary Modifications RMH

Engineers and October 4, 2016
Scientists

Technical Memorandum

Temperature Monitoring on the St. Charles River for Public Service
Company of Colorado Comanche Plant

Introduction

At the request of Public Service Company of Colorado (PSCo) (dba Xcel Energy), in 2014
GEI Consultants, Inc. (GE]) initiated a temperature monitoring program in Segment 6b of the
Middle Arkansas River Basin (COARMAO0G6b) to assist with addressing the uncertainty in the
appropriate temperature standards for the segment. Segment 6b is the mainstem of the St.
Charles River from the confluence with Edson Arroyo to the confluence with the Arkansas
River. GEI set up temperature monitoring stations on April 9™, 2014, at one site upstream of
Comanche’s Outfall 001 and one site downstream of Outfall 001 (Table 1, Figure 1). In
addition, continuous temperature data from the effluent channel are available from the
Division of Water Resources monitoring station. Segment 6b is currently classified as
Aquatic Life Warm 2 (Tier II), Recreation E, Water Supply, and Agriculture in Regulation
32 with a temporary modification for temperature of “current conditions” with an expiration
date of June 30, 2017 (Colorado Department of Public Health and Environment [CDPHE]
2016).

Table 1:  GEIl sampling site locations and dates on the St. Charles River.

St. Charles River - Segment 6b

Current Period of

Thermistor Site Location GPS Coordinates
Record

N 38°11°29.96”,

W 104°34°17.80” 4/9/14-09/30/16

St. Charles River Upstream of Outfall 001

N 38°11°29.53”,

W 104034110.55!1 4/9/14'09/30/16

St. Charles River downstream of Outfall 001

GEI Consultants, Inc.

4601 DTC Boulevard, Suite 900, Denver, CO 80237

303.662.0100 fax: 303.662.8757

Technical Memo | Page 1 www.geiconsultants.com
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Figure 1: Thermistor site locations in St. Charles River, Segment 6b of the Upper Arkansas
Basin.

Methods

Thermistors were placed in the main channel of the St. Charles River, with care taken to not
place them in habitats where unusual temperature fluctuations would be expected (i.e.
backwaters or eddies; or locations that would become dewatered with reduced flows).
Thermistors were attached to a cinderblock with a 3/8 inch (in) steel cable, and the
cinderblock was placed over a 6 foot (ft) T-post driven approximately 4 ft into the river
substrate. The cinderblock was attached to a 15 ft length of 3/8 in steel cable that was
attached to a second 6 ft T-post driven approximately 4 ft into the river bank. The T-posts on
the river bank were approximately 5 ft above the water surface at both locations. Both
thermistors were enclosed in a 6 in piece of perforated PVC piping to prevent inaccurate
measurements due to solar heating.

Temperature data have been collected year-round at 15-minute intervals since thermistor
placement in April 2014. Temperature data are retrieved by removing the thermistor from the
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water for a short period of time, usually less than 15 minutes. The thermistor (HOBO Water
Temperature Pro v2 Data Logger — U22-001) is attached to an offload device (HOBO Optic
USB Base Station — BASE-U-4), and the temperature data is downloaded onto a laptop
computer with HOBOware software. The thermistor is then placed back into the river to
continue recording water temperature.

A set of quality control measures has been used to evaluate the dataset and eliminate data that
do not appropriately represent instream temperatures due to various causes such as a
dewatered thermistor or thermistor malfunction. Temperature data are discarded from the
dataset and not evaluated further if they do not meet the following guidelines:

» Maximum temperature 36°C or greater

» Maximum temperature 25°C or greater and the difference between the minimum
and maximum temperatures was 15°C or greater; or

= Difference between the minimum and maximum temperature was 25°C or greater

» Sample size for each day did not include the full range of interval data

» Sporadic daily values were bracketed by periods of no data

The revised data were used to calculate running two-hour daily averages and running weekly
average temperature (WAT) parameters for comparison with the proposed Daily Maximum
(DM) and Maximum Weekly Average Temperature (MWAT) standards for Warm Water
Tier II stream segments in Regulation 31. The DM is defined as “the highest two-hour
average water temperature recorded during a given 24-hour period.” The MWAT is defined
as “the largest mathematical mean of multiple, equally spaced temperatures over a seven-day
consecutive period, with a minimum of three data points spaced equally through the day.”

Results

There are several data gaps in 2014 and 2015. Data from June 20, 2014, through August 4,
2014, are missing from both sites due to four large storm events in July with flows in excess
of 2000 cfs (USGS gage #07108900, St. Charles at Vineland, CO). Both the upstream and
downstream temperature loggers washed away in one of the storm events in July. When GEI
personnel went to retrieve data, the north and south banks where the T-posts were anchored
eroded away, and all T-posts, cinderblocks, and the temperature loggers were lost. Complete
replacement of the thermistor set-ups could not be completed until August 4, 2014. Data
collected between the previous data download and the storms were lost with the loggers.
Data are also missing from June 6, 2015 through July 7, 2015, and July 22, 2015 through
August 3, 2015, from the upstream site due to the loggers being buried in sediment. Storm
events with flows in excess of 300 cfs resulted in the logger being buried in sand each time.
Data is also missing from the downstream site due to equipment malfunction on August 5,
2015, which was not discovered until data were downloaded. This resulted in inaccurate
measurements from August 5, 2015 through August 27, 2015, resulting in a slightly shorter
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period of record for this site compared to the upstream site. Because of these data gaps in the
summer months when temperature are expected to be highest, GEI increased data retrieval
frequency from once every 4 to 6 weeks to twice monthly in summer 2016 to ensure better
data continuity. There have been no data gaps to date in 2016.

The calculated MWAT and DM values for data collected to date from the St. Charles River
upstream and downstream sites are shown in Figures 2 and 3. Even with the data gaps in
summer 2014 and 2015, there have been exceedances of the summer DM temperature in the
St. Charles River upstream of the Xcel Comanche facility in all three years. There are also
exceedances of the DM at the downstream site, but temperatures are slightly lower at the
downstream site than at the upstream site. The effluent also exceeds the DM temperature
standard in the summer months in all three years, but only slightly (Figure 4). The highest
summer temperatures in the effluent are lower than those at the upstream and downstream St.
Charles sites. The effluent also exceeded the MWAT in the spring shoulder months, late
January and February, in 2016.

Next Steps

The exceedances of summer DM temperature standards upstream of the discharge indicate
that ambient-based temperature standards based on existing quality may be appropriate for
this segment. Although temperature data have been collected for three years, there is still
uncertainty as to the appropriate summer temperature standard due to the data gaps in July
and August.

Additionally, after a meeting with the agencies in August 2016, it was determined that
additional temperature spot monitoring should be initiated to help evaluate if temperatures in
the vicinity of the Xcel outfall are representative of the entire Segment 6b. Spot temperature
measurements will be collected at the same time as data downloads from the thermistors at
six additional sites in Segment 6b. The spot measurement sites begin approximately 1 mile
below the top of the segment, to a location approximately 2 miles above the confluence with
the Arkansas River, matching sites sampled earlier as part of the selenium use-attainability
analysis (GEI 2013). Spot measurements will be compared to concurrent thermistor
measurements to determine if temperature is consistent throughout the segment.

Given the data gaps in summer, GEI recommends collecting an additional two years of data
in 2016-2017 to have more complete data to calculate ambient-based standards. As was done
in 2016, temperature data would be downloaded on a more frequent basis to help ensure no
data gaps during the critical summer months over the next two years, along with the spot
measurements to better represent the entire segment.

Furthermore, Xcel is revising its study plan to include investigation of any anthropogenic
sources of temperature in the vicinity of the Comanche plant. Xcel plans on studying the
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sources of temperature over the next few years to make the required demonstrations for
ambient-based standards based on revisions to Regulation 31.
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Figure 3: Daily Maximum and Weekly Average Temperature at the thermistor site location
downstream of the Comanche Electric Generation Station and Outfall 001 on the
St. Charles River.
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Figure 4:

Daily Maximum and Weekly Average Temperature in the effluent from Outfall 001.

Suzanne Pargee, Water Quality Specialist Steve Canton, Vice President

October 3, 2016
Christine Johnston, Xcel Energy
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/ Upper Des Plaines River
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Location of the Will County Station Thermal Discharge into the Chicago Sanitary and Ship Canal of lower Lockport Pool.
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Midwest Generation, LLC
Will County Generating Station
NPDES No. 1L0002208

Outfalls 002 and 003

Outfall 001
N 0 s 0.5 Mi
A 0 e 2000 Ft

Note: Outfall 001 is the outfall for heated condenser water
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Joliet'Station #29

Brandon]Road

IFockiand|Dam

\

Lower Des Plaines River

\

Joliet Station #9

N

Location of Joliet Station #9, Joliet Station #29, Flint Hills Resources, Stepan Company, and ExxonMobil Thermal Discharges into the lower Des Plaines River of Upper Dresden Island Pool.
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Midwest Generation, LLC
Joliet 9 Generating Station
NPDES Permit No. IL0002216

Note: Outfall 001 is the outfall for 