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Subject: Final Report dated June 2007 - Results of Unionid Mussel Monitoring in 
2006 near Quad Cities Nuclear Station, Mississippi River Miles 504 to 
507.5 

References: IEPA Order 07-01 dated July 19, 2006 related to Quad Cities Nuclear 
Power Station Provisional Variance Request Letter dated July 17, 2006 

I EPA Order 07-03 dated August 2, 2006 related to Quad Cities Nuclear 
Power Station Provisional Variance Request Letter dated August 1, 2006 

Dear Mr. Callaway: 

Special Condition "C" of the Agency's Order 07-01 dated July 19, 2006 and Special 
Condition "C" of the Agency's Order 07-03 dated August 2, 2006 regarding the 
provisional variances for Quad Cities Station require the station to conduct a mussel 
study specific to the provisional variances and to submit the documentation for the 
mussel study to the Agency and the Dept. of Natural Resources within 60 days after 
completing the survey. Quad Cities Letter PM-06-020 transmitted the summary of 
mussel study that took place August 3-5, 2006. Quad Cities Letter SVP-06-1 09 
transmitted the summary of mussel study that took place September 20-25, 2006. 

Attached is the final report from Ecological Specialists Inc. of the Unionid Mussel 
Monitoring near the Quad Cities Nuclear Station that was performed August 3-5, 2006 
and September 20-25, 2006. The final report concludes the elevated water temperature 
downstream of the Quad Cities Station discharge did not cause acute mortality to 
mussels in either the Steamboat Slough Bed or the Cordova Bed to either adult or 
young mussels. 
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Neels at (309) 227-3200, Mark Stuhlman at (309) 227-2765, or John Petro at (630) 657~ 
3209. 
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~ 
William R. Gideon 
Plant Manager 
Quad Cities Station 
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cc: Mr. Mike Conlin 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 
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Suite A 
Sterling, Illinois 61081 
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1.0 Introduction 

In July and August 2006, Illinois Environmental Protection Agency (Illinois EPA) granted Exelon Generation Company 

(Exelon) provisional variances that allowed additional excursion hours (beyond the annual allotment of 87.6 hours 

allowed by regulation) and higher thermal discharge limits for Exelon's Quad Cities Nuclear Station (QCNS). The 

provisional variances were needed to address periods of low Mississippi River flows and high ambient River 

temperatures experienced in the summer of 2006. As a condition to the issuance of the provisional variances, Illinois 

EPA ordered that Exelon monitor and study whether mussel beds near the QCNS discharge were impacted because of the 

thermal exposures authorized by the provisional variances. Exelon requested that Ecological Specialists, Inc. (ESI) 

conduct the monitoring program ordered by Illinois EPA. 

Three freshwater mussel beds occur in the vicinity of QCNS: the Steamboat Slough Bed, located approximately 675 to 

1125 m downstream of the end of the QCNS mixing zone; the Upstream Bed, located approximately 730 to 1130 m 

upstream of the QCNS diffuser pipe; and the Cordova Bed, located about 3000 m downstream ofQCNS (Figure 1-1). 

ESI sampled and studied each of these mussel beds in 2004, 2005, and 2006. As shown on Table 1-1, since 2000, only 

in 2006 did QCNS use more than its annual allotment of 87.4 excursion hours; in 2001 and 2005, QCNS used about Y2 

of its allotted hours and in other years QCNS did not use any excursion hours. Thus, data and information concerning 

the mussel beds and unionid (freshwater mussel) community characteristics obtained by ESI in prior years (when 

significant numbers of excursion hours were not used by QCNS) provide important and valuable information on which to 

base an evaluation of possible impacts related to QCNS operations allowed by the 2006 provisional variances. 

This report describes the methods employed to conduct the 2006 monitoring program and the results of the program, 

and assesses the extent to which QCNS operations under the 2006 provisional variances may have impacted mussel beds 

in the vicinity of the plant. The report concludes that the most notable adverse impacts that appear related to summer 

2006 elevated temperatures and low river flows were observed in the Upstream Bed, which is located above the QCNS 

discharge and thus not effected by provisional variance operations. Overall, mussel community characteristics in the 

Steamboat Slough Bed, which is located immediately downstream of the QCNS discharge, remained fairly consistent 

with characteristics observed in prior years, suggesting that provisional variance operations did not adversely impact the 

bed. Changes in community characteristics that were observed appear more related to siltation that occurred due to low 

current velocity. Provisional variance operations effects on the Cordova Bed were unclear due to the added effect of zebra 

mussel infestation. Planned studies for 2007 and 2008 may clarifY the effects of the provisional variance that occurred in 

the summer of 2006 on unionid communities. 
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2.0 Sampling and Analytical Methods 

The Cordova, Upstream and Steamboat Slough beds were sampled August 3, 4, and 5, 2006, using the same methods 

ESI used in July 2005 to sample these same beds. The beds were also sampled from September 20 to 25, 2006, using the 

same methods ESI used in October 2005 to sample the beds. Density, age distribution, and observed mortality were 

estimated using quantitative sampling methods. Species richness was estimated from qualitative samples. 

Quantitative samples were obtained as follows. Forty and ninety quantitative samples were collected in each bed in 

August and September 2006, respectively. Random quantitative sampling locations in each bed were generated using 

GIS and plotted on a Hummingbird Depthfinder with GPS matrix 76. Quantitative samples were obtained from each 

location by a diver who excavated all substrate material from a 0.25m2 quadrat to a depth of I 5cm and placed the 

material into a bucket. The surface crew retrieved the material and rinsed it through 6mm and 12mm sieves. Substrate 

and debris were searched and unionids removed. All live unionids were identified to species, measured (length in mm), 

aged (external annuli count), and returned to the river. Freshly dead shells (FD- dead within the past year- :nacre 

shiny, hinge flexible, valves attached, with or without tissue) were identified, counted, and classified as young unionids 

(Ambleminae :55 years old; Lampsilinae and Anodontinae :53 years old). Weathered shells (WD: nacre chalky, hinge 

brittle, valves typically separated, periostracum intact) and subfossil shells (SF: periostracum eroded, valves separate, 

very chalky) were noted as present. Substrate characteristics (Wentworth scale) and sample retrieval depth 

(pneumometer) were recorded for each sample location. 

The qualitative sampling approach was designed to collect as many individuals as possible, thereby increasing the 

probability of fmding rare species (Kovalak eta/., 1986). For each qualitative sample, a diver searched for and collected 

unionids for 5-minute intervals at 20 and 25 locations throughout each bed in August and September, respectively. All 

live and fresh shells ofunionids were identified, designated as adults or young unionids, and counted. Live unionids 

were returned to the river. The position of each qualitative sample location was recorded with a Trimble Pathfmder XP 

or Hummingbird depthfinder GPS. Additionally, surface and bottom water temperature, dissolved oxygen (DO) levels, 

and current velocity were recorded at each location. 

The extent of infestation by zebra mussels in the beds was also observed and recorded during monitoring events. 

In addition to obtaining water temperature data upstream and downstream of QCNS and over the mussel beds, 

temperature recorders were installed in the substrate at the north and south ends of the Steamboat Slough and Upstream 

beds to measure with greater precision the temperatures to which unionids actually were exposed. The substrate 

temperature recorders were installed on June 28 and removed on August 28, 2006. Temperature data from the 

Steamboat Slough recorders were obtained for the entire June 28- August 28 time period. Data from the north 

Upstream Bed recorder were obtained for the June 28 - July 25 time period. Data from the south Upstream Bed recorder 

were obtained for the July 15- August 28 time period. 

2 
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Data regarding the mussel bed community characteristics were analyzed using Analysis of Variance methodology 

(ANOVA). The following parameters were analyzed: (1) differences in total, young and adult density; (2) differences in 

Ambleminae and Lampsilinae density; and (3) differences in density of freshly dead shells based on sampling dates and 

bed location. The data were Log (x+ 1) transformed for ANOV As and significance level was deemed to be p<0.05 for all 

tests. Regression analysis was used to determine the slope (rate of increase) of species with respect to cumulative 

individuals, using the equation: cumulative species= slope • log (cumulative individuals). The intercept constant was 

set to zero, as no species are present if no individuals are collected. 

3 
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3.0 Results and Discussion 

3.1 River Flow Rates and Water and Substrate Temperatures 

July and August 2006 river conditions included very low river flows and elevated ambient water temperatures (see 

Tables 3-1, 3-2, 3-3, and 3-4). River flow rates in July and August 2006 were lower than flow rates recorded in the 

corresponding months of2000 through 2005 (Figure 3-1). Minimum flows recorded for June through October 2006 

were: 42,023cfs in June; 19,780 cfs in July; 12,650 cfs in August; 21,239 in September; and 21,335 in October. Intake 

Bay temperatures were very high in July and August 2006. July intake temperatures averaged 81.9°F, and maximum 

temperature reached 91.1 op (see Table 3-2). As a consequence, QCNS used 117.25 excursion hours in July 2006 (see 

Table 3-2). The low flow and high temperature conditions persisted in August 2006; intake water temperature averaged 

81 op and reached 91.6°F (see Table 3-3). As a result, an additional I 05.5 excursion hours were used in August (see 

Table 3-3). In September 2006, intake water temperature declined to< 77°F and river flows were above 20,000 cfs; 

excursion hours were not used in September (Table 3-4). The total excursion hours used by QCNS in 2006 was 222.75. 

Temperatures measured on substrate temperature recorders indicate that the substrate serves as a buffer on temperature. 

Average substrate temperature in the Upstream Bed was similar to, but less variable than the intake bay water 

temperature, as peaks and valleys were not as extreme in the substrate (Figure 3-2). During low flow conditions, 

experienced from July 31, 2006 through August 3, 2006, intake bay temperature reached a high of 91 op compared to 

high ambient river temperature of 88°F measured Y.. mile upstream of intake. The higher water temperatures recorded at 

the intake were due to recirculation of water discharged from the plant, which may occur during periods of extreme low 

river flows. Intake bay water temperatures ranged from 76.9°F to 91.1 °F in July (a range of 14.2°) and averaged 81.9°F 

(see Table 3-2). Upstream bed substrate temperatures ranged from 77.4°F to 87.4°F (a range of 10°) and averaged 

81.4 °F. Similarly, in August, intake bay temperature averaged 81 op and ranged from 73.8 to 91.6°F, a range of 17 .8°F 

(see Table 3-3). In contrast, Upstream bed substrate temperature averaged 80.6°F and ranged from 75.2 to 88.4°F, a 

range of l3.2°F (see Table 3-3). The difference between the intake bay and Upstream Bed substrate temperature 

averaged 1.1 op and 1.2°F cooler in July and August, respectively. The minimum Upstream Bed substrate temperature 

was equal to or 0.2°F warmer than the intake bay water temperature, while maximum Upstream Bed substrate 

temperature was cooler than intake bay water temperature by 2.6°F and 3.9°F in July and August, respectively. 

Downstream of the QCNS discharge, maximum calculated water temperatures in July and August ranged from 77 to 

96°F (a range of l9°F), and averaged 85.6° and 84.4°F in July and August, respectively (see Tables 3-2 and 3-3). 

Substrate temperature measured in the north end of the Steamboat Slough bed during the same period ranged from 

77.7°F to 91.4°F (a range of 13.7°F), and averaged 84.5 and 83.6°F in July and August, respectively. In the south end 

of the Steamboat Slough bed, substrate temperatures ranged from 77.8 to 90.4°F (a range of 12.6°F), and averaged 

84.3f0 and 83.3F0 in July and August, respectively. Steamboat Slough bed north end substrate temperature averaged 1.4 

and 1.7°F lower than the calculated maximum river temperatures in July and August, respectively. The temperature 

difference between the calculated maximum river temperature and the Steamboat Slough substrate temperature ranged 

from 0 to 6.1 °F lower in the north end and 0 to 6.3 ap lower in the south end. Substrate temperature in the north end of 
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Steamboat Slough bed was most similar to measured downstream river temperature (see Figure 3-2 and Tables 3-2 and 

3-3). The north end Steamboat Slough substrate temperature was l.4°F"less than to 2.5°F greater than the maximum 

downstream measured river temperatures. 

Substrate temperatures in the north and south end of the Steamboat Slough bed were :Sl °F different (see Table 3-2 and 3-

3). Maximum substrate temperature in the north end of Steamboat Slough bed was 4.2°F warmer than the Upstream Bed 

(see Figure 3-2 and Tables 3-2 and 3-3). Maximum south end Steamboat Slough substrate temperature was <4°F 

warmer than the Upstream Bed. 

The differences between substrate temperatures and ambient water temperatures above the substrate may be important 

with respect to understanding the possible effects of elevated water temperatures on union ids. First, unionids buried in 

the substrate are not exposed to the more extreme water temperatures. Second, the buffering effect of the substrate 

allows unionids to acclimate to temperature changes. 

3.2 Upstream Bed 

The Upstream Bed habitat has remained consistent from one monitoring event to the other (July 2004, July and October 

2005, and August and September 2006; Table 3-5). The Upstream Bed is located near the mouth of the Wapsipinicon 

River and upstream ofQCNS diffuser discharge (see Figure 1-1). Substrate in the bed is a mixture of sand, silt, and clay, 

with sand being the major constituent (see Table 3-5). However, substrate constituents varied considerably among 

sample points (CV [coefficient of variation] near or exceeding 100 except for sand). 

Depth from water surface within the sampled area ranged from 0.6 to 7.3m. DO levels were slightly below saturation 

during July 2004, October 2005, and September 2006, and supersaturated in July 2005 and August 2006. _The high DO 

during July/August 2005 and 2006 is possibly a result of higher levels of aquatic flora associated with the low flow and 

high temperature conditions that occurred in both years. River current velocity averaged :S0.5rn/sec in July during all 

monitoring events, ranging from a low ofO rn/sec in August 2006 to 0.6m/sec in July 2004 and 2005 (see Table 3-1). 

Average current velocity over the Upstream Bed was lowest in 2006, averaging 0.04 and 0.1 m/sec in August and 

September, respectively. 

Water temperature (measured approximately 0.5m above the substrate) on August 5, 2006 averaged 85.3°F, 4.9° higher 

than in 2005 and slightly higher (0.7°F) than the intake bay temperature (84.6°C) on the same day (see Tables 3-3 and 3-

5). Substrate temperature exceeded 84.2°F for 57 hours between July 16 and 19, and for 247 hours between July 28 and 

August 7 (Figure 3-3). Substrate temperature did not exceed 86°F in mid July, but exceeded 86°F for 86 hours, and 

87.8°F for 2 hours in late July/early August (see Figure 3-3). The maximum temperature (88.3°F) recorded in the 

Upstream Bed substrate occurred on August 1, 2006 (see Table 3-3). 

5 
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Zebra mussel (Dreissena polymorpha) infestation was moderate (a few zebra mussels on most unionids) in 2004, but 

declined to an average of <I and a maximum of 10 zebra mussels per unionid in 2005. Zebra mussels were similarly low 

in 2006, averaging 0.8 and 1.4 zebra mussels per unionid in August and September, respectively (see Table 3-6). 

Most Upstream Bed unionid community characteristics have remained consistent across monitoring events; however, as 

discussed below, in 2006, certain changes were noted that appear to be attributable to higher ambient water temperatures 

experienced that year. The bed is species rich and moderately dense. Most species show evidence of recent recruitment 

into the community, and mortality generally is low. The slope of the cumulative individuals vs. cumulative species 

regression was high and consistent across monitoring events, averaging near seven (see Table 3-6). At least 25 species 

reside in the Upstream Bed, with 21 species (84%) collected during each sampling event. No new species were collected 

in 2006. The community averages 57% Lampsilinae species and 40% Ambleminae species (see Table 3-6). In 2006, the 

percent Ambleminae (43.4% in August and 45.2% in September) was slightly higher than average (40.3%), and percent 

Lampsilinae was slightly lower (53.0% in August and 49.6% in September) than average (56.5%). When sample data 

covering 3 years of monitoring are considered, Lampsilinae density is significantly higher than Ambleminae density (t=-

2.314, df=612, p<0.05). In 2005, Lampsilinae density was also significantly higher than Ambleminae density (p<O.lO). 

1n contrast, in 2006 the density of Lampsilinae and Ambleminae did not differ significantly in 2006 (p=0.4 72 and 0.986 

in August and September, respectively). This suggests that Lampsilinae species in the Upstream Bed may be declining. 

Further monitoring is needed to determine whether the decreased abundance ofLampsilinae in the Upstream Bed is real 

or due to stochastic factors. Exelon's ongoing QCNS monitoring program scheduled for 2007 and 2008 should provide 

useful data to answer this question. 

Obliquaria reflexa (average 30% of the community) was the dominant Lampsilinae species, and Amb/ema plicata 

(average 21% of the community) was the dominant Ambleminae species in the Upstream Bed throughout the 2004 to 

2006 time period. The federally endangered Lampsilis higginsii was collected in both 2005 and 2006 in the Upstream 

Bed. Ellipsaria lineolata (Illinois and Iowa threatened species) and Ligumia recta (Illinois threatened species) were 

collected during each monitoring event. 

Unionid density in the Upstream Bed averaged near 9 unionids/m2 and did not differ significantly across sampling events 

(see Table 3-6). Young unionids were abundant in the community with 35 to 50% ofunionids collected being :55 years 

old. Density of unionids :55 years old was significantly lower in July 2004 than in October 2005 and October 2006, but 

not significantly different from other summer monitoring events. Density ofunionids >5 years old has remained 

constant. The increased density of young unionids observed during October sampling events probably is because young 

unionids are likely larger and more susceptible to capture later in the summer and fall. 

Mortality in the Upstream Bed, which had generally been low (<10%) increased in September 2006. In September 2006, 

average density of freshly dead unionids was significantly higher than during other monitoring events. The average 

percent mortality increased to 15.1 %, mostly due to mortality of young unionids (24.8%). In August 2006, young 
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unionid mortality was only 2.6%. When subject to stress, unionids are able to "clam up" and shift from metabolism to 

catabolism until energy reserves are depleted. Smaller and younger unionids have less reserve than larger unionids, and 

Ambleminae (which are not dominant in the Upstream Bed) can remain in a catabolic state for longer periods than 

Lampsilinae due to their ability to tightly close their valves. The elevated July and August 2006 ambient river 

temperatures are likely to have contributed to the significantly higher than normal mortality rates observed in the 

Upstream Bed in October 2006, particularly with regard to Lampsilinae and smaller unionids. 

Community characteristics within the subfamilies Lampsilinae and Ambleminae were also similar across monitoring 

events, with the exception of young Ambleminae and mortality ofLampsilinae (see Table 3-6). Density of Ambleminae 

>5 years old, and both juvenile and adult groups of Lampsilinae remained consistent over time. The density of :55 year 

old Ambleminae has fluctuated but increased with time. When all collected Ambleminae (both qualitative and 

quantitative samples) are considered, all six species found in July 2004, four of the six species found in July 2005, and 

all of the five species found in October 2005 were represented by youngsters. Five of the six species found in 2006 were 

represented by youngsters (see Table 3-6). 

Warmer July and August temperatures in 2006 did not appear to affect the condition of Ambleminae, as all individuals . 

collected were behaving normally (no gaping, slow response time, or excess mucous), and no freshly dead Ambleminae 

were collected. Additionally, total density and adult density did not differ across monitoring events. Young unionid 

density increased compared to previous monitoring events. Mortality remained less than I 0%, and density of freshly 

dead shells did not differ across sampling dates (see Table 3-6). 

Warmer ambient temperatures experienced in 2006 appear to have affected Lampsilinae in the Upstream Bed. No freshly 

dead Lampsilinae were collected in July 2005, and only a few adult Lampsilinae were found freshly dead in October 

2005. In 2006, density of freshly dead Lampsilinae was significantly higher in September than in other sampling dates, 

suggesting acute mortality (see Table 3-6). The increase in mortality appeared to be mostly young unionids. Percent 

mortality increased to 21.7%, with 12.5% adult mortality and 39.6% young unionid mortality. Additionally, the percent 

live young Lampsilinae decreased from 50% in August to 26% in September. However, live unionids collected on both 

2006 dates did not show any signs of stress (gaping, warm to the touch, excessive mucous). However, Lampsilinae total, 

adult, and juvenile density did not differ across monitoring events (see Table 3-7). When all collected unionids are 

considered, young of nine of 11 and 12 Lampsilinae species were collected in July 2004 and October 2005, respectively, 

and half of the Lampsilinae species collected in July 2005 were represented by young animals. In 2006, all species were 

represented by young unionids in August, and eight of 11 were represented by young unionids in September. 

3.3 Steamboat Slough Bed 

The Steamboat Slough bed is located approximately 750m downstream of the QCNS mixing zone (see Figure 1-1). 

Substrate in the Steamboat Slough bed was primarily sand, but in 2006 silt increased from <10% to >20%, forming a 

layer over the sand (Table 3-8). During 2006 monitoring, this silt layer was cooler to the touch than the water. 
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Depth from the water surface ranged from 0.9 to 4.3m on all study dates. Current velocity varied from 0.1 to 0.6 m/sec 

in pre-2006 studies, however, in 2006, current velocity was only zero to 0.2 m/sec due to low river flow rates. The low 

current velocity is likely the cause of silt accumulation over the substrate observed in 2006. DO ranged from a low of 

5.1 mg/L in August 2006 to a high of 12.8 mg/L in July 2005, and was similar to observed Upstream Bed DO 

measurements. Very few zebra mussels were found in the Steamboat Slough bed; none were observed in August 2006 

and an average of only 0.02 zebra mussels/unionid was observed in September 2006. As in previous years, zebra 

mussels increased with distance from the QCNS discharge. The paucity of zebra mussels in the Steamboat Slough Bed 

may be due to higher water temperature or fluctuating conditions with respect to substrate, current velocity, DO, and 

temperature. 

Water temperatures during sampling events in 2006 were higher, for longer time periods, than in 2005. Water 

temperature in the Steamboat Slough bed averaged 1.8°F, 4. 7°F, 3 .2°F, 2. 7°F, and 4.3 °C higher than in the Upstream 

Bed in July 2004, July 2005, October 2005, August 2006, and September 2006, respectively (Tables 3-5 and 3-8). 

Steamboat Slough water temperature measured on August 5, 2006 (approximately 0.5m above the substrate) averaged 

88°F, 2.9° degrees higher than in 2005 (see Table 3-8). Substrate temperature between June 28 and August 28, 2006 

exceeded 84.2°F (29°C) twice: between July 6 and 21, for 14 days and 18 hours, and between July 24 and August 10, 

for 16 days and 8 hours (Figure 3-3). Substrate temperature exceeded 86°F (30°C) for 4 days and 9 hours between July 

15 and 20, and for 9 days and 12 hours between July 28 and August 7. Substrate temperature in Steamboat Slough 

exceeded 87.8 °F (31 °C) for 1 day and 3 hours between July 19 and 20, and 6 days and 14 hours between 29 July and 

August 7. Substrate temperature exceeded 89.6°F (32°C) for 5 days and 8 hours between 30 July and 5 August (see 

Figure 3-3). 

The Steamboat Slough Bed unionid community changed slightly from 2004 to 2006, but the changes do not reflect those 

that would be expected from elevated water temperatures. Ifunionids in the Steamboat Slough bed were affected by 

increased water temperatures, higher mortality or lower density ofLampsilinae and younger unionids, as observed in the 

Upstream Bed in October 2006, would be expected. However, some of the changes in Steamboat Slough unionid 

characteristics appear to be the opposite of what would have been expected in light of the persistent high substrate 

temperatures in 2006. Characteristics in the bed that were similar from year to year (fluctuating, but with no increasing 

or declining trend) include density of freshly dead shells and number of species collected each year. However, both 

Ambleminae (5.5/m2
) and Lampsilinae (3.4/m2

) density increased from October 2005 (2.6/m2 and 1.6/m2
, respectively). 

Adult Ambleminae density declined, while Lampsilinae density did not differ significantly between August and 

September 2006 (Table 3-8). Mortality did not increase significantly and was similar between adults and young unionids 

within each subfamily. The percentage of young unionids for both subfamilies was higher than in previous years. None 

of the unionids collected in either August or September were warm to the touch, gaping, or excreting excessive mucous. 

The only sign of stress observed was one A. plicata and one Q. quadrula collected in August were lighter than normal 

(possibly emaciated). 
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Thus, high water temperature did not seem to result in any acute effects within the Steamboat Slough Bed. Future 

monitoring will facilitate evaluation of chronic effects. Other factors that may be affecting union ids in this bed include 

low current velocity, which is necessary to deliver food and oxygen to the unionids, and the heavy siltation, which can 

smother heavier shelled union ids if the condition persists. As previously mentioned, silt was over 20% of the substrate 

in both August and September 2006, compared to <10% during previous monitoring events (see Table 3-8). 

The percentage of Lampsilinae in the Steamboat Slough Bed seems to be increasing, which is consistent with high silt 

load effects, but not consistent with high temperature effects (Table 3-9). Before 2006, Lampsilinae comprised <40% of 

the community and Ambleminae comprised >60%. Lampsilinae were less abundant than Ambleminae in 2005, with 

average density in 2005 significantly different between Ambleminae (3.2/m2
) and Lampsilinae (1.9/m2

). In August and 

September 2006, density of Lampsilinae and Ambleminae were not significantly different. Total density of both 

subfamilies was significantly higher than previous years in August 2006, but declined in September; as a result, overall 

densities for 2006 were not significantly different from those observed in 2005. In September 2006, Ambleminae 

comprised 54.3% of the community, whereas Lampsilinae comprised 44.7%. 

Density of both young and adult Ambleminae in the Steamboat Slough Bed fluctuated in 2006. The percentage of young 

Ambleminae increased substantially in Steamboat Slough, from <1 0% in prior years to 22% in August and 33% in 

September 2006. Density of young Ambleminae increased from 0.2/m2 in prior years to 1.2/m2 in August, and 0.8/m2 in 

September. However, due to the high variability within the bed, the variations observed in 2006 were not significantly 

different (see Table 3-9). Adult Ambleminae increased from <2.5/m2 in prior years to 4.3/m2 in August 2006, then 

declined to 1.5/m2 in September. The increase was not significantly different from other dates, but the decline in density 

between August and September was significant. However, no change in either density or percentage of freshly dead 

shells occurred, and percent mortality of adult and young Ambleminae were similar. The decline in larger heavier 

shelled adult Ambleminae could be a result of silt smothering these unionids. Shells may be buried beneath the silt 

layer. The lack of decline in young Ambleminae and thinner.shelled Lampsilinae is also consistent with a heavy silt 

layer, as lighter and smaller unionids are able to remain on or migrate to the silt water interface and not be smothered. 

Lampsilinae density observed in August 2006 increased significantly compared to prior years, but in Septemper 2006, 

density declined such that density was not significantly different for 2006 compared to prior years (see Table 3-9). The 

same pattern was observed in the case of the Ambleminae. However, most of the decline in Lampsilinae density seemed 

to be due to a decline in adult density rather than density of young Lampsilinae, as was seen in the Upstream Bed. This 

suggests that silt cover may be affecting the unionid community in the Steamboat Slough Bed more than the elevated 

substrate temperature. 

Lampsilis higginsii has not been observed in the Steamboat Slough Bed. Both Illinois threatened species L. recta and E. 

lineo/ata were collected in both beds in both August and September 2006. No fresh shell of L. higginsii and L. recta 
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were found in either the Upstream or Steamboat Slough beds, but one fresh shell of E. lineolata was collected in the 

Upstream Bed. 

3.4 Cordova Bed 

The Cordova Bed is one of the Essential Habitat Areas designated in the L. higginsii recovery plan (USFWS, 2004). 

This bed has historically harbored a dense and diverse unionid community. However, density within this bed has 

declined in recent years primarily due to heavy zebra mussel infestation. The portion of the Cordova Bed sampled in this 

study is approximately 3000m downstream ofQCNS mixing zone, on the Illinois bank of the river. 

Zebra mussels (Dreissena polymorpha) were more abundant in the Cordova Bed than in either the Upstream and 

Steamboat Slough bed during monitoring events in this study (Table 3-10, and see Tables 3-5 and 3-8). Zebra mussel 

density has also been high in past studies (Table 3-11). Zebra mussels represent perhaps the most serious threat to all 

large river unionid populations. The zebra mussel's high reproductive rate and its ability to attach to hard surfaces make 

this species a particular threat to unionids. This mussel uses an epoxy like glue to attach elastic threads (byssal threads) 

to any hard surface, including other zebra mussels, crayfish, snails, and unionids. Although this mussel only reaches a 

maximum length of 4 em, hundreds of thousands can colonize a square meter. 

Zebra mussels can be detrimental to unionid communities (Schloesser and Kovalak, 1991; Hunter and Bailey, 1992; 

Haag eta/., I 993; Nalepa eta/., 1996; Ricciardi eta/., 1996; Schloesser eta/., 1996; Strayer and Smith, 1996). High 

unionid mortality in Lake Erie (Schloesser and Nalepa, 1994), Lake St. Claire (Nalepa eta/., 1996), and the lower 

Illinois River (Whitney eta/., 1996) was attributed to high zebra mussel density, and unionid mortality has been 

observed in areas of high zebra mussel density (> 1 ,OOO/m2
) in the Ohio River (ESI, 2002a; Morrison, [USFWS, 

Parkersburg, WV], pers. comm.) and in the upper Mississippi River (Tucker and Theiling, 1999). Ricciardi eta/. (1995) 

found that unionid mortality was strongly correlated with zebra mussel density >1000/m2
, and predicted >90% mortality 

when density reaches 6000/m2 and infestation reaches 100 zebra mussels/unionid. 

Zebra mussels appear to have a greater impact on some species than others. Haag eta/. (1993), in a test of six species, 

found Anodontinae to be the most sensitive to zebra mussel infestation, followed by Lampsilinae and Ambleminae. 

Hunter (1993) also found some species to be more sensitive to infestation than other species. Giant floater (Pyganodon 

grandis) was the most sensitive, followed by fragile paper shell (Leptodeafragi/is), fat mucket (Lampsi/is siliquoidea), 

pink heelsplitter (Potami/us a/atus), and black sand shell (Ligumia recta). 

Zebra mussels were first reported in the upper Mississippi River in 1991 (Cope eta/., 1997). Infestation of the study 

area was reported in 1994, and zebra mussel density averaged <101m2 in the Cordova Bed (Miller and Payne, 1995). In 

1999, most unionids in the Cordova Bed had <50 zebra mussels attached (Table 3-11). By 2000, zebra mussels 

encrusted all unionids and covered the substrate in most of the Cordova Bed. In 200I, few zebra mussels were found 

within 20m of the bank, but density further from the bank averaged 3000 to 4000/m2
• However, in 2002, zebra mussels 
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declined appreciably and only one-third of the unionid had a few zebra mussels attached. Zebra mussel density in 2003 

had declined to <I 000/m2
• Zebra mussel density increased in the Cordova Bed in 2004, as they encrusted most unionids. 

Density declined in 2005 and remained low in 2006 (see Table 3-10). In 2005, an average of0.3 and 1.3 zebra mussels 

per unionids was observed in July and October, respectively, and an average of 0.1 and 0.3 zebra mussel per unionid was 

observed in August and September 2006 (see Table 3-l 0). 

Zebra mussel infestation has resulted in high unionid mortality and reduced density within the Cordova Bed. Before 

heavy zebra mussel infestation (1994 ), density in the Cordova Bed ranged from 51 to 83 unionids/m2 and recruitment 

(measured as percentage ofunionids ~30 mm) ranged from I 0 to 49% (Miller and Payne, 1996). In 1999, zebra mussel 

density was extremely high, unionid mortality was near 50%, and recruitment was near zero at MRM 504.3 (ESI, 1999). 

Zebra mussel density declined between 2001 and 2003, unionid density and recruitment increased, and mortality 

declined. Density in 2002 and 2003 ranged from 3.6 to 8.1 unionids/m2 and, in 2003, recruitment was near 44% (Farr et 

a/., 2002 draft and ERDC, 2003 preliminary data). Unionid density has remained at a similar level since 2003, averaging 

4.3/m2 and percentage young unionids (~5 years old) averaging 44% (see Table 3-l 0). 

The Cordova Bed differs from the Upstream and Steamboat Slough beds in that it occurs along a slight outside bend in 

the river and its substrate is coarser (see Table 3-l 0). Substrate in the Cordova Bed averages 12.2% shell material, both 

zebra mussels and unionids. Emergent vegetation was present in 2006. Depth within the sampled portion of the 

Cordova Bed averaged 2.2m and ranged from 0.6 to 6.7m. Unionids were historically more abundant in deeper water, 

however density has declined in the deeper areas, likely due to zebra mussel infestation. Unionids are now also abundant 

in siltier shallow areas. Silt accumulation was not apparent in the Cordova Bed as it was in the Steamboat Slough Bed in 

2006. Current velocity averaged 0.2m/sec during 2004 and 2005, but averaged <0.1 m/sec in 2006 (see Table 3-l 0). DO 

was 6.0mg/L in July 2004 and 8.3mg/L in October 2005, similar to both the Steamboat Slough and Upstream beds. In 

2006, DO average was similar to previous years, but ranged from 4.3mg/L to 18.1 mg!L in October, most likely due to 

the increase in vegetation. 

Water temperature in the Cordova Bed averaged 77.5°F in July 2004 and 2005, 87.3°F in August 2006, 65.5°F in 

October 2005, and 64.2°F in September 2006 (see Table 3-10). These,temperatures were lower than both Upstream Bed 

and Steamboat Slough Bed temperatures in 2004 and 2005, but in 2006, Cordova Bed temperatures were higher than 

temperatures recorded in the Upstream Bed. Cordova Bed temperature did exceed 87.8°F in some samples in August 

2006. 

Unionid community characteristics in the Cordova Bed differ from the Upstream and Steamboat Slough beds, primarily 

due to more heterogeneous substrate and less variable current velocity. Species composition is approximately 50% 

Ambleminae and 50% Lampsilinae, and density between subfamilies did not differ significantly for any of the sample 

dates (Table 3-12). Similar to the other beds, A. plicata was the dominant Ambleminae (Table 3-13). Leptodeafragilis 

was the dominant Lampsilinae species in 2004 and 2005. However, the percentage of L. fragilis seemed to decline in 
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2006 and the percentage of 0. rejlexa increased in September 2006 (see Table 3-12). Obliquaria rejlexa has a thicker 

shell than L. fragilis and may be less affected by stressors. Obliquaria rejlexa is the dominant species in both the 

Upstream and Steamboat Slough beds (see Table 3-13). Megalonaias nervosa was collected consistently in the Cordova 

Bed, whereas Q. nodu/ata, which is abundant in the Steamboat Slough Bed, was only collected in 2006. Lampsilis 

siliquoidea was collected in the Cordova Bed in 2006, but not in other beds. Although not found in this study, 

Plethobasus cyphyus was reported from the Cordova Bed in 2006 (D. Sallee, pers. comm.). Lampsilis higginsii and L. 

recta seem more abundant in the Cordova Bed, whereas E. lineo/ata seems less abundant, but all three species were 

collected in the Cordova Bed in 2006. Most species found in the Cordova Bed (24 total) have also been collected in the 

Upstream Bed, with the exception of L. siliquoidea (see Table 3-13). Quadrula metanevra and L. teres were absent in 

the Cordova Bed during this study, although these species were collected in the Cordova Bed in previous studies (ESI, 

2005). 

Both zebra mussel and high water temperature stress should affect Lampsilinae and young unionids before adult 

Ambleminae, and the effects of these stresses is difficult to differentiate. Unionid mortality in the Cordova Bed (range 3 

to 31.6%) has been consistently higher than in the Steamboat Slough (1.1 to 8.7%) and Upstream (1.4 to 15.1 %) beds, 

indicating stress is higher in this bed than in the others, most likely due to the higher zebra mussel infestation. Within 

the Cordova Bed, most community characteristics fluctuated across monitoring events, but consistent trends over time 

were not apparent. Lampsilinae density fluctuated between a low of 1.1 (July 2005) and a high of 3.3 unionids/m2 (July 

2004 and October 2005; see Table 3-12), but no trend of increasing or decreasing density was apparent, as 2006 density 

averaged 1.8 and 1.5 unionids/m2 in August and September, respectively. Likewise, the density of young unionids was 

highest in July 2004 (2.2/m2
) and lowest in July 2005 (0.6/m2

), with 1.1 and 0.8 young unionids/m2 in August and 

September 2006, respectively. A similar fluctuation occurred within the Lampsilinae (range 0.1 and 1.6 young/m2
, and 

0.5 and 0.4 young/m2 in August and September 2006, respectively). The density and percentage of young Ambleminae 

was fairly consistent across monitoring events: range 0.4 to 0.8/m2 and 21.6% to 33.3%. 

The only consistent trend in the Cordova Bed was a decline in the regression slope of the species area curve (see Table 3-

12). The slope of the cumulative individuals vs. species regression was higher than for other beds, but seemed to decline 

over time, ranging from 7. 7 in 2004 to 6.0 in September 2006; indicating that the number of species is not increasing as 

quickly with the number of individuals collected. Future monitoring may clarify whether this trend is real or due to 

stochastic factors. 

The Cordova Bed is experiencing more stress than the other beds in this study, as indicated by higher mortality. 

However, the effects on unionid community characteristics were not consistently higher than other monitoring years with 

lower water temperatures. Acute mortality was observed in 2006, but also observed in other monitoring events. 

Whether changes in community characteristics are due to the stress of zebra mussels or other potential stressors or are 

due to stochastic events is unclear at this time. Future monitoring will include two additional beds upstream of the 

diffuser and one additional bed downstream. One of the factors in selecting the sites to be studied will be the level of 
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zebra mussel infestation. The addition of sites will facilitate understanding how various potential stressors may be 

impacting the bed. 
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4.0 Conclusions 

The high ambient water temperature and low river flows over almost a month in July/August 2006 resulted in the use of 

222.75 excursion hours in 2006. Substrate temperature increased and decreased slower than water temperature, and high 

and low temperatures were not as severe. Upstream Bed substrate temperature was lower than the intake bay water 

temperature, and Steamboat Slough substrate temperature was lower than the calculated downstream maximum 

temperature. Although buffered compared to water temperature, substrate temperature in the north end of the Steamboat 

Slough Bed reached over 91.4°F for a few hours, exceeded 84.2°F from July 6 to August 10, and fell below 84.2°F for 

only three day in this time period. Upstream Bed temperature exceeded 87.8°F for a few hours, and exceeded 84.2°F 

between July 16 and 19 and July 28 through August 7, 2006. 

Changes to unionid community characteristics were observed in all three beds in 2006 compared to prior years. Some of 

these changes may be, at least in part, attributable to the high temperatures experienced in 2006. However, not all 

changes appear to have been caused by thermal discharges from QCNS. In fact, the most notable changes to the beds 

were observed in the Upstream Bed, which is not affected by the QCNS discharge or by operations authorized by the 

provisional variances. 

First, species composition of the Upstream and Steamboat Slough beds appears to be approaching similarity. Density of 

Ambleminae and Lampsilinae in the Upstream and Steamboat Slough beds was similar in 2006. In prior years, the 

Upstream Bed supported more Lampsilinae and the Steamboat Slough Bed previously supported more Ambleminae. If 

the QCNS discharge were adversely affecting downstream mussel beds, one would expect that the Steamboat Slough and 

Upstream beds would be becoming increasingly dissimilar in terms of community characteristics. The increasing 

similarity between the two beds' characteristics suggests that the QCNS discharge is not solely responsible for 

differences in these two unionid communities. 

Second, comparing the nature of the decrease in unionid density observed in the Steamboat Slough bed with a similar 

decrease in the Upstream bed following the July and August 2006 thermal episode suggests that exposure to the QCNS 

discharge was not the sole cause of the Steamboat Slough decrease. Density ofLampsilinae in the Upstream Bed, (total, 

young, and adult) did not differ across sample dates in 2006. However, the percentage of young Lampsilinae in the 

Upstream Bed increased to 50% in August, and then declined to 26% in September. In addition, Lampsilinae mortality 

in the Upstream Bed increased considerably in September 2006. While percent mortality of adults was similar between 

August and September 2006, young Lampsilinae mortality in the Upstream bed increased from 4.3% in August to 39.6% 

in September. This increase in young mortality suggests acute mortality resulting from the warm water conditions in 
• 

July and August, as young unionids seem to be more susceptible to thermal exposures. In contrast, .most of the decline 

in density ofLampsilinae in the Steamboat Slough bed in September 2006 was due to a decline in adult rather than 

young Lampsilinae, and the percent of young Lampsilinae in the bed increased in October 2006. This suggests that some 

factor other than heat impacted Steamboat Slough bed Lampsilinae, such as the increased siltation observed in 2006 in 

that bed.. In the Cordova Bed, total Lampsilinae density and young unionid density declined, but the decline occurred in 
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August and density remained consistent in September 2006. A similar decline in total and young Lampsilinae was also 

observed in July 2005, perhaps attributable to latent mortality from the heavy 2004 zebra mussel infestation. 

With regard to Ambleminae, in the Upstream Bed, neither overall, adult, nor freshly dead Ambleminae density changed 

with time. In the Steamboat Slough Bed, total, young, and adult Ambleminae density increased in August 2006, then 

declined in September 2006, while mortality of Ambleminae did not increase, but rather remained consistent with prior 

sampling results. In the Cordova Bed, Ambleminae density, adult density, young density, and freshly dead shell density 

has not changed over time. However, percent mortality increased from :SlO% in 2004 and 2005 to 12% in August 2006 

and 18% in September 2006. Most of this mortality was experienced by young Ambleminae, particularly in September, 

when young Ambleminae mortality was 36% and adult mortality was 8%. Overall, changes to the Ambleminae 

community do not appear to be significant, though some of the variations observed during the course of 2006 require 

further study. The ongoing monitoring studies of the of mussel beds near the QCNS should provide additional useful 

information to help explain these circumstances. 

In sum, the high temperatures experienced in 2006 seem to have had the greatest impact on Lampsilinae, and the impacts 

seem to have been most significant in the Upstream Bed, before any contribution of heat from QCNS. If the temperature 

downstream of the QCNS discharge was affecting Lampsilinae adversely, the effect on density and mortality should 

have been greater in the Steamboat Slough Bed than what was observed. However, in the Steamboat Slough Bed, the 

percent young Lampsilinae increased in October 2006 and mortality was only slightly higher than in previous years. 

Ambleminae in the Upstream and Steamboat Slough beds do not appear to have been impacted measurably by 2006 

events. With regard to the Cordova bed, young Lampsilinae also declined, but the decline in 2006 was not as great as 

was observed in July 2005 after heavy zebra mussel infestation. 

Threatened and endangered species did not seem affected by the warm temperature in July/August 2006. Lampsilis 

higginsii were alive in both the Cordova and Upstream beds. Ellipsaria lineolata and L. recta were also in the Cordova 

and Upstream beds. However, one freshly dead E. /ineolata shell was in the Upstream Bed, and two were found in the 

Cordova Bed. Two fresh shells of L. recta were in the Cordova Bed. No fresh shells ofT &E species were in the 

Steamboat Slough Bed, but live L. recta were collected. Additionally, one live Pleurobema sintoxia, endangered in 

Iowa, was collected from the Steamboat Slough Bed. No live or shells of E. lineolata have been collected from the 

Steamboat Slough Bed since July 2005. 

Substrate seemed to buffer temperature such that unionids were not exposed to the high temperature levels seen in the 

water column. Further, the rate of temperature increase and decrease in the substrate compared to the water allowed 

longer acclimation times. The 227.75 excursion hours used from mid-July to early August did not appear to cause acute 

mortality in the unionid communities downstream of the discharge even though water temperature was higher than in 

previous years. However, acute mortality of Lampsilinae (thinner shelled) and young unionids was consistent with heat 

stress upstream of the discharge. Heavy siltation due to low current velocity in the Steamboat Slough Bed seemed to 
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influence the community composition in the Steamboat Slough Bed more than high exposure temperature. 

Future monitoring will include two additional upstream unionid beds and one additional downstream unionid bed. 

Monitoring these beds will provide additional information on zebra mussel and siltation effects outside of the areas 

influenced by warmer water due to QCNS discharge. Monitoring will also include the beds studied in 2004 to 2006 to 

estimate long-term effects of the elevated 2006 temperature. 
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Table 1-1. Summary of QCNS excu!llion hou!ll used between 2000 and 2006. 
0 
0\ 
I 

0 
0 

River discharge Intake tern!! Calc. Dn tern!! Measured On Cumulative Cumulative 00 

(cfs) Of Of Tempef) exclll1lion excu!llion 

Min Max Min Max Min Max Max . hours % 

2000 
June 55400 131000 66.4 74.6 67.8 75.7 0 
July 39500 102000 73.4 82.1 74.9 82.7 0 

August 26500 55100 73.8 82.8 77.0 84.7 0 
September 22000 50000 59 81.4 62.5 83.1 0 

2001 
June 94900 129000 60 80.4 60.7 80.8 0 
July 43300 131000 75.2 86.4 77.3 87.7 87 25.25 0.3 

August 25600 56800 73.5 87.8 76.1 88.3 87 57.35 0.7 
September 25.8 45200 59.7 76.9 63.2 78.9 57.35 0.7 

2002 
June 67000 154000 64.5 82.1 66.3 82.7 81 0 
July 62700 104000 77.3 84.8 79.3 85.5 83 0 

August 54300 80800 74.7 84.2 76.9 85.2 84 0 
September 38900 74400 63.6 79.6 66.2 80.5 80.5 0 

N 
0 

2003 
June 39600 94300 64.7 80.3 66.1 80.8 0 
July 41500 89900 74.9 83.2 76.7 84 0 

August 16200 34100 77 86.2 80.6 89.6 86 0 
September 16100 43500 59.9 81.6 66.3 86.3 82 0 

2004 
June 103000 169000 64.9 76.6 66.1 76.8 0 
July 32100 100000 72.5 81.2 75.4 82.1 0 

August 31700 49300 68.2 79.6 71.7 81 0 
September 23100 58300 65.2 78.8 68.3 81.1 0 

2005 
June 64500 81718 67.4 83 69.7 83.4 82 0 
July 27980 74820 75.2 86.4 77.7 88.1 88 42.5 0.5 

August 18030 34998 77 85.4 79.6 87.8 85 42.5 0.5 
September 19064 45317 63.6 79.8 66.1 82.5 79 42.5 0.5 

2006 
June 42023 72849 68 79.1 72.1 80.2 80 0 0.0 
July 12,700 37,600 76.9 91.1 80.2 95.8 91 117.25 1.3 2" ::s 

August 12,600 39,800 73.8 91.6 77 96 91 222.75 2.5 C1> 
N 

September 21,200 37,600 60 76.6 63.6 79.4 222.75 2.5 0 
0 
-...) 

Exelon discharge records 2000 to 2006 
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Table 3-1. Intake, discharge, and substrate temperature in SS and Upstream bed, June 2006. 

Max. calc. 
Discharge' Intake Discharge Downstream Jpstream N, substrate temJ SS bed N, substrate temp. SS bed S, substrate temp. 
(CFS) temp. (*F) temp. (*F) temp. (*F) (0 F) ("F) (°F) (0 F) 

Time2 Day Night Day Night Day _____l'light Day Night 
Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 46000 42000 76.0 104.4 78.5 77.4 76.4 79.6 78.6 79.4 
29 42000 42000 76.4 105.0 79.2 77.6 76.8 79.4 79.3 79.3 
30 40167 37000 77.2 105.8 80.2 78.6 77.8 80.5 80.7 80.4 
31 

Average 42722.3 40333.3 76.5 105.1 79.3 77.9 77.0 79.8 79.5 79.7 
Min 46000.0 37000.0 74.8 103.2 78.5 76.5 76.1 77.4 77.3 77.3 
Max 46000.0 42000.0 78.8 107.5 80.2 79.2 78.9 82.4 82.3 82.0 

'Mississippi River at Lock and Dam 14 (LeClaire,IA); www2.mvr.usace.army.mil/WaterControVstationinfo2.cfm?sid=MI14&fid=LECI4&dt=S; 
all otber data collect~ by QCNS, 2006 
2Day = 08:00-19:59, Night= 20:00-07:59 

78.5 
79.2 
80.7 

79.5 
77.2 
81.7 

0 
0"1 

b 
0 
00 

C' 
::l 
0 
N 

8 
-.1 
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Table 3-1. Intake, discharge, and substrnte temperature in SS and Upstream bed, June 2006 (cont.). 

Up bed- SS N bed- SS S bed- SS N - SS S -
intake calc. down ca\c. down. Up bed N Upstream N 

Time2 ("F) eF) (°F) Day Night Day Night 
Date 

I 
2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 1.4 1.1 0.9 2.2 2.2 2.0 2.1 
29 1.2 0.2 0.1 1.8 2.5 1.7 2.4 
30 1.4 0.3 0.2 1.9 2.9 1.8 2.9 
31 

Average 1.3 0.5 0.4 2.0 2.5 1.8 2.5 
Min 1.7 -I. I -1.2 0.9 1.2 0.8 1.1 
Max 0.4 2.2 1.8 3.2 3.4 2.8 2.8 

I Mississippi River at Lock and Darn 14 (LeCiaire,IA); 
www2.mvr.usace.arrny.mii/WaterControl/stationinfo2.cfm?sid=MI 14&fid=LECI4&dt=S; 
all other data collected by QCNS, 2006 
2Day = 08:00-19:59, Night= 20:00-07:59 
Note: Cordova bed predicted to be I.3°C >ambient; SS bed predicted to be 2.4°C >ambient 

0 
0\ 

b 
0 
00 

C' ::s 
0 

N 
0 
0 
-...) 
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Table 3-2. Intake, disch~e, an_d substrateternJJerature in SS and Upstream bed , July 2006. 

Discharge' Max. calc. Max Upstream N substrate SS bed N substrate SS bed S substrate 
(CFS) Intake Discharge Downstream Downtream (°F) eF) en eF) 

Time' Day Night temp. (*F) temp. (*F) temp. (*F) Measured eF) Day Night Day Night Day_ ._Night 
Day 

Average 
Min 
Max 

I 34000 
2 32000 
3 33000 
4 34667 
5 32264 
6 30198 
7 24475 
8 20594 
9 20781 

10 21400 
II 23179 
12 27500 
13 27317 
14 25248 
15 21950 
16 21004 
17 21000 
18 21854 
19 22000 
20 19563 
21 22000 
22 27500 
23 27500 
24 26281 
25 26327 
26 26400 
27 27467 
28 28000 
29 28000 
30 27971 
31 18717 

25811.5 
12700 
37000 

32000 
33000 
33000 
34000 
31100 
25600 
22000 
20500 
21400 
21400 
27500 
27500 
25300 
22800 
21100 
21000 
21000 
22000 
19500 
21000 
26333 
27500 
27500 
26000 
26400 
26400 
28000 
28000 
28000 
26275 
12700 

25348.6 
12700 
34000 

77.7 
77.9 
77.9 
78.7 
78.9 
79.0 
80.4 
81.7 
82.5 
81.9 
80.8 
78.5 
79.0 
81.2 
83.8 
85.9 
87.3 
86.6 
84.9 
84.1 
81.8 
78.9 
79.7 
80.9 
81.8 
82.2 
82.5 
83.4 
85.0 
86.2 
88.7 

81.9 
76.9 
91.1 

106.3 
107.1 
105.5 
106.9 
107.5 
107.5 
108.7 
110.0 
110.6 
109.9 
108.9 
107.0 
107.3 
109.9 
111.9 
114.0 
115.7 
114.4 
112.3 
112.2 
110.1 
107.8 
108.2 
109.5 
110.2 
110.5 
111.1 
112.1 
113.7 
114.8 
115.6 

110.2 
103.9 
118.6 

80.2 
80.7 
80.5 
81.6 
81.4 
82.0 
84.1 
85.6 
86.8 
85.5 
84.5 
81.3 
82.2 
85.2 
87.9 
90.4 
91.7 
90.1 
88.9 
87.9 
86.0 
82.6 
83.6 
84.5 
85.3 
86.0 
85.8 
87.2 
88.7 
89.7 
95.8 

85.6 
80.2 
95.8 

82 

80 

84 
87 
89 
88 
87 

84 
85 
87 
87 
91 

85.9 

91.0 

79.0 
78.4 
78.5 
79.8 
79.9 
79.6 
78.7 
79.8 
79.8 
79.8 
79.8 
78.8 
78.8 
80.4 
81.8 
83.3 
84.7 
84.6 
83.4 
81.7 
80.6 
79.7 
79.5 
80.3 
81.1 
81.7 
82.6 
83.6 
84.9 
85.9 
86.4 

81.2 
77.4 
87.4 

78.5 
78.4 
78.8 
79.4 
79.2 
80.0 
80.4 
80.1 
80.5 
79.9 
79.3 
79.0 
80.0 
81.4 
83.0 
84.5 
85.2 
84.2 
82.6 
81.5 
79.5 
79.2 
80.4 
81.2 
81.8 
82.6 
83.1 
84.6 
86.1 
86.9 
87.0 

81.6 
77.6 
87.5 

81.2 
81.1 
81.1 
82.3 
82.6 
82.2 
82.9 
83.3 
83.5 
84.0 
83.2 
81.8 
82.0 
83.5 
85.3 
86.8 
88.2 
88.6 
86.8 
85.7 
84.1 
82.7 
82.5 
83.4 
83.8 
84.4 
85.2 
86.1 
87.6 
88.6 
89.6 

84.3 
79.9 
91.0 

81.4 
81.4 
81.7 
82.4 
82.5 
83.1 
83.7 
83.5 
84.4 
83.5 
82.3 
82.2 
83.0 
84.7 
86.5 
87.9 
88.7 
87.7 
85.9 
85.0 
82.4 
82.2 
83.4 
84.5 
84.4 
85.3 
85.7 
87.3 
88.7 
89.6 
90.1 

84.7 
80.6 
91.2 

1Mississippi River at Lock and Dam 14 (LeCiaire,IA); www2.mvr.usace.army.miVWaterControVstationinfo2.cfm?sid=MII4&fid=LECI4&dt=S; 
all other data collected by QCNS, 2006 
'Day= 08:00-19:59, Night= 20:00-07:59 

81.1 
81.2 
81.1 
82.2 
82.4 
81.9 
82.6 
83.1 
83.3 
83.8 
83.0 
81.6 
81.7 
83.3 
85.1 
86.5 
88.0 
88.4 
86.5 
85.3 
83.8 
82.4 
82.2 
83.1 
83.7 
84.3 
85.1 
86.1 
87.6 
88.6 
88.9 

84.1 
79.8 
89.8 

81.4 
81.5 
81.6 
82.4 
82.3 
82.9 
83.4 
83.3 
84.2 
83.2 
82.2 
82.0 
82.8 
84.5 
86.3 
87.5 
88.4 
87.4 
85.6 
84.7 
82.2 
82.0 
83.2 
84.3 
84.2 
85.2 
85.6 
87.2 
88.6 
89.5 
89.7 

84.5 
80.4 
90.1 

0 
0\ 

b 
0 
00 

~ 
N 

8 
-.1 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



~ 

Table 3-2. Intake, discharge, and substra!~:_temperature inS§ and Upstream bed, July 2006 (cont). 

Time2 

Date 
I 
2 

3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Average 
Min 
Max 

Up bed- SS N bed- SS S bed-
intake 
(OF) 

0.8 
0.5 
0.9 
0.7 
0.3 
1.0 
0.0 
-1.6 
-2.0 
-2.0. 
-1.5 
0.5 
1.0 
0.2 
-0.8 
-1.4 
-2.1 
-2.4 
-2.3 
-2.6 
-2.3 
0.3 
0.7 
0.3 
0.0 
0.4 
0.6 
1.2 
1.1 
0.7 
-1.7 

-1.1 
0.0 

-2.6 

calc. down. calc. down. 
COF) COF) 

1.2 1.2 
0.7 0.8 
1.2 1.1 
0.8 0.8 
1.1 0.9 
1.1 0.9 
-0.4 -0.7 
-2.1 -2.3 
-2.4 -2.6 
-2.0 -2.3 
-2.2 -2.3 
0.9 0.7 
0.8 0.6 
-0.5 -0.7 
-1.4 -1.6 
-2.5 -2.9 
-3.0 -3.3 
-2.4 -2.7 
-3.0 -3.3 
-2.9 
-3.6 
-0.4 
-0.2 
0.0 
-0.9 
-0.7 
-0.1 

-3.2 
-3.8 
-0.6 
-0.4 
-0.2 
-1.1 
-0.8 
-0.2 
0.0 
-0.1 

0.1 
0.0 
-0.1 -0.2 

-5.7 

-1.4 
0.0 

-5.7 

-6.1 

-1.6 
0.0 

-6.1 

SS N - SS S - SS N-
Up bed Up bed SS S 

Day_ Night Day Night Day __ Night 

2.2 
2.7 
2.6 
2.5 
2.7 
2.6 
4.2 
3.5 
3.7 
4.2 
3.4 
3.0 
3.2 
3.1 
3.5 
3.5 
3.5 
4.0 
3.4 
4.0 
3.5 
3.0 
3.0 
3.1 
2.7 
2.7 
2.6 
2.5 
2.7 
2.7 
3.2 

3.1 
2.2 
4.2 

2.9 
3.0 
2.9 
3.0 
3.3 
3.1 
3.3 
3.4 
3.9 
3.6 
3.0 
3.2 
3.0 
3.3 
3.5 
3.4 
3.5 
3.5 
3.3 
3.5 
2.9 
3.0 
3.0 
3.3 
2.6 
2.7 
2.6 
2.7 
2.6 
2.7 
3.1 

3.1 
2.6 
3.9 

2.1 
2.8 
2.6 
2.4 
2.5 
2.3 
3.9 
3.3 
3.5 
4.0 
3.2 
2.8 
2.9 
2.9 
3.3 
3.2 
3.3 
3.8 
3.1 
3.6 
3.2 
2.7 
2.7 
2.8 
2.6 
2.6 
2.5 
2.5 
2.7 
2.7 
2.5 

2.9 
2.1 
4.0 

2.9 
3.1 
2.8 
3.0 
3.1 
2.9 
3.0 
3.2 
3.7 
3.3 
2.9 
3.0 
2:8 
3.1 
3.3 
3.0 
3.2 
3.2 
3.0 
3.2 
2.7 
2.8 
2.8 
3.1 
2.4 
2.6 
2.5 
2.6 
2.5 
2.6 
2.7 

2.9 
2.4 
3.7 

0.1 
-0.1 
0.0 
0.1 
0.2 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.3 
0.2 
0.2 
0.3 
0.2 
0.2 
0.3 
0.4 
0.3 
0.3 
0.3 
0.3 
0.1 
0.1 
0.1 
0.0 
0.0 
0.0 
0.7 

0.2 
0.0 
0.7 

0.0 
-0.1 
0.1 
0.0 
0.2 
0.2 
0.3 
0.2 
0.2 
0.3 
0.1 
0.2 
0.2 
0.2 
0.2 
0.4 
0.3 
0.3 
0.3 
0.3 
0.2 
0.2 
0.2 
0.2 
0.2 
0.1 
0.1 
0.1 
0.1 
0.1 
0.4 

0.2 Total July 
0.0 Cumulative 
0.4 % 

1Mississippi River at Lock and Darn 14 (LeClaire,IA); www2.mvr.usace.army.miVWaterControVstationinfo2.cfm?sid=MII4&fid=LECI4&dt=S; 
all other data collected by QCNS, 2006 
2Day = 08:00-19:59, Night= 20:00-07:59 

Note: Cordova bed predicted to be 1.3°C >ambient; SS bed predicted to be 2.4°C >ambient 

Accumulated Malt Dnstrearn SS bed N-
hours Calc.-Meas. Dn measured 

0 2~ 1.3 

0 2.3 2.0 

0 
10.25 

24 
24 
3 

0 
0 
8 

24 
24 

117.25 
117.25 
1.30% 

3.2 
3.1 
2.8 
2.7 

2.3 
2.2 
1.8 
1.9 
3.8 

2.6 
1.8 
3.8 

2.3 
0.5 

-0.6 
-0.6 
-1.4 

1.6 
2.2 

1.6 
2.5 

-1.3 

0.6 
-1.4 
2.5 

0 
0\ 
I 

0 
0 
00 

§' 
0 
N 

8 
-...1 
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Table 3-3. Intake, discharge, and substrate_temperature in SS and Upstream bed, August 2006. 

Average Average Average 
Discharge' Ave Ave Max. calc. Upstream S substrate SS Bed N substrate SS Bed S substrate 

(CfS) Intake Discharge Downstream (0 f) (0 f) (DF) (Df) 
Time' Day_ Night temp (0 f) temp (Df) temp (Df) Day Night Day Night Day ~ight 
Day 

I 
2 
3 
4 
5 
6 
7 

8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Average 
Min 
Max 

12700 
12700 
25427 
32667 
35000 
35000 
39479 
39378 
38813 
35333 
30667 
24667 
20000 
18000 
19333 
23500 
26500 
26500 
25750 
22000 
22000 
20750 
20500 
19250 
19000 
28333 
36000 
36333 
38000 

27020 
12700 
40000 

12700 
18500 
28000 
35000 
35000 
35000 
40000 
39000 
36000 
32000 
28000 
24000 
18000 
18000 
22000 
26500 
26500 
26500 
22000 
22000 
22000 
20500 
20500 
19000 
19833 
34000 
36000 
38000 

26948 
12700 
40000 

91.0 
90.6 
87.1 
84.9 
84.6 
83.4 
82.6 
82.1 
81.3 
80.1 
79.3 
79.4 
80.7 
82.0 
81.4 
80.3 
79.3 
78.5 
77.8 
78.8 
79.3 
80.4 
81.7 
82.1 
82.3 
80.2 
78.1 
76.4 
75.0 
75.1 
74.7 

81.0 
73.8 
91.6 

110.7 
112.6 
115.2 
113.5 
113.1 
111.9 
111.1 
109.8 
108.2 
107.0 
106.3 
106.3 
108.8 
110.4 
109.4 
108.5 
107.7 
106.9 
106.2 
107.0 
107.6 
108.8 
110.1 
110.6 
110.9 
108.7 
106.7 
104.9 
103.5 
103.7 
103.3 

108.7 
102.8 
117.1 

95.5 
96.0 
93.4 
87.8 
87.3 
86.6 
85.1 
84.6 
83.7 
82.8 
81.8 
82.5 
84.4 
86.0 
85.8 
83.9 
82.0 
81.3 
81.0 
82.2 
82.7 
84.2 
85.8 
86.3 
86.5 
84.8 
80.1 
79.5 
77.0 
77.4 
77.3 

84.4 
77.0 
96.0 

87.2 
86.8 
85.5 
85 

84.7 
83.6 
83.3 
82.9 
81.8 
80.6 
80.1 
79.2 
79.2 
79.5 
78.4 
79.1 
78.8 
78.2 
77.6 
77.7 
77.6 
77.9 
79.1 
79.6 
79.6 
79.6 
79 

76.9 
75.4 

80.5 
75.2 
88.4 

87.5 
86.7 
85.3 
85.6 
84.9 
83.7 
83.5 
82.5 
81.9 
80.7 
79.7 
79.8 
79.6 
78.9 
78.9 
79.5 
78.8 
77.7 
77.6 
78 

78.1 
78.7 
79.9 
80 

80.1 
79.2 
78.4 
76 

80.8 
75.2 
88 

90.6 
90.1 
88.8 
87.9 
87.5 
85.9 
85.4 
84.9 
83.9 
83 

82.6 
82.1 
82.8 
83.1 
82.2 
82 

81.8 
81 

80.4 
80.9 
80.9 
81.5 
82.4 
83.1 
83.2 
82.4 
81.5 
79.6 
77.8 

83.4 
77.7 
91.4 

89.8 
89.9 
88.3 
88.1 
87.4 
85.8 
85.7 
84.7 
83.9 
83.2 
82.5 
82.9 
83 

82.5 
82.4 
82.5 
81.9 
80.7 
80.9 
81.2 
81.5 
82.4 
83.2 
83.5 
83.1 
81.8 
80.9 
78.6 

83.7 
77.9 
91.2 

89.6 
89.4 
88.6 
87.8 
87.3 
85.7 
85.3 
84.7 
83.8 
82.8 
82.5 
81.9 
82.2 
82.8 
81.9 
81.9 
81.7 
81 

80.3 
80.8 
80.8 
81.3 
82.1 
82.6 
82.7 
82.4 
81.3 
79.5 
77.8 

83.2 
77.8 
90.2 

1Mississippi River at Lock and Dam-14 (LeClaire,IA); www2.mvr.usace.army.mii!WaterControVstationinfo2.cfm?sld=MII4&fid=LECI4&dt=S; 
all other data collected by QCNS, 2006 
'Day= 08:00-19:59, Night= 20:00-07:59 
3esitrnated from Holly et al. (2004); upstream bed temperature assumed 84.0°f and 84.6°f, estimate at upper end of SS bed 

89.5 
89.7 
88 

87.9 
87.1 
85.7 
85.5 
84.6 
83.8 
83.1 
82.3 
82.6 
82.7 
82.3 
82.2 
82.4 
81.7 
80.6 
80.7 
81 

81.3 
82.1 
82.8 
82.9 
82.9 
81.7 
80.8 
78.6 

83.4 
77.9 
90.4 

0 
0\ 

b 
0 
00 

C' 
::I 
C1l 

N 
0 
0 
-...1 
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Table 3-3. Intake, discharge, and substrate temperature in SS and Upstream bed , August 2006. 

Up bed- SS N bed- SS S bed- SS N- SS S - SS N- Max Max Dnstream 
intake calc. down. calc. down. Up bed Up bed SS S Accumulated Downtream Calc.-Meas. SS bed N-

Date' (°F) <-F) (°F) Day Night Day Night Day Night hours Measured (°F) Dn measured 

2 
3 
4 
5 
6 
7 
8 
9 
10 
II 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 

Average 
Min 
Max 

-3.5 
-3.9 
-1.8 
0.7 
0.3 
0.3 
0.9 
0.4 
0.6 
0.6 
0.4 
0.4 
-1.1 
-3.1 
-2.5 
-0.8 
-0.5 
-0.8 
-0.2 
-0.8 
-1.2 
-1.7 
-1.8 
-2.1 
-2.2 
-1.0 
0.3 
-0.4 

-1.2 
-0.2 
-3.9 

-5.7 
-6.1 
-5.1 
0.3 
0.1 
-0.8 
0.6 
0.1 
0.2 
0.4 
0.7 
0.4 
-1.4 
-3.5 
-3.4 
-1.4 
-0.1 
-0.6 
-0.1 
-1.0 
-1.2 
-1.8 
-2.6 
-2.8 
-3.4 
-3.0 
0.8 
-0.9 

-1.7 
±0.1 
-6.1 

-6.0 
-6.3 
-5.4 
0.1 
-0.2 
-0.9 
0.4 
0.0 
0.1 
0.3 
0.5 
0.1 
-1.7 
-3.7 
-3.6 
-1.5 
-0.3 
-0.7 
-0.3 
-1.2 
-1.4 
-2.1 
-3.0 
-3.4 
-3.6 
-3.1 
0.7 
-0.9 

-1.8 
0.0 
-6.3 

3.4 
3.3 
3.3 
2.9 
2.8 
2.3 
2.1 
2.0 
2.1 
2.4 
2.5 
2.9 
3.6 
3.6 
3.8 
2.9 
3.0 
2.8 
2.8 
3.2 
3.3 
3.6 
3.3 
3.5 
3.6 
2.8 
2.5 
2.7 
2.4 

3.0 
2.0 
3.8 

2.3 
3.2 
3.0 
2.5 
2.5 
2.1 
2.2 
2.2 
2.0 
2.5 
2.8 
3.1 
3.4 
3.6 
3.5 
3.0 
3.1 
3.0 
3.3 
3.2 
3.4 
3.7 
3.3 
3.5 
3.0 
2.6 
2.5 
2.6 

2.9 
2.0 
3.7 

2.4 
2.6 
3.1 
2.8 
2.6 
2.1 
2.0 
1.8 
2.0 
2.2 
2.4 
2.7 
3.0 
3.3 
3.5 
2.8 
2.9 
2.8 
2.7 
3.1 
3.2 
3.4 
3.0 
3.0 
3.1 
2.8 
2.3 
2.6 
2.4 

2.7 
1.8 
3.5 

2.0 
3.0 
2.7 
2.3 
2.2 
2.0 
2.0 
2.1 
1.9 
2.4 
2.6 
2.8 
3.1 
3.4 
3.3 
2.9 
2.9 
2.9 
3.1 
3.0 
3.2 
3.4 
2.9 
2.9 
2.8 
2.5 
2.4 
2.6 

2.7 
1.9 
3.4 

1.0 
0.7 
0.2 
0.1 
0.2 
0.2 
0.1 
0.2 
0.1 
0.2 
0.1 
0.2 
0.6 
0.3 
0.3 
0.1 
0.1 
0.0 
0.1 
0.1 
0.1 
0.2 
0.3 
0.5 
0.5 
0.0 
0.2 
0.1 
0.0 

0.2 
0.0 
1.0 

0.3 
0.2 
0.3 
0.2 
0.3 
0.1 
0.2 
0.1 
0.1 
0.1 
0.2 
0.3 
0.3 
0.2 
0.2 
0.1 
0.2 
0.1 
0.2 
0.2 
0.2 
0.3 
0.4 
0.6 
0.2 
0.1 
0.1 
0.0 
0.0 

0.2 
0.0 
0.6 

24 
24 
24 

16.5 
IS* 
2* 

0 

0 

Hours Aug 105.00 
Cum. Hrs. 222.25 

% 2.5 

1Mississippi River at Lock and Dam 14 (LeClaire, lA); www2.mvr.usace.army.miVWaterControVstationinfo2.cfm?sid=MII4&fid=LECI4&dt=S; 
all other data collected by QCNS, 2006 
'Day= 08:00-19:59, Night= 20:00-07:59 
Note: Cordova bed predicted to be 2.3°F >ambient; SS bed predicted to be 4.3°F >ambient 

91 
91 
90 
86 

82 

83 

91.0 

3.9 
4.1 
3.1 
2.2 

3.2 

3.1 

4.1 

-0.4 
-0.9 
-1.2 
1.9 

0.2 

0.1 

0.2 
-1.2 
1.9 

0 
0\ 
I 

0 
0 
00 
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Table 3-4. 1n1Bke and discbaJ:ge tempemtu= for QCNS,£eptember 2006.1 

U~o~e&yThm~nru~ 

Date 
I 
2 

4 
5 
6 
7 

9 

!!! 
II 
12 
13 
14 
15 

-

-

,.-,6--
1 17 
I 18 
I 19 
I 20 
--21 

22 
23 
24 
25 

-

Minimum 
73.8 
74.8 
75.6 
75.4 
75.0 
74.8 
74.2 
74.8 
75.0 
73.1 
70.2 
68.5 
67.9 
67.1 
67.7 
68.6 
70.1 
68.7 
63.8 
62.5 
62.0 
63.3 
64.4 
62.9 
62.4 

-26 --
62.2 
63.1 
62.1 
60.7 

27 
28 
29 
30 -~ ___ 3_1 __ 

Averaee 
74.7 
75.4 
75.7 
76.0 
75.5 
75.2 
75.1 
75.7 
75.7 
74.4 
72.1 
69.3 
68.2 
67.9 
68.7 
69.7 
10.6 
69.8 
66.2 
63.0 
62.7 
64.7 
64.9 
63.6 
63.0 
63.1 
63.4 
62.5 
61.5 
60.4 

Monthly Maximum 
'Data from QCNS 2006 

Mulmum 
75.3 
76-1 
76-0 
76-5 
76-1 
75.5 
76-1 
16.1i 
76.1 
75.3 
73.2 
70.2 
68.5 
68.7 
69.8 
71.9 
71.6 
78.7 
68.9 
63.7 
63.3 
65.1 
65.4 
64.3 
63.5 -
64.3 
64.l 
63.1 
6lA 
61.1 

76.6 

Dischai'R,e Bay Temperatures 

Minimum Avera2e Maximum 
102.5 103.2 103.8 
103.1 103.8 104.6 
101.1 103.4 104.5 
103.7 104.3 104.7 
102.9 103.6 104.2 
102.8 1033 113.8 
102.5 103.4 IOU 
103.1 103.9 1043 
103.5 104.0 104.3 
101.4 102.7 103.7 
99.1 100.5 101.5 
96.9 97.7 99.1 
96.3 96.7 97.0 
95.5 96.5 97.3 
96.4 97.5 98.4 
97.2 98.2 99.4 
96.1 98.3 I DIU 
97.1 98.0 !19.1 
92.3 94.5 'n.D 
88.7 91.1 ~ 
88.1 89.5 91.9 
91.9 92.9 93.4 
92.5 93.1 93.5 
91.6 92.0 92.5 
91.3 91.6 91.9 
90.9 91.7 92.7 
91.6 92.0 92.7 
90.5 90.9 91.6 
89.3 90.1 91.8 
89.0 90.1 91.1 

104.9 

Avg Dls<barge-
A~ !Diet Delta "T' 

28.5 
28.4 
27.7 
28.3 
28.1 
28.1 
28.3 
28.2 
28.3 
28.3 
28.4 
28.4 
28.5 
28.6 
28.8 
28.5 
27.7 
28.2 
28.3 
:11.1 
NA 
28.2 
28.2 
28.4 
28.6 
28.6 
28.6 
28.4 
28.6 

______]f)..l___ 

Calculated 
Mu Discharge Maximum 
Max !Diet Delta Discharge Discharge River Flow Downstream 

"T" FlowMGD FlowCFS CFS Delta T 
28.5 1,416 2191 25,400 2.5 
28.5 1,416 2191 25,100 2.5 
28.5 1,416 2191 23,400 2.7 
28.2 1,416 2191 21,200 2.9 
28.1 1.416 2191 21.200 2.9 
28.3 1,416 2191 23,700 2..6 
:ZS.I 1,416 2191 27,700 u 
28.3 1,416 2191 27,600 u 
28.3 1,416 2191 25,000 2.5 
:11.4 1.~ _ _7.!?.L... -~!!!!!!__ ___ 2._7 __ 

28.3 1,416 2191 22.500 2.8 
28.9 1,416 2191 28,200 2.2 
28.5 1,396 2160 37,600 1.6 
:11.6 1,396 2160 34,900 1.8 
28.6 1,396 2160 28,200 u 
28.5 1,396 2160 27,000 2.3 
28.6 1,416 2191 24,300 2..6 
:11.4 1,416 2191 24,400 2..6 
28.1 1,396 2160 24,400 2.5 
28.6 --~96 2160 30,100 2.1 
28.6 1,396 2160 28,700 2.2 
28.3 1,396 2160 24,000 2.5 
:ZS.I 1,396 2160 21,200 2.9 
28.2 1,396 2160 22,600 2.7 
28.4 1,396 2160 ~~- 2.4 
:11.4 1,396 ---n60·- 27,900 --··u---
28.5 1,396 2160 27,700 u 
~ 1.396 2160 28,000 u 
:11.4 1,396 2160 27,800 u 
~- __ 1,3~ - ___lli!L__ -~900 2.5 

30.0 2.9 

Calculated Maximum 
Muimum Downstream 

Dowostream Temperature Hours 
Temperature Measural Accumulated 

77.8 
78.6 
78.7 
79.4 
79.0 -------------
78.1 
711.3 
78.8 
785 
78.1 ·------
76-0 
72.4 
70.1 
70.5 
72.0 ·-------
73.2 
74.2 
73.3 
71.4 
65.8 ---
65.5 
67.6 
68.3 
67.0 
65.9 --66:5"- ----------- --------
66A 
65.3 
64.6 
63.6 ---- ---------
79.4 0.0 TotalHn-0 

Ma.J.imum 
Downstream 

Delta T 
Measured 

--~--~--

---~---

-----·--

-------~ 

-----· 

-------
0.0 

0 
0'1 

b 
0 
00 

...... 
c 
::s 
o. 
N 
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0 
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06-008 June 2007 

Table 3-5. Comparison of Upstream bed habitat conditions between July 2004, July and October 2005, 
and AUB!;!St and SeEtember 2006. 

Jul-04 Jul-05 Oct-05 Aus-06 SeE-06 Averase 

Sample date July 15- 16,2004 July 28, 2005 Oct. 6, 2005 Aug. 5, 2006 Sept. 22-25, 2006 
Discharge (cfs)' 67 ,226; 65,969 41,262 52,887 35,139 21,257;25,820 
Intake temp (F)' 79.2 84.6 63 to 64.9 
Substrate temp (°F) 84.7 
Dist from bank (m) 45 to 115 45 to 115 45 to 115 45 to 115 45toll5 
Dist from mix zone (m) 730 to 1130 730 to 1!30 730 to I 130 730 to 1130 730 to 1130 

Substrate Ave % (CV)l 
%Boulder 
%Cobble 
%Gravel I (300) 0.3 (632) 2 (192) I (268) 0.3(410) 0.9 
%Sand 57 (66) 88 (18) 56 (67) 71(50) 64(55) 67.2 
%Silt 36 (99) II (126) 15 (!59) 9(143) 12(88) 16.6 
%Clay 5 (224) I (304) 26 (121) 18(142) 21(140) 14.2 
%Detritus 0.1 (755) 0.1 (954) 0 1(881) 0.2 
%Shell 0.7 (343) I (215) 1(496) 0.5(396) 0.6 

Depth (m) 
Ave. 3.4 2.7 4.9 3.3 3.4 3.5 
Range (0.9 to 6.4) (0.6 to 5.8) (0.9 to 7.3) (0.9 to 5.8) (0.6 to 6.4) 
cv 16 51 102 36 30 

Temp (°F) 
Ave. 77.9 80.4 67.8 85.3 62.1 74.7 
Range (77.5 to 79.0) (79.7 to 80.6) (67 .5 to 68.2) (84.6 to 85.6) (61.0 to 62.2) 
cv 2 I I I I 

DO (mg/L} 
100% saturation for temp. 8.2 8.0 9.1 7.6 9.7 8.5 

Ave. 6.2 12.1 8.4 11.3 8.1 9.2 
Range (6.0 to 7.2) (11.1 to 12.5) (8.1 to 8.9) (9.7 to 11.8) (7.1 to 9.4) 
cv 22 2 3 I 6 

Current veloci!Y (m/sec} 
Ave. 0.5 0.3 0.4 0.04 0.1 0.3 
Range (0.2 to 0.6) (O.o3 to 0.60) (0.19 to 0.54) (0 to 0.2) (0.1 to 0.2) 
cv 30 53 27 165 25 

Rei. zebra mussel in f.' Moderate 0.1 (0 to 2) 0.7 (0 to 7) 0.8 (0 to 15) 1.4 (0 to 30) 

Lock and Dam 14 (LeClaire, IA; MRM 493.3) 
'Calculated temperatures represent Upstream/Intake Bay temperatures (see Table 3-3) 
3CV=coefficient of variation (Standard deviation•! 00/mean) 
'Moderate=a few zebra mussels attached to most unionids 
2005 and 2006, average and range of zebra mussels per unionid 
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Table 3-6. Comparison of temperature records during August 2006 sampling. 

4-Aug-06 5-Aug-06 

Iritake (oF) 84.9 84.6 
Up Bed bottom (oF) 85.3 
Up Bed substrate (oF) 85.6 84.9 

Max. calc. downstrm (oF) 87.8 87.3 
QCNS measured (oF) 86.0 
SS Bed bottom (oF) 88.0 
SS Bed N substrate (oF) 88.1 87.7 
SS Bed S substrate (oF) 87.9 87.4 

Cordova bottom (oF) 87.3 
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Table 3-7. Comparison of Upstream bed unionid community characteristics between July 2004, 
July and October 2005, and August and September 2006 

June 2007 

Jul-04 Jul-05 Oct-05 Aug-06 Sep-06 Average 
Species rei. abundance (%)1 

Ambleminae 
Amblemaplicata 17.5 20.3 18.7 22.9 25.0 20.9 
Fusconaia ebena WD WD WD WD 
Fusconaiajlava 6.2 1.4 5.2 4.8 4.8 4.5 
Megalonaias nervosa 1.4 X X 0.3 
Pleurobema sintoxia WD WD 
Quadrula metanevra 1.0 WD 0.2 
Quadrula nodulata 1.0 X 1.2 2.4 0.8 1.1 
Quadruia p. pustulosa 8.2 4.3 9.1 6.0 5.2 6.6 
Quadrula quadrula 6.2 4.3 6.7 7.2 9.3 6.8 

. .!:.!.~f!.8!!.r:z.!q .. "!.~':!:!!f.:!!.~.l!. ............................. Y!..P.. ........................... ~ ....................... Y!.P. ................................................................................... Y!.P. ......... . 
Total Ambleminae 40.1 31.9 40.9 43.4 45.2 40.3 

Anodontinae 
Arcidens confragosus X X 0.4 1.2 X 0.3 
Lasmigona c. complanata X 1.4 2.4 2.4 2.8 1.8 
Pyganodon grandis X <0.5 1.2 X X 0.2 
Strophitus undulatus WD WD 

.. V.~!!':r.P.qf:.~'?..!!!!.~~!:U!.!~ ............................ J ... 9. ......................... :::.9.:?. .................... 9.:1 ............................ ~ ...................... 7.:1 ........................... 9.:~ .......... . 
Total Anodontinae 1.0 1.4 4.4 3.6 5.2 3.1 

Lampsilinae 
Actinonaias /igamentina X X 
Ellipsaria lineolata 1.0 1.4 X X X 0.5 
Lampsilis cardium 5.2 11.6 7.9 6.0 9.3 8.0 
Lampsilis higginsii X 0.4 X 0.8 0.2 
Lampsilis teres WD 1.4 WD WD 0.3 
Leptodeafragilis 6.2 11.6 7.1 6.0 4.8 7.1 
Ligumia recta 1.0 X 0.8 1.2 1.2 0.8 
Obliquaria rejlexa 38.1 30.4 27.8 27.7 25.4 29.9 
Obovaria o/ivaria 5.2 2.9 2.4 2.4 1.2 2.8 
Potamilus alatus X X X 2.4 X 0.5 
Potami/us ohiensis 1.0 2.9 0.8 2.4 0.8 1.6 
Toxolasma parvus 1.2 WD 0.2 
Truncilla donaciformis X 4.3 5.6 4.8 4.8 3.9 
Truncilla truncata 1.0 0.8 WD 1.2 0.6 
·:r~i~i''L~j;~ii'i~~~-.................................. s'8'.'7' ....................... 66'.'7 .................. 5 .• ¥:s ........................ sio ................... 4~>:6 ......................... s.6:5" ...... .. 
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Table 3-7. Comparison of Upstream bed unionid community characteristics between July 2004, 
Jul~ and October 20051 and August and Se2tember 2006 {cont.} 

Jul-04 Jul-05 Oct-05 Aug-06 Se2-M Average 

Total no.2 902 399 822 609 508 648.0 
Ave. no./m2

•
1 8.1±3.1A 6.9±3.2A 11.2±2.6A 8.3±4.2A 11.0±4.3A 9.1 

Ave. CPUE 3 57.5 15.7 22.8 26.2 12.4 26.9 
No. species/qual sample 10.7 6.0 6.3 7.4 6.0 7.3 
Total no. species2 21 21 21 20 21 20.8 
Cumulative live/FD species 21 24 25 25 25 24.0 
Theoretical species richness3 

100 13 16 14 15 14 14.3 
250 15 19 17 18 17 17.0 
500 17 21 19 20 19 19.2 
1000 19 24· 21 22 21 21.3 
5000 23 29 26 27 26 26.2 

Regression slope 6.53 7.85 6.99 7.3 7.1 7.2 
Ave. no.:S5yrs/m2 1 1.3 ±0.9B 1.5 ±0.9AB 3.7 ±l.lA 3.8±2.2AB 3.9±1.2A 2.8 
Ave. no.>5yrs/m2 1 6.7 ±2.5A 5.4 ±2.8A 7.5±1.9A 4.5±2.5A 7.2±3.5A 6.3 
%::::;3 years old1 3.1 18.6 24.2 37.3 23 21.2 
%::::;5 years old1 36.1 42.0 50.4 56.6 50 47.0 
% of species w/ ::::;5 yrs 1 73.3 46.7 80.0 47 81 65.6 
Ave. no. FD/m2

•
1 0.6 ±O.SA 0.1±0.2A 0.4±0.3A 0.6±0.5A 2.0±0.8B 0.7 

%Mortality' 6.7 1.4 3.1 6.7 15.1 6.6 
%adult mortality 10 8.9 9.5 
%juvenile mortality 2.6 24.8 13.7 

Ambleminae 
Total no. 1 39 22 103 36 112 62.4 
Total no. 3 396 145 236 230 128 227.0 
Ave. no./m2

•
1 3.3±1.6A* 2.2±1.3A* 4.6±1.4A* 3.6±2.1A* 5.0±1.8A* 3.7• 

Ave. no.:S5yrs/m2
•
1 0.5±0.4AB 0.1±0.2A 1.7±0.7BC 1.6±1.1ABC 2.1±0.8C 1.2 

Ave. no.>5yrs/m2
'
1 2.8±1.3A 2.1±1.2A 2.9±0.9A 2.0±1.6A 2.9±1.4A 2.5 

%young 15.4 4.5 36.9 44.4 42.0 28.6 
Total no. species2 6 6 5 6 6 5.8 
Total no. juv species 6 4 5 5 5 5.0 
Total no. adult species 5 6 5 6 6 5.6 
Ave. no. FD/m2

'
1 0.1±0.2A OA O.I±O.IA 0.1±0.2A 0.3±0.3A 0.1 

%Mortality' 2.5 0 1.9 2.7 5.9 2.6 
%adult mortality 4.8 3.0 3.9 
%juvenile mortality 0 9.6 4.8 

LamQsilinae 
Total no. 1 57 46 138 44 123 81.6 
Total no. 3 378 169 321 273 154 259.0 
Ave. no./m2

•
1 4.7±2.0A* 4.6±2.1A# 6.1±1.5A# 4.4±2.1A* 5.5±2.5A* 5.06# 

Ave. no.:S3yrs/m2
•
1 0.8±0.7A 1.4±0.9A 2.0±0.8A 2.2±1.5A 1.5±0.8A 1.6 

Ave. no.>3yrs/m2
•
1 3.9±1.6A 3.2±1.7A 4.1±1.3A 2.2±1.1A 3.9±2.0A 3.5 

%young 17.5 30.4 32.6 50.0 26.0 31.3 
Total no. species2 11 10 12 10 II 10.8 
Total no. juv species 9 5 9 10 8 8.2 
Total no. adult species II 9 II 7 10 9.6 
Ave. no. FD/m2

•
1 0.4±0.5A OA 0.2±0.2A 0.4±0.4A 1.5±0.6B 0.6 

%Mortality1 8.1 0 3.5 8.3 21.7 8.3 
% adult mortality 12.0 12.5 12.3 
%juvenile mortality 4.3 39.6 22.0 

'Quantitative data only; 2Quantitative and Qualitative combined; 3Qualitative data only 
Different letters within a row indicates a significant difference (ANOVA, p<0.05) 
Different symbols within a column indicates a significant difference (t-test; p<0.1 0) 
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Table 3-8. Comparison of Steamboat Slough bed habitat conditions between July 2004, July and October 2005, 

and August and SeEtember 2006. 

Jul-04 Jul-05 Oct-05 Aug-06 SeE-06 Average 

Sample date July 16, 2004 July 26 -28, 2005 Oct 5- 6, 2005 Aug 4-5, 2006 Sept 20-24,2006 
Discharge (cfs)' 65,969 39,203; 41,262 54,383; 52,887 27,695;35,189 21,257;30,178 
Calc. downstream temp (F)' 79.9 81.8, 77.9 87.3, 86.6 65.5,68.3 
Substrate temp N end 88.0, 87.4 
Substrate temp S end 88.0, 87.1 
Dist from bank (m) 35 to 115 35 to 115 35 to 115 35 to 115 35to 115 
Dist from mix zone (m) 675 to 1125 675 to 1125 675 to 1125 675 to 1125 675 to 1125 

Substrate Ave % (CY)l 
%Boulder 2 (22) 0.4 
%Cobble 0.2 (762) 0.0 
%Gravel 0.5 (645) 0.1 
%Sand 90 (21) 91 (21) 95 (I 6) 69(35) 71(29) 83.2 
%Silt 6 (200) 9 (211) 3 (I 66) 23(83) 26(67) 13.4 
%Clay 3 (281) 0.1 (632) 6(105) 2(1 74) 2.2 
%Detritus 0.7 (313) I (371) 2(207) 1(352) 0.9 
%Shell 0.1 (954) 0.0 

Depth (m) 
Ave. 2.4 1.8 2.7 2.0 2.1 2.2 
Range (1.7 to 3.7) (0.9 to 2.7) (0.9 to 4.3) (1.2 to 3.4) (1.2 to 3.3) 
CV 24.3 20.0 74.1 32 18 

Temp (°F) 

Ave. 79.7 85.1 71.1 88.0 66.4 78.0 
Range (77.0 to 80.6) (81.5 to 86.0) (69.4 to 73.2) (87.4 to 88.7) (64.6 to 67.1) 
CV 1.2 3.0 4.4 0.6 1.3 

DO(mg/L) 
100% saturation for temp. 8.0 7.7 9.1 7.4 9.3 8.2 

Ave. 6.7 9.1 8.1 10.9 8.5 8.7 
Range (6.4 to 7.4) (7 .5 to 12.8) (7.8 to 8.9) (5.1 to 12.0) (7.9 to 9.5) 
cv 10.9 20.7 3.1 14 4 

Current veloci!Y (m/sec) 
Ave. 0.4 0.2 0.3 O.o3 0.1 0.2 
Range (0.2 to 0.6) (0.11 to 0.30) (0.14 to 0.45) (0 to 0.19) (0.09 to 0.2) 
CV 15.7 20.7 30.5 185 22.6 

Rei. zebra mussel inf.' Minor 0.1 (Oto I) 0.1 (0 to 10) 0.02 (0 to I) 

Lock and Dam 14 (LeClaire, lA; MRM 493.3) 
'Calculated temperatures represent downstream of discharge (see Table 3-3) 
'CV=coefficient of variation (Standard deviation•) 00/mean) 
'Minor=a few zebra mussels attached to a few unionids 
2005 and 2006, average and range of zebra mussels per unionid 
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Table 3-9. Comparison of Steamboat Slough bed unionid community characteristics between July 2004, 
July and October 2005, and August and September 2006. 

Species rei. abundance (%)1 

Ambleminae 

Jul-04 Jul-05 Oct-05 Aug-06 Sep-06 Average 

Amblema plical a 41.5 26.8 30.9 32.2 22.3 30.7 
Fusconaia ebena 
Fusconaiajlava X 9.8 2.1 1.1 3.2 3.2 
Megalonaias nervosa 
Pleurobema sintoxia X X 
Quadrula metanevra 
Quadrula nodulata 9.8 2.4 6.4 11.1 13.8 8.7 
Quadrula p. pustulosa 4.9 7.3 5.3 4.4 3.2 5.0 
Quadrulaquadrula 4.9 14.6 17.0 12.2 11.7 12.1 

June 2007 

.l'r.!.~f?.gf!.'!.!r! .. '!ff.'I!!f:f!:~.l!. .............................. : ............................... : ......................... ~ .......................... ~ ...................................................................... . 
Total Ambleminae 61.1 61.0 61.7 61.1 54.3 • 59.8 

Anodontinae 
Arcidens confragosus X 2.4 X 0.5 
Lasmigona c. complanata 2.4 X X X 1.1 0.7 
Pyganodon grandis X 2.4 X 1.1 FD 0. 7 
Strophitus undulatus 

J!.~~!:r.P.qf:~!.f!..!!!!.P.!:l?.!!!.!~ ........................................................... ?f.: .........••...........• X ...................................................... EP.. ...................... ?f.: ..•.•.....•. 
Total Anodontinae 2.4 4.9 0.0 1.1 1.1 1.9 

Lampsilinae 
Actinonaias ligamentina 
Ellipsaria lineolata 2.4 
Lampsilis cardium 4.9 
Lampsilis higginsii 
Lampsilis teres 
Leptodea fragilis X 
Ligumia recta 
Obliquaria rejlexa 26.8 
Obovaria olivaria 2.4 
Potamilus alatus 
Potamilus ohiensis X 

X 
X 

2.4 

22.0 

7.3 

5.3 

X 
0.5 
4.4 

4.3 2.4 
1.1 0.4 

22.3 22.7 
X 0.9 
X 0.2 

3.2 4.5 
Toxolasma parvus WD WD 
Truncilla donaciformis 2.4 2.1 2.2 4.3 2.2 

.. !'.~Jt.r:.£!!!.'!.J!.!!!!E.f!.~r! ................................................................... ?f.: ....................... X ................................................................................................ . 
TotaiLampsilinae 36.5 34.1 38.3 37.8 44.7 38.3 
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Table 3-9. Comparison of Steamboat Slough bed unionid community characteris!ics between July 2004 (cont.), 
July and October 2005, and August and September 2006. 

Jul-04 Jul-05 Oct-05 Au8-06 Sep-06 

Total no.2 547 426 657 398 537 513.0 
Ave. no./m2

'
1 3.4±2.0A 4.1±1.2A 4.2±0.9A 9.0±2.6B 4.2±1.0A 5.0 

Ave. CPUE 3 36.4 19.3 22.5 15.4 17.7 22.3 
Ave. no. species/qual sample3 7.8 5.6 7.2 6.0 6.3 6.6 
Total no. species2 15 16 18 16 16 16.2 
Cumulative live/FD species 15 18 19 20 21 
Theoretical species richness3 

100 12 11 13 12 10 11.7 
250 14 14 16 14 12 14.0 
500 16 15 18 16 14 15.8 
1000 17 17 20 18 15 17.4 
5000 22 21 24 22 19 21.6 

Regression slope 5.8 5.6 6.5 6.0 5.1 5.8 
Ave. no.:s;5yrs/m2

'
1 0.2 ±0.2A 0.4 ±0.4A 0.4±0.2A 1.8±0.8B 1.5±0.5B 0.9 

Ave. no.>5yrs/m2
•
1 3.3±2.0A 3.7 ±1.2A 3.8 ±0.9A 7.2±2.3B 2.7±0.8A 4.1 

%:::;3 years old1 2.4 4.8 6.4 10 28 10.3 
%:::;5 years old1 9.8 11.9 11.7 23 37 18.8 
%of species w/:::;5 yrs1 33.3 41.7 63.6 67 85 58.0 
Ave. no. FD/m2

•
1 0.2 ±0.2A 0.1 ±0.2A 0.1 ±0.2A 0.1±02A 0.5±0.3A 0.2 

%Mortality1 4.7 2.4 3.1 1.1 8.7 4.0 
% adult mortality 1.4 9 5.2 
% young mortality 0 8.3 4.2 

Ambleminae 
Total no. 1 25 25 58 55 51 42.8 
Total no. 3 335 259 347 207 275 284.6 
Ave. no./m2

•
1 2.1±1.4A* 2.5±I.OA* 2.6±0.7A* 5.5±2.2B* 2.3±0.7A* 3* 

Ave. no.:s;5yrs/m2
'
1 0.2±0.2A 0.2±0.3AB 0.2±0.2AB 1.2±0.7B 0.8±0.4BC 0.5 

Ave. no.>5yrs/m2
'
1 2.0±1.3A 2.3±l.OAB 2.4±0.7AB 4.3±1.9B 1.5±0.6A 2.5 

%young 8.0 8.0 6.9 21.8 33.3 15.6 
Total no. species2 5 5 5 6 5 5.2 
Total no. juv species 5 4 4 4 5 4.4 
Total no. adult species 5 5 5 6 5 5.2 
Ave. no. FD/m2

•
1 0.1±0.2A OA 0.04±0.09A 0.1±02A 0.04±0.09A 0.1 

%Mortality1 3.8 0 1.7 1.8 1.9 1.8 
% adult mortality 2.3 2.9 2.6 
% young mortality 0 0 0.0 

LamQsilinae 
Total no. 1 15 14 36 34 42 28.2 
Total no. 3 163 123 197 99 265 169.4 
Ave. no./m2

'
1 1.3±0.9A* 1.4±0.8A# 1.6±0.6A# 3.4±1.3BC* 1.9±0.7AC* 1.92# 

Ave. no.:s;3yrs/m2
'
1 OA 0.2±0.3AB 0.2±0.2AB 0.6±0.5B 0.7±0.4B 0.3 

Ave. no.>3yrs/m2
•
1 1.3±0.9A l.2±0.7A 1.4±0.6A 2.8±1.3A 1.2±0.5A 1.6 

%young 0 14.3 11.1 17.6 35.7 15.7 
Total no. species2 9 7 10 8 8 8.4 
Total no. juv species 7 3 5 6 6 5.4 
Total no. adult species 7 7 10 6 8 7.6 
Ave. no. FD/m2

•
1 0.1±0.2A 0.1 ±0.2A O.I±O.lA OA 0.3±0.2A 0.1 

%Mortality1 6.3 6.7 7.1 0 12.5 6.5 
%adult mortality 0 12.9 6.5 
% young mortality 0 11.8 5.9 

1Quantitative data only; 'Quantitative and Qualitative combined; 3Qualitative data only 
Different letters within a row indicates a significant difference (ANOVA, p<O.OS) 
Different symbols within a column indicates a significant difference (t-test; p<O.l 0) 
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Table 3-10. Comparison of Cordova bed habitat conditions between July 2004, July and October 2005, 
and August and September 2006 

Jul-04 Jul-05 Oct-05 Aus-06 Sep-06 Averase 

Sample date Jul13-14, 2004 July 27, 2006 Oct 3-4, 2005 Aug 3-4, 2006 Sept 20-24, 2006 
Discharge (cfs)1 72,916; 69,220 38,153 47,125; 52,245 18,544;27,695 21,257;30,178 
Dist from bank (m) 10 to 90 10 to 90 10 to 90 
Dist from mix zone (m) 3030 to 3365 3030 to 3365 3030 to 3365 

Substrate Ave % (CY)' 
%Boulder 0.5 3 (2.6) 2 (700) 0 0 1.1 
%Cobble 2 (377) I (663) 0.5(624) 0.3(500) 0.8 
%Gravel 13 (!52) 6 (118) 10 (142) 13(120) 8(113) 10.0 
%Sand 33 (I 05) 77 (29) 66 (39) 40(64) 43(66) 51.8 
%Silt 27 (106) 6 (128) 9 (212) 9 (116) 21(86) 14.4 
%Clay 13 (185) 19(131) 7(208) 7.8 
%Detritus 0.7 (332) 0.3(412) 0 0 0.2 
%Shell 12 (181) 8 (171) 13 (143) 18(135) 18(147) 12.2 
% vegetation 0.3(624) I (479) 0.3 

De{!th (m} 
Ave. 2.0 2.1 3.0 1.7 2.2 2.2 
Range (0.6 to 3.4) (1.2 to 3.7) (0.6 to 6.7) (0.6 to 3.0) (0.1 to 6.4) 
cv 28.3 85.7 146.7 45 57 

Tern{! (°F} 
Ave. 77.5 77.5 65.5 87.3 64.2 74.4 
Range (73.4 to 79.3) (73.4 to 80.2) (54.0 to 67.1) (85.6 to 89.1) (63.9 to 65.3) 
cv 0.6 5.9 5.3 2.8 1.0 

DO (ml!IL} 
I 00% saturation for temp. 8.3 8.3 9.4 7.5 9.4 8.5 

Ave. 6.0 8.3 8.5 7.8 7.7 
Range (5.7 to 6.6) (7.2 to 14.0) (7.7 to 9.6) (4.3 to 18.1) 
cv 12.6 3.7 7.3 55.6 

Current veloci!Y (m/sec} 
Ave. 0.2 0.2 0.2 0.04 0.06 0.1 
Range (0.1 to 0.4) (0.06 to 0.30) (0.05 to 0.45) (0 to 0.2) (0.01 to 0.13) 
cv 48.2 41.6 53.6 127 52 

Rei. zebra mussel in f.' Very heavy 0.3 (0 to 5) 1.3 (0 to 50) 0.1 (0 to 20) 0.3 (0 to 12) 

Lock and Dam 14 (LeClaire, lA; MRM 493.3) 
'CV=coefficient of variation (Standard deviation•! 00/mean) 
'Very heavy=most unionids coated or encased with zebra' mussels; 
2005 and 2006, average and range of zebra mussels per unionid 

/ 
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Table 3-11. Zebra mussel occurrence in the Cordova Bed, 1991 to 2003. 

Density % of unionids 
Year (no .1m2) infested 

1991 0 
1992 0 
1993 
1994 8.2 

1999 74 
2000 (near bank) Substrate covered 100 
2000 (rivetward) 

2001 Few 
2001 3000 to 4000 
2002 33 
2003 813 

w 
0\ 

Ave. no/unionid 

<50 
<30 near bank 

encrusted 
<5 

<IO 

-------------------~ 

Source 

Miller and Payne ( 1993) 
Miller and Payne (1994) 

Miller and Payne (1995) 

ESI (l999a) 
Helms (2000), ESI (200 I) 

ESI (2002) 
Farr eta/. (2002) 
ESI (2004) 
ERDC (2003) 

0 
0\ 
I 

0 
0 
00 

2' 
::I 
(1) 

N 
0 
0 
'-l 
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Table 3-12. Comparison of Cordova bed unionid community characteristics between July 2004, 
July and October 2005, and August and September 2006 

June 2007 

Jul-04 Jul-05 Oct-05 Aug-06 Sep-06 Average 

Species rei. abundance (%)1 

Ambleminae 
Amb/ema plicata 27.9 50.0 24.6 27.0 35.8 33.1 
Fusconaia ebena WD WD 
Fusconaiaflava X 3.3 3.1 2.7 4.5 2.7 
Megalonaias nervosa 2.9 X 4.6 2.7 4.5 2.9 
Quadrula metanevra WD WD 
Quadrula nodu/ata 2.7 FD 0.5 
Quadrula p. pustulosa 5.9 6.7 4.6 2.7 4.5 4.9 
Quadrula quadrula 2.9 X 2.3 2.7 X 1.6 

.. '!'r.f.~t?.8£1J.!q .• '!.f!.~JE.'!.f?.~.'!. ............................. §f. ............................. : ...................... Y':(.P. ........................... :: ......................... : ............................ WR ........ .. 
TotalAmbleminae 39.6 60.0 39.2 40.5 49.3 45.7 

Anodontinae 
Arcidens confragosus X 3.3 X X X 0.7 
Lasmigona c. comp/anata 1.5 X 1.5 WD 1.5 0.9 
Pyganodon grandis X X 0.8 8.1 X 1.8 
Strophitus undulatus 

.. g~~!':r.{?q,c;!£~'!..!!?!.~!:£!!!.!~ ............................ ~ ........................... f..P. ..................... !.:?. ......................... ):.?. ..................... f.P. ........................... 9.:§ .......... . 
Total Anodontinae 1.5 3.3 3.8 10.8 1.5 4.2 

Lampsilinae 
Actinonaias /igamentina X 
Ellipsaria lineolata WD X 2.7 
Lampsilis cardium 7.4 6.7 5.4 16.2 
Lampsilis higginsii 1.5 X 0.8 2.7 
Lampsilis si/iquoidea 
Lampsilis teres 
Leptodeafragilis 33.8 16.7 29.2 8.1 
Ligumia recta 1.5 X 6.2 5.4 
Obliquaria rejlexa 8.8 3.3 6.9 5.4 
Obovaria olivaria X X 0.8 X 
Potami/us alatus X X 0.8 5.4 
Potamilus ohiensis 1.5 3.3 X 
Toxolasma parvus 1.5 6.7 3.8 
Trunci/la donaciformis 2.9 2.3 X 

.:r.I]!.'J.£!!!.'!.J!E!!.C:.Cf.!q .. ,, ........................... Y'!..P. .................................................... 9.:~ .......................... ~ ... ?. ........ .. 
Total Lampsilinae 58.9 36.7 56.9 48.6 
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1.0 
2.7 
1.3 
0.7 

ooooouooooooooooooooooooooouooo 

50.1 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



06-008 June 2007 

Table 3-10. Comparison of Cordova bed unionid community characteristics between July 2004, 
Jul~ and October 20051 and Au~t and SeEtember 2006 

Jul-04 Jul-05 Oct-05 Aug-06 SeE-06 Average 

Total no.2 320 164 375 430 745 406.8 
Ave. no./m2

'
1 5.7±1.9A 3.1±1.3AB 5.8±1.5A 3.7±1.5AB 3.0±1.1B 4.3 

Ave. CPUE 3 15.8 6.7 10.2 19.7 27.1 15.9 
Ave. no. species/qual sample3 6.6 3.3 5.1 7.4 7.4 6.0 
Total no. species2 20 18 21 19 20 19.6 
Cumulative live/FD species 20 20 22 23 24 
Theoretical species richness3 

100 15 15 15 14 12 14.0 
250 18 18 17 16 14 16.8 
500 21 20 20 18 16 19.0 
1000 23 22 22 20 18 21.1 
5000 28 27 27 25 22 25.9 

Regression slope 7.7 7.4 7.3 6.8 6.0 7.0 
Ave. no.~5yrs/m2• 1 2.2±l.OA 0.6±0.4AB 2.1 ±0.9A 1.1±0.6AB 0.8±0.4B 1.4 
Ave. no.>5yrs/m2

'
1 3.5 ±1.4AB 2.5±1.2AB 3.7 ±0.9A 2.6±1.4AB 2.2±0.9B 2.9 

%~3 years old1 33.8 0 29.2 18.9 14.9 19.4 
%~5 years old1 58.8 25.7 47.7 43.2 43.2 43.7 
%of species w/ ~5 yrs1 53.8 55.6 61.1 62.5 71.4 60.9 
Ave. no. FD/m2

'
1 1.8 ±1.6AB 0.8±0.9AB 0.2±0.2A 0.6±0.5AB 1.4±0.6B 1.0 

%Mortality1 24.4 21.1 3.0 14.0 31.6 18.8 
% adult mortality 13.3 30.6 21.0 
%juvenile mortality 15.4 32.0 23.7 

Ambleminae 
Total no. 1 27 18 51 15 33 28.8 
Total no. 3 120 79 151 221 497 213.6 
Ave. no./m2

'
1 2.3±1.1A* 1.8±1.1A* 2.3±0.8A* 1.5±0.8A* 1.5±0.7A* 1.9* 

Ave. no.~5yrs/m2' 1 0.8±0.6A 0.5±0.4A 0.5±0.4A 0.5±0.4A 0.4±0.3A 0.5 
Ave. no.>5yrs/m2

•
1 1.5±0.8A 1.3±1.0A 1.8±0.7A 1.0±0.6A 1.1±0.6A 1.3 

·%young 33.3 27.8 21.6 33.3 27.3 28.7 
Total no. species2 6 5 5 6 5 5.4 
Total no. juv species 4 2 4 6 5 4.2 
Total no. adult species 6 5 5 5 5 5.2 
Ave. no. FD/m2

•
1 0.3±0.3A 0.3±0.5A 0.2±0.2A 0.2±0.3A 0.3±0.3A 0.3 

%Mortality' 10.0 14.3 7.8 11.8 17.5 12.3 
% adult mortality 9.1 7.7 8.4 
%juvenile mortality 16.7 35.7 26.2 

Lam11silinae 
Total no. 1 40 11 74 18 33 35.2 
Total no. 3 116 50 72 147 147 106.4 
Ave. no./m2.1 3.3±1.3A* 1.1±0.7B* 3.3±1.0A* 1.8±0.9AB* 1.5±0.6B* 2.2• 
Ave. no.~3yrs/m2' 1 1.4±0.7A 0.1±0.2B 1.6±0.7A 0.5±0.4AB 0.4±0.2B 0.8 
Ave. no.>3yrs/m2

'
1 1.9±0.8A 1.0±0.6A 1.7±0.6A 1.3±0.8A 1.1±0.5A 1.4 

%young 42.5 9.1 47.3 27.8 24.2 30.2 
Total no. species2 II 9 12 lO 10 10.4 
Total no. juv species 8 4 4 7 6 5.8 
Total no. adult species 9 9 12 10 9 9.8 
Ave. no. FD/m2

•
1 1.5± 1.2B 0.4±0.5AB OA 0.2±0.3AB 0.9±0.5B 0.6 

%Mortality1 37.5 26.7 0 10.0 38.9 22.6 
% adult mortality 7.1 43.2 25.2 
%juvenile mortality 16.7 20.0 18.4 

1Quantitative data only; 2Quantitative and Qualitative combined; 3Qualitative data only 
Different letters within a row indicates a significant difference (AN OVA, p<0.05) 
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Table 3-13. Species composition comparison among study sites. 

Steamboat 
Species rei. abundance (%)1 Upstream Cordova Slough 
Ambleminae 
Amb/ema plica/a 20.9 33.1 30.7 
Fusconaia ebena WD WD 
Fusconaiajlava 4.5 2.7 3.2 
Mega/onaias nervosa 0.3 2.9 
Pleurobema sintoxia WD X 
Quadrula metanevra 0.2 WD 
Quadrula nodu/ata 1.1 0.5 8.7 
Quadrula p. pustu/osa 6.6 4.9 5.0 
Quadrula quadru/a 6.8 1.6 12.1 

.. T.r.!!.czg.r?.!'J.!q_.Y.~r.!.!!.l?.q~g_ ...................................... F.P ........................................ w.P.. .......................................... :: ...................... . 
Total Ambleminae 40.3 45.7 59.8 
No. live species 7 6 6 

Anodontinae 
Arcidens confragosus 0.3 0. 7 0.5 
Lasmigona c. complanata 1.8 0.9 0.7 
Pyganodon grandis 0.2 1.8 0.7 
Strophitus undu/atus WD 
Utterbackia imbecillis 0.8 0.8 X ............................................................................................................................................................................................................. 
Total Anodontinae 3.1 4.2 1.9 
No. live species 4 4 4 

Lampsilinae 
Actinonaias ligamentina X 0.3 X 
Ellipsaria lineolata 0.5 0.5 0.5 
Lampsilis cardium 8.0 8.3 4.4 
Lampsilis hil(l(insii 0.2 1.9 
Lampsi/is si/iquoidea X 
Lampsilis teres 0.3 
Leptodeafragilis 7.1 19.6 2.4 
Ligumia recta 0.8 4.1 0.4 
Obliquaria rejlexa 29.9 7.9 22.7 
Obovaria o/ivaria 2.8 0.2 0.9 
Potamilus alatus 0.5 1.5 0.2 
Potami/us ohiensis 1.6 1.0 4.5 
Toxolasma parvus 0.2 2.7 WD 
Truncilla donac!formis 3.9 1.3 2.2 
Trunci// a truncal a 0.6 0. 7 X ............................................................................................................................................................................................................. 

Total Lampsilinae 
No. live species (no.) 

Total live species (no.) 

56.5 
14 

25 

50.1 
14 

24 

38.3 
11 

21 

'Quantitative data average over all sample dates; additional specie collected in qualitative samples 
are designated with an X 
State or federally listed T &E species are balded 
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Figure 3-1. Minimum monthly discharge, 2000 to 2006 
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Figure 3-2. Comparison of water and substrate temperature, June to August 2006. 
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Figure 3-3. Substrate temperature duration, June to August 2006. 
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Exhibit 12 
Provisional Variance IEPA 08-11 
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Exelon Genere~tion 

Quad Cities Generating Station 

22710 206th Avenue North 
Cordova, IL 61242-9740 

Tel 309-654-2241 

SVP-07-050 

August10,2007 

Mr. Roger Callaway 

www.exeloncorp.com 

Compliance Assurance Section 
Division of Water Pollution Control 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
Springfield, Illinois 62794 

Re: Quad Cities Nuclear Power Station NPDES Permit No. IL0005037 
Provisional Variance Request- Emergency Application -IEPA 08-11 

Dear Mr. Callaway: 

Nuclear 

Thank you for the time, consideration and attention I EPA dedicated to Exelon's 
Provisional Variance Request. We sincerely appreciate all of your efforts. Below is 
Quad Cities Station's Certificate of Acceptance of the Provisional Variance Order issued 
by IEPA in this matter. 

Very Truly Yours, 

T~~ 
S1te Vice President 
Quad Cities Station 

T JT/MS/tsr 
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SVP- 07-050 
IL EPA 
Page 2 of2 

Certificate of Acceptance 

I(We), Timothy J. Tulon, hereby accept and agree to be bound by all 
terms and conditions of the provisional variance granted by the Agency in matter 
I EPA 08-11 dated August 10, 2007. 

Exelon Generation Co. L.L.C/Quad Cities Station 
Petitioner 

Site Vice President 
Title 

08/10/2007 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

Exelon Generation Company, L.L.C. 
Quad Cities Nuclear Power Station 

· Petitioner, 

v. 

U..LINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

August 10, 2007 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

IEPA- 08-ll 
·(Provisional Variance-Water)· 

Re: Provisional Variance From Special Condition 6B 
ofNPDES Permit ll.-0005037 

Dear Mr. Gideon: 

PAGE l:l:l/l:lb 

The Illinois Environmental Agency (Agency) has completed its· technical review of the attached 
provisional variance request (Exhibit A) submitted by Exelon Generation Company, L.L.C. 
quad Ci~es Nuclear Power Station (Exelon's Quad Cities Station) on August 8, 2001. 

Based on the review, the Agency GRANTS the requested viuiance for a period of 45 days, 
subject to specific conditions set forth below. · 

Exelon's Quad Cities Station is a nuclear fueled steam electric generating facility located on the 
Mississippi River at River Mile 506.8 near Cordova. illinois. It operates its cooling water system 
in open cycle mode. Cooling water is taken from the Mississippi River, passes through the plant 
system and is then discharged by diffusers into the Mississippi River. M~imum design flow of 
this system is 2,253 cfs. The Agency permitted the open cycle operation with· difiUsers on 
December 22, 1983. · · 

Exelon's Quad Cities ·station seekS a variance from Special Condition 6B of NPDEs .Permit 
U.OOOS037 (Attachment B). This eondition establishes thermal discharge limits for Exelon 's 
Quad Cities Station. Additionally, 6B allows Exelon's Quad Cities Station excursion hours· from 
these limits. Excursion hours are periods of time in which the temperature at the edge of the 
mixing zone may be 30f WBIIller than the te:rnperature limit in the pemtit. Exelon's Quad Cities 
Station .may only use 1% (87.6) of the hours in: a 12-month period ending with any month as 
excursion hours. . 
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Special Condition 6B also requires that water temperature in the Mississippi River at the edge of 
the mixing zone shall at no time exceed by 3°F the maximwn limits of 86°F in ~uly and August 
and 85°F in September. Normally, Exelon's Quad Citi~ Station can· operate within these limits 
because the ambient temperature in the Mississippi ruver at th~ intake points (or above the plant) . 
remains below the non-excursion hour temperature limit. · 

Under nonnal conditions, the. Mississippi River ha:s significant river flows. These flows enable 
Exelon's Quad Cities Station to meet its permit conditions even when ambient temperatures 
approach non·e:xcursi911 hour temperature limit; At this time, however, ~e Mississippi River is 
at low flow conditions during a period of time of extreme sunimer heat. The river flow is 
currently at 31,000 cfs compared to a normal river. flow of 42,000 cfs 4uring this time of year. 
This low flow condition, coupled with high ambient river and air temperatures and the need to 
maintain power on the grid" during this extreme weather condition period, have neceSsitated 
Exelon's Quad Cities Station's request for a provisional variance. 

Due to the extremely hot conditions, E~elon's Quad Cities Station began using excursion hours 
on Thursday, August 2, 2007; it used 16.5 hours on that date. On Friday, August 3, 2007, 
Exelon's Quad Cities Station used an additional 17.5 hours. Exelon's Quad Cities Station 
expects to begin using excursion hours again during the a.ftem.oon of Thursday, August 9, 2007, 
and to continue to need them for the remainder of the week, given current forecasts and river 
flows. Exelon's Quad Cities predicts that it will use the rest of the permitted excursion hours on . 
Saturday, August 11, 2007. · · 

Besides needing additional excursion hours, high temperatures and low river flows have 
adversely affected the ability ofExelon's Quad Cities Station to meet its thennal discharge limits 
contain in Special Cond,ition 6B. River flows are currently· at 31,000 cfs, compared to the 
normal of 42,000 during this time of year. Discussions between Exelon's Quad Cities Station 
.and the Rock Island Corps of Engineers indicate that river flow is predicted to hold in the 20,000 
to 30,000 cfs range at Lock and Dam 14, with .flows falling" off to 14,000 cfs in about two weeks. 
If future forecasts are correct, the river flow will decrease even further. With mid-90's 
temperatures predicted over the next sever91 days, river ·temperatures are expeGted to increase 3 
to 4 degrees F. Based on a river flow of 18,000 cfs, the calculated downstream temperature rise 
is 3.5 degrees F. As a result. the inlet temperatures to the Exelon Quad Cities Station will 
approach 86 degrees F. Combined with the 3.5 degree rise by the facility, Bxelon Quad Cities 

· Station will exceed the August permitted ~scharge limit of 89 degrees F. 

The Agency has reviewed the provisional variap.ce request and has concluded the following: 

1. Exelon's Quad Cities Station will closely mo:iritor the environmental impact from the 
requested relief and will i.uu:riediately notify the Agency of any significant impact, along 
with actions taken to remedy the problem; 

2. No other reasonable alternatives appear available; 

3. No public water supplies will be affected; 
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4. No federal regulations will preclude the granting of this request; and 

5. Exelon Quad Cities Station will face an arbitrary and umeasonable hardship if the request 
is not granted. 

The Agency hereby GRANTS Exelon's Quad Cities Station a p:rovisional variance from Special 
Condition 6B ofNPDES Permit ILOOOS037t subject to the following conditions: 

. . 
1. Exelon's Quad Cities Station is granted 200 provisional variance excursion hours. 

2. The provisional variance will begin on the date that Exelon's Quad Cities Station either 
(1} exhausts the 87.6 pennitted excursion bour, or (2) on the date that Exelon's Quad 
Cities Station first exceeds the current pennitted excu:rsion hour temp·erature limits in 
Special Condition 6B (August 89 degt"ees and September 90 degrees). The provisional 
variance will end on the date that the 200 provisional variance excursion hours are used, 
but in no case later th.at 45 days following the start of the provisional variance period 

3. Exelon's Quad Cities Station, during the 200 provisional variance excursion hours, may 
exceed the maximum temperature limits stated in Special Condition 6B by no more than 
5 degrees (August 91 degrees and September 90 degrees) · 

4. During the variance period, Exelon Quad Cities Station must continuously monitor 
intake, discharge and receiving water temperatures and to visually inspect intake and 
discharge areas at least three times daily to assess any mortalities to fish and other 
aquatic life; 

S. Exelon Quad Cities Station shall document environmental conditions during the term of 
the provisional variance; including the activities deseribed in 4. above of this Section. 
and submit the documentation to the Agency and the Department of Natural Resources 
within 30 days after the provisional variance expires; 

6. Exelon's Quad Cities Station shall continue ongoing biological studies to characterize 
how fish and mussels respond to thermal conditions present in the affected portion Of the 
Mississippi River. These studies include those mentioned on page 4 ofExelon's Quad 
Cities Station's August 8, 2007 Emergency Application for Provisional' Variance. In 
addition, Exelon's Quad Cities Station must continue to conduct a mussel study specific 
to this provisional variance; to dOC11Dlent this activity; and to submit the documentation 
for the musael study to the Agency and the Department of Natural Resources within 60 
days after completing the survey descnbed herein. Specifically, Exelon's Quad Cities 
Station must prepare a sttJdy p.lan within three days of the· beginning date of this 
provisional variance to address the issue of increased excursion hours (increase in 
thennal stress) on unionid mussels in the Missis~ppi River in the vicinity of the 
discharge. The. plan must include a survey of the mussel beds identified in a recent 
report: Draft Report: Unionid Mussel Biothermal Assessment for the Quad Cities 
Nuclear Station,· Mississippi River Miles 503.0 to 506.9 (attached). The swvey mus.t 
address the apparent health of the mussels within the mussel beds given the higher than 

:· O O 0 o 0 0 0 •,.. 0 0 0 -0 0 .. 0 0 o •>< 0 .. H ":",. 0 •ooo: ·- O 00 0 0 
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allowed river temperatures and longer.duratioi:i of temperature excursions. Survey dives 
to ascertain effects on the mussel beds must begin as soon as possible after either the 
increase of excursion hours or maximum temperature relief afforded by the provisional 
variance are utilized. Conditions pertinent to the mussel populations· to be recorded 
during the surveys will be much the same a.s conducted for the baseline study referenced 
above. These must m~lude, but are not limited~ to mussel species1 occuzrence and 
density, age, zebra mussel infestation and apparent conditio~ i.e., any outward signs of 
heat stress such as morbidity, reflex time, position in the substrate, etc. Plant discharge 
temperatures, upstream river temperatures, incidence of excursic;>n hours and other 
pertinent information must be provided to build an understanding of the conditions to 
which the mussels have recently been expo'sed. Surveys must continue until excursi'on 
hours are no longer being used, or in other words, ~til the weather conditions causing 
the need for more excursion hours have moderated. The final report for this study must 
address the changes noted in mussel populations from the'previous study. Ve,rbal reports 
are due to the Agency at regular intervals during the surveys. These reports must include 
any information on mussel die-off. If mussel die--off downstream from the discharge is 
found and is attributable to the thenDal affects of the effluent, as compared to the 
condition of upstream populations, a monetary settlement will be required as calculated 
by the fonnula the Dlinoia Department of Natural Resources uses for mussel die-off 
settlements; 

7. Exelon Quad Cities Station shall immediately notify the Agency and.the Department of 
Natural Resources of. any unusual· conditions, including mortalities to fish or other 
aquatic life; immediately take action to remedy the· problem; investigate and document 
the cause and seriousness of the Un.usual conditions while providing updates to the 
Agency and the Departinent of Natw'al Resources as changes occur until nonnal 
conditions return; notify the Agency and the Department of Natural Resourcea when 
normal conditions return; and submit the documentation to the Agency and the 
Department of Natural Resources within 30 days after nonnal conditions return; 

. . 
8. Exelon Qu~ Cities Station shall develop and implement a response and recovery plan to 

address any adverse environmental impact due. to tb.eiDlal conditions resulting from the 
provisional variance, including loss and damage to aquatic life; · 

9. By January 15, 2008, Exelon Quad Cities Station shall provide an ip.terim report to the 
Agency that summarizes all additional fishery and mussel stQ.dies, and provides the 
status of all ongoing discussions w1th oth~ agencies regarding. thennal issues, &Dd the 
status of research regarding long-tenn trends and possible alternative thermal 
compliance measures that will be implemented should Exelon'!. Quad Cities Station's 
request for alternate thermal limits under 316 (a) not be granted. 

10. Exelon 's Quad Cities Station shall notify Roger Callaway of the Agency by telephone at 
2171782-9720 when the need for the 200 additional excursion hours begin and again if 
the excursion hours are totally used. Written confumation of each notice shall be sent 
within five days to the following address: 
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Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand A venue East, MC #19 
Springfield, Illin~is 62794-9276 

!-'~ tlb/tlb 

11. Exelon Quad Cities Station shall sign a celtificate of acceptance of this provisional. 
variance and forward that certificate to Roger Callaway at the address indicated above 
within one day of the date of this order. Tho certification should take the following 
fonn: 

I (We) hereby accept and agree to be bound by all terms 
and conditions of the provisional variance granted by the Agency in 
_____________ dMed ______________ ~ 

Petitioner 

Authorized Agent 

Title · 

Date 

Exelon. Quad Cities Station shall continue to monitor arid maintain compliance with all other 
parameters and conditions specified in its NPDES Permit No. ILOOOS037. · 

The Iilinois EPA grants this provisional variance in accordance with its authority contained in 
Sections 3S(b). 36 (c), and 37(b) ofthe.lliinois Environmental Protection Act (415 ILCS 5/3S(b), 
36(c), and 37(b) (2004). The decision to .grant this provisional variance is not intended to 
address compliance with any other applicable laws or regulations. 

r j,IJ/ c-
u ~ l~IJ4r---

Robert A. essina 
Chief Legal Counsel 
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Provisional Variance IEPA 12-11 
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Exelon. 
Exelon Generation Company. LLC 
Quad C1t1es Nuclear Power Stat1on 
22710 206th Avenue North 
Cordova. IL 61242-9140 

SVP-12-026 

March 21, 2012 

www.exeloncorp.com 

Mr. Roger Callaway (CAS-19) 
Wastewater Compliance Unit Manager 
Illinois Environmental Protection Agency 
Bureau of Water 
Compliance Assurance Section #19 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-927 4 

Re: Quad Cities Nuclear Power Station NPDES Pennit No. IL0005037 
Provisional Variance Request- Emergency Application - I EPA 12-11 

Dear Mr. Callaway: 

Nuclear 

Thank you for the time, consideration and attention I EPA dedicated to Exelon's 
provisional variance request. We sincerely appreciate all of your efforts. Below is Quad 
Cities Station's Certificate of Acceptance of the Provisional Variance Order issued by 
I EPA in this matter. 

Very Truly Yours, 

~;~1-e~y~~~~ 
Site Vice President 
Quad Cities Station 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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Certificate of Acceptance 

I (We), Tim Hanley, hereby accept and agree to be bound by all 
tenns and conditions of the provisional variance granted by the Agency in matter 
IEPA 12-11 dated March 21,2012. 

Exelon Generation Co. L.L.C/Quad Cities Station 
Petitioner 

~~ AuthorizedAQerlt 

Site Vice President 
Title 

03/21/2012 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

March 21,2012 

Exelon Generation Company, L.L.C. 
Quad Cities Nuclear Power Station 

Petitioner, 

v. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

IEPA -12·11 
(Provisional Variance· Water) 

Re: Provisional Variance From Discharge Limits Contained in NPDES Pennit 
IL0005037 

Dear Mr. Hanley: 

The lllinois Environmental Protection Agency (Agency) has completed its technical 
review of the attached provisional variance request, dated March 20,2012 (Attachment 
A) for Exelon Generation Company, L.L.C.'s Quad Cities Nuclear Power Station (Quad 
Cities). Quad Cities is seeking a provisional variance through March 31, 2012, that 
would allow it to exceed the maximwn temperature limit in Special Condition 6B 1 of 
NPDES Pennit ILOOOS037 by no more than so (62° for March), or 2° above ambient 
river temperature, whichever is greater. 

Based on its review, the Agency GRANTS the District a provisional variance subject to 
the specific conditions set forth below. 

Background 

Quad Cities is a nuclear· fueled steam electric generating facility located near Cordov~ 
Illinois, on the Mississippi River at River Mile 506.8. The two boiling water reactors 
have a combined maximum generating capacity of 5,914 megawatts thermal. Circulating 
water used to cool and condense the steam from the generating process is withdrawn 
from, and discharged to, the Mississippi River. 

1 In its request, Quad Cities mistakenly refers to this condition as Special Condition 78. 
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Quad Cities operates a condenser cooling water system in open cycle mode. In this 
mode, cooling water is drawn from the Mississippi River into an intake canal, passes 
through the plant systems, and is discharged via diffusen into the Mississippi River 
(OutfaUs 001 and 002). The maximum design flow is 2,253 cfs or 1,011,000 gpm. Open 
cycle operation with the diffusers was initially permitted by the lEP A on December 22. 
1983. 

Special Condition 6B ofNPDES Permit ILOOOOS037 (Attachment B) limits the 
temperature at the edge of the mixing zone to S7°F in March, except when Quad Cities is 
using excursion houn, during which time the temperatures at the edge of the mixing zone 
may be 3°F wanner than these limits. It is during periods when the ambient river 
temperatures are very close to or exceed the non-excursion hour limits or during periods 
of extreme low flows that Quad Cities is forced to use a significant number of its 
excursion hour allowance. 

Once its allotment of excursion hours is depleted, Quad Cities must cease operating to 
maintain compliance with the NPDES Permit. ~ noted in its request (Attachment A) 
partial deratings or adding cooling facilities (such as cooling towers) will not allow Quad 
Cities to achieve compliance with a limit that already is exceeded even before any heat is 
added as a result of station operations. 

Illinois is experiencing record breaking warm weather for this time of year; therefore 
Quad Cities began using excursion hours on Sunday, March 18,2012. As of8:00 am on 
March 20,2012, Quad Cities accumulated 34.5 excursion hours due to the recent record 
breaking wann weather which, when combined with the 33 excursion hours Quad Cities 
accumulated during July of2011, station bad accumulated 67.5 excursion hours of the 
permit allowed 87.6 hours (1%) in a 12-month period ending with any month. 

On March 21, 2012, Quad Cities reached the limit of its permitted excursion hours at 
approximately 4:00am. Therefore, unless relief is granted by way of this provisional 
variance request, it is likely that the Quad Cities will be forced to shut down for 
correspondingly significant durations. 

Quad Cities' request states that Unit Two has already been removed from service for the 
refueling outage. As a result, the number of normal AC power supplies for both Units 
has been reduced from four transformers to three. Removing Unit One at this time would 
further reduce the number of AC power supplies for both Units to two. FW'ther reducing 
the number of nonna1 AC power sources at this time would increase the likelihood of a 
loss of nonnal AC power, reducing the margin of safety on both Units. 

Relief Requested 

Special Condition 6B ofNPDES Permit 1LOOOS037limits the nwnber of excursion hours 
to 1% (87.6 hours) of the hours in a 12·month period ending with any month. 
Specifically, Special Condition 6B provides that Quad Cities shall not cause water 
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temperatures in the Mississippi River (beyond the mixing zone) to exceed by more than 
3 °F the maximwn limits of 57°F in March. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
fO 45 45 57 68 78 85 86 86 85 75 65 52 

Quad Cities is requesting a provisional variance through March 31 that allows it to 
exceed the maximum temperature limit stated in Special Condition 6B ofNPDES Pennit 
No. ILOOOS037 by no more than 5° F (62°F for March) or 2°F above ambient river 
temperature, whichever is greater. Quad Cities bad asked that the relief begin on the date 
that the currently permitted 87.6 excursion hours are exhausted or on the date that Quad 
Cities' flJ'St causes or contributes to an exceedance of the applicable permitted excursion 
hour temperature limit of 60°F in March. The provisional variance period will end on 
Aprill. 2012. 

Quad Cities has exhausted its excursion hours. 

Agency Determinations 

The Agency bas reviewed the requested provisional variance and has concluded the 
following: 

1. Any environmental impact from the requested relief shall be closely monitored 
and the Agency shall be immediately notified of any adverse impacts. 

2. No reasonable alternatives appear available; 

3. No public water supplies should be affected; 

4. No federal regulations will preclude the granting of this request; and 

S. Quad Cities will face an arbitrary and Ullle8SOnable hardship if the request is not 
granted. 

Conditions 

The Agency hereby GRANTS Quad Cities a provisional variance from subject to the 
folJowing conditions: 

A. The provisional variance shall begin on March 21, 2012, and shall end no later 
than April 1, 2012. 

B. Quad Cities shall provide the best operation of its station to produce the best 
eftluent possible at all times. At no time, during the variance period, shall Quad 
Cities cause water temperature in the Mississippi River (beyond the mixing zone) 
to exceed 62° or 2° F above ambient river temperature, whatever is greater. 
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C. During the variance period, Quad Cities must continuously monitor intake. 
discharge and receiving water temperatures and visually inspect intake and 
discharge areas at least three times daily to assess any mortalities to flSb and other 
aquatic life. 

D. Quad Cities shall document environmental conditions during the tenn of the 
provisional variance, including the activities described in C. above of this Section, 
and submit the documentation to the Agency and the Department ofNatural 
Resources within 30 days after the provisional variance expires. 

E. Quad Cities shall immediately notify the Agency and the Department of Natural 
Resources of any unusual conditions, including mortalities to fish or other aquatic 
life; immediately take action to remedy the problem; investigate and document 
the cause and seriousness of the unusual conditions wbile providing updates to the 
Agency and the Department ofNatural Resources as changes occur until normal 
conditions return; notify the Agency and the Department of Natural Resources 
when normal conditions return; and submit the documentation to the Agency and 
the Department ofNatmal Resources within 30 days after normal conditions 
return. 

F. Quad Cities shall develop and implement a response and recovery plan to address 
any adverse environmental impact due to thermal conditions resulting from the 
provisional variance, including loss and damage to aquatic life. 

G. Quad Cities shall notify Roger Callaway of the Agency by telephone at 2171782-
9720 when Quad Cities' discharge first causes or contributes to an exceedance of 
the applicable permitted excursion hour temperature limit of 60°F in Match. 
Written confirmation of each notice shall be sent within five days to the following 
address: 

Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East. MC #19 
Springfield, Illinois 62794-9276 

H. Quad Cities shall sign a certificate of acceptance of this provisional variance and 
forward that certificate to Roger Callaway at the address indicated above within 
one day of the date of this order. The certification should take the following 
fonn: 

I (We) hereby accept and agree to be bound by all tenns 
and conditions of the provisional variance granted by the Agency in 
_ ______ dated--------
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Petitioner 

Authorized Agent 

Title 

Date 

Quad Cities shall continue to monitor and maintain compliance with aU other parameters 
and conditions specified in its NPDES Permit No. ILOOOSOJ7 

Conclusion 

The Agency grants this provisional variance in accordance with its authority contained in 
Sections 3S(b), 36 (c), and 37(b) of the Illinois Environmental Protection Act (415 ILCS 
S/3S(b), 36(c), and 37(b) (2004). The decision to grant this provisional variance is not 
intended to address compliance with any other applicable laws or regulations. 

Sincerely, 

~~~-C--.o-uns-se1 
ce: Marcia Willhite 

Roger Callaway 
Vera Herst 
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Special Condition G of IEPA 12-11 
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Exelon Generation Company, LLC 

Quad Cities Nuclear Power Station 

22710 206th Avenue North 

Cordova, IL 61242-9740 

SVP-12-027 

March 22, 2012 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Bureau of Water - Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC #19 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Exel~n. 
Nuclear 

Subject: I EPA Order 12-11 dated March 21, 2012 related to Quad Cities Nuclear Power 
Station Provisional Variance Request Letter dated March 20, 2012 

Dear Mr. Callaway: 

In accordance with Special Condition "G" of the Agency's Order IEPA-12-11 dated 
March 21, 2012 regarding the provisional variance for Quad Cities Station, we are 
submitting written confirmation that Quad Cities Station entered the subject provisional 
variance on Wednesday March 21, 2012 when Quad Cities Station discharge first 
causes or contributes to an exceedance of the applicable permitted excursion hour 
temperature limit of 60°F in March. This written confirmation is a follow-up to the voice 
mail message and email left for you on March 21, 2012. 

If you should have any questions regarding Quad Cities Station Provisional Variance 
IEPA-12-11, please contact Vicki Neels at (309) 227-3200 or Mark Stuhlman at (309) 
227-2765 or John Petro at (630) 657-3209. 

Very Truly Yours, 

Tim Hanley 
Site Vice President 
Quad Cities Station 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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Exhibit 15 
Temperatures and Fish/Aquatic Life Stress/Mortality Surveys 
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Exelon Generation Company. LLC 

Quad Cities Nuclear Power Station 

22710 206th Avenue North 

Cordova,IL 61242-9740 

SVP-12-038 

April 23, 2012 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC #19 
P .0. Box 19276 
Springfield, Illinois 62794-9276 

Exelon. 
Nuclear 

Subject: Provisional Variance IEPA-12-11 Temperatures and Fish/Aquatic Life 
Stress/Mortality Surveys 

Dear Mr. Callaway: 

In accordance with Special Condition "C & D" of the Agency's Order 12-11 dated March 
21, 2012 regarding the provisional variance for Quad Cities Station require the following 
during the variance period: 1) continuously monitor intake, discharge, and receiving 
water temperatures, 2) visually inspect intake and discharge areas at least three times 
daily to assess any mortalities to fish and other aquatic life, 3) document environmental 
conditions during the term of the provisional variance, including the activities above and 
submit the documentation to the Agency and Department of Natural Resources within 
30 days after the provisional variance expires. 

Attached is the subject documentation required by provisional variance IEPA-12-11 
Special Condition "C & D". · 

During the Variance Period there were no observations of unusual conditions including 
mortalities to fish or other aquatic life downstream of Quad Cities Station discharge due 
to station discharge. 

If you should have any questions regarding Quad Cities Station Provisional Variance 
IEPA-12-11, please contact Vicki Neels at (309) 227-3200 or Mark Stuhlman at (309) 
227-2765 or John Petro at (630) 657-3209. 

Very Truly Yours, 

'-:?--~~~~ 
Tim Hanley 
Site Vice President 
Quad Cities Station 
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Attachments: 
Attachment 1: Quad Cities Station Provisional Variance IEPA-12-11 Temperature and 
Flow Data 
Attachment 2: Quad Cities Station Three Times Daily Fish/Aquatic Life Stress/Mortality 
Surveys During Provisional Variance IEPA-12-11 
Attachment 3: Time Above the Maximum Temperature Limits. 

Copy to: 

Mr. Dan Sallee 
Dan .Sallee@ lllinois.gov 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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ATTACHMENT 1 
Month: March 2012 QUAD CITIES STATION PROVISIONAL VARIANCE IEPA-12-11 TEMPERATURE and FLOW DATA 

--·· ---- --·--- -- - - ------ -- ··- -- - -

Temperature r F) Temperature ("F) Dally Flow Temperature ("'')(Steamboat Island)-
Maximum Maximum On the Clock 

Mississippi River Upstream Field Downstream YIN 
Intake Bay Intake Bay Discharge Discharge (MGD)Thru Flow CFS (06:00 @ Receiving Water Receiving Water Survey Field Survey Provisional 

Day Avg. Max. BayAvg. Bay Max. Intake L&D 141 Avg. Max. Temperature Temperature Varlance!PVI 

1 35 36 85.9 86.8 812 34,200 N 
2 35 36 85.2 86.8 812 39,800 N 

3 33 34 84.0 84.3 812 53,000 N 
4 33 34 83.1 83.8 812 58,100 N 
5 34 36 84.1 85.5 812 62,400 N 

6 36 39 85.2 87.5 812 57,500 N 

7 39 41 88.5 91.3 812 53,000 N 

8 42 43 86.8 91.2 901 45,100 N 

9 39 41 82.6 84.7 901 42,200 N 

10 39 41 82.1 83.5 901 37,800 N 

11 41 42 83.2 84.5 901 37,300 N 

12 44 45 84.8 85.8 901 48,900 N 

13 45 47 85.7 87.6 901 59,300 N 

14 48.7 50.6 86.4 88.3 944 61,300 N 

15 51.5 53.3 89.0 90.5 944 61,500 N 

16 53.3 55.5 90.8 92.3 944 62,000 N I 

17 55.5 57.6 88.4 93.4 1,170 61,800 54 55 N 

18 57.5 59.1 84.3 87.4 1,396 62,300 57 58 y 

19 59.2 60.7 83.1 87.9 1,170 72,500 59 59 y 

20 60.8 62.5 88.4 89.7 718 78,100 60 60 y 

21 62.3 63.2 89.1 90.0 738 79,500 61 62 Y-PV 

22 63.3 63.9 90.0 90.5 738 83,800 62.4 62.9 Y-PV 

23 63.2 63.9 90.1 90.6 738 85,100 62.5 63.0 62 62 Y-PV 

24 63.1 63.7 89.5 90.2 738 88,100 62.3 63.0 Y-PV 

25 63.3 64.1 87.8 88.7 738 88,500 62.6 63.9 Y-PV 

26 61.8 63.8 86.6 88.3 738 89,000 61.3 64.4 Y-PV 

27 58.4 59.3 82.9 83.7 738 84,000 57.7 58.5 57 57 Y-PV 

28 59.1 60.4 83.7 84.9 738 76,600 58.5 59.2 58 59 Y-PV 

29 58.3 59.0 82.9 83.5 738 73,000 57.2 58.4 Y-PV 

30 56.8 58.2 81.8 82.8 738 67,600 56.3 57.1 N 

L_ 31 __ 56.2 57.1 83.3 83.9 738 67,500 55.5 56.3 N 

Minimum 33.0 34.0 81.8 82.8 718 34,200 56 56 54 55 

Average 49.9 51.3 85.8 87.4 855 63,574 60 61 59 59 

Maximum 63.3 64.1 90.8 93.4 1,396 89,000 63 64 62 62 

-Receiving Water Temperature Probe located 100 yards downstream from point of Steamboat Island on channel side of Island. 

7 
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Attachment 2 

Fish/Aquatic Life Stress/Mortality Surveys 
During Provisional Variance Excursions 

On any date that provisional variance hours are being used, chemistry crews will make 
three visual inspections of the Station's intake and discharge areas. These visual 
surveys should be spaced such that several hours elapse between observations. Areas 
to be surveyed are from the barge ramp, downstream from the intake fore bay 
approximately 100ft (intake area); along the Iowa shoreline from 500 to 1000 ft 
downstream of the diffuser; and along the Illinois shoreline 500 to 1000 ft downstream 
of the diffuser. Crews will document the number and general category of dead or 
stressed fish/aquatic life. If, during any observation, it appears a "fish kill" is occurring 
(numbers of individuals exhibiting difficulty in swimming or breathing), the chemistry 
crew will contact the Fish Lab who will dispatch a team to determine the magnitude of 
the event and species affected. If Fish Lab staff believe a "fish kill" is underway, the 
Shift Manager will be notified so that Illinois EPA and Illinois DNR can be notified as 
well. 

Contacts & Phone Numbers: 

Exelon Jeremiah Haas 

HDR Tim Bowzer 

Exelon John Petro 

K:\CH\MARK_S\thennai\Surveys During March 2012 Provisional Variance.doc 

Lab: 309/227-2867 

Home/Cell: 309/236-9149 

Lab: 309/654-2284 

Home: 563/243-5278 

Cell: 563/357-6908 

Home: 815/436-0178 

Cell: 312/813-5916 

Pager: 630/603-7060 
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Date: 3/21/12-3/23/12 

Sampling Time 
Location 

Illinois shoreline 1000' 08:00 on 3/21/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1000' entered 3/21/12 
Upstream to power @04:06 
lines South 
Illinois shoreline 1000' 13:00 on 3/21/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 19:30 on 3/21/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 06:45 on 3/22/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 13:30 on 3/22/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 17:30 on 3/22/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 06:45 on 3/23/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 13:15 on 3/23/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1000' 
Upstream to power 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress (oC) 

*60 up No mortality or presence of stress 
60down 

*61 up No mortality or presence of stress 
61 down 

61 up No mortality or presence of stress 
62 down (field 
temps) 

*62 up No mortality or presence of stress 
62down 

*62 up No mortality or presence of stress 
62down 

*62 up No mortality or presence of stress 
62 down 

*62 up No mortality or presence of stress 
62 down 

62 up No mortality or presence of stress 
62 down (field 
temps) 

Notes: PV IEPA-12-11 entered 3/21/12@ 04:06. 
*Upstream temperature based on L&D 13 temperature recording and service water inlet temperature. 
Downstream temperature calculated using discharge temperature, discharge flow and Mississippi River 
flow. 

K:\CH\MARK_S\thermai\Surveys During March 2012 Provisional Variance.doc 
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Date: 3/23/12 - 3/26/12 

Sampling 
Time 

Location 
Illinois shoreline 1000' 16:45 on 3/23/12 
Upstream to power 
lines South & Iowa PV IEPA-12-11 
shoreline 1000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 08:45 on 3/24/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 12:30 on 3/24/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 15:15 on 3/24/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 06:15 on 3/25/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 12:00 on 3/25/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 16:00 on 3/25/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 06:30 on 3/26/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress 

CC) 
*62 up No mortality or presence of stress 
62 down 

*61 up No mortality or presence of stress 
61 down 

*61 up No mortality or presence of stress 
61 down 

*62 up No mortality or presence of stress 
62 down 

*61 up No mortality or presence of stress 
61 down 

*62 up No mortality or presence of stress 
62down 

*63 up No mortality or presence of stress 
63down 

*62 up No mortality or presence of stress 
62down 

Notes: *Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Date: 3/26/12 - 3/28/12 

Sampling 
Time 

Location 
Illinois shoreline 1000' 12:00 on 3/26/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 17:00 on 3/26/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 05:45 on 3/27/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 13:40 on 3/27112 
Upstream to power 
lines South & Iowa Off the clock 
shoreline 1000' estimated@ 
Upstream to power 08:00 on 3/27112 
lines South 
Illinois shoreline 1000' 15:00 on 3/27112 
Upstream to power 
lines South & Iowa 
shoreline 1000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 08:00 on 3/28/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 12:00 on 3/28/12 
Upstream to power 
lines South & Iowa On the clock 
shoreline 1000' estimated@ 
Upstream to power 10:00 on 3/28/12 
lines South 
Illinois shoreline 1000' 15:45 on 3/28/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress (oC} 

*58 up No mortality or presence of stress 
58 down 

*58 up No mortality or presence of stress 
58 down 

*58 up No mortality or presence of stress 
58 down 

*57 up No mortality or presence of stress 
57 down (field 
temps) 

*56 up No mortality or presence of stress 
56 down 

*57 up No mortality or presence of stress 
57 down 

*58 up No mortality or presence of stress 
58 down 

*58 up No mortality or presence of stress 
59 down (field 
temps) 

Notes: *Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Date: 3/29/12 

Sampling 
Time 

Location 
Illinois shoreline 1000' 06:00 on 3/29/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 12:00 on 3/29/12 
Upstream to power 
lines South & Iowa Off the clock 
shoreline 1000' estimated@ 
Upstream to power 07:00 on 3/29/12 
lines South 
Illinois shoreline 1000' 16:30 on 3/27112 
Upstream to power 
lines South & Iowa 
shoreline 1000' 
Upstream to power 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress .ec) 

*57 up No mortality or presence of stress 
58 down 

*57 up No mortality or presence of stress 
57 down 

*56 up No mortality or presence of stress 
56 down 

Notes: *Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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ATTACHMENT 3 

Time Above The Maximum Temperature Limits 

Page 1 of 1 

CY -QC-11 0-640 
Revision 6 

Page 10 of 12 

1. Maximum temperature rise above natural temperature shall not exceed 5 °F outside the 
500 ft mixing zone. 

2. Water temperature at representative locations in the main river shall not exceed the 
maximum limits in the following table during more than one (1) percent of the hours in 
the 12-month period ending with any month. Moreover, at no time shall the water 
temperature at such locations exceed the maximum limits in the following table by more 
than 3°F. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

45 45 57 68 78 85 86 86 85 75 65 52 

DATE/TIME DATE/TIME HOURS ABOVE HOURS INITIALS 
ABOVE LIMIT BELOW LIMIT LIMIT ACCUMULATED 

7/21/11 @ 10:30 7/22/11 @ 19:30 33 33 MS/ JJ. 
3/18/12 @_ 13:00 3/18/12@ 23:30 10.5 43.5 MS/jJ 

3/19/12 @ 08:00 3/27/12@ 08:00 192 235.5 MS/ JJ 
3/28/12 @ 1 0:00 3/29/12 @ 07:00 21 256.5 MS/ J.t1 

Reviewed By: Mark Stuhlman I jj · ~ 
) 

Date: 4/13/12 
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Exhibit 16 
Provisional Variance IEPA 12-17 
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Exelone 
Exelon Generation Company. UC 
Quad C tte~ Nuclear Power Statlon 
227lo 2o6th Avenue North 

Cordova. ll 61242 9740 

SVP-12-054 

May25, 2012 

www exeloncorp com 

Mr. Roger Callaway (CAS-19) 
Wastewater Compliance Unit Manager 
Illinois Environmental Protection Agency 
Bureau of Water 
Compliance Assurance Section #19 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfiejd, Illinois 62794-9274 

Re: Quad Cities Nuclear Power Station NPOES Permit No. IL0005037 
Provisional Variance Request - Emergency Application -IEPA 12-17 

Dear Mr. Callaway: 

Nuclear 

Thank you for the time, consideration and attention I EPA dedicated to Exelon's 
provisional variance request. We sincere1y appreciate all of your efforts. Below is Quad 
Cities Station's Certificate of Acceptance of the Provisional Variance Order issued by 
tEPA in this matter. 

Very Truly Yours, 

~£-:_t-
Site Vice President 
Quad Cities Station 

TH/MS/sjo 

CC: Mali< Stuhlman 
John Petro 
Letterbook 
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Certificate of Acceptance 

I (We), Tim Hanley, hereby accept and agree to be bound by all 
terms and conditions of the provisional variance granted by the Agency in matter 
IEPA 12-17 dated March 25, 2012. 

Exelon Generation Co. L.L.C/Quad Cities Station 
Petitioner 

4flL-:-r hOrized Agent 

Site Vice President 
TiUe 

05/25/2012 
Date 
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DJ..INOIS ENVIRONMENTAL PROTECTION AGENCY 

Exelon Generation Company, L.L.C. 
Quad Cities Nuclear Power Station 

Petitioner, 

v. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

May 25,2012 

) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

IEPA-12·17 
(Provisional Variance· Water) 

Re: Provisional Variance From Discharae Limits Contained in NPDES Permit 1L0005037 

Dear Mr. Hanley: 

The Illinois Environmental Protection Aaency (Aaency) has completed its technical review of 
the attached provisional variance request, dated May 24, (Attachment A), for Exelon Generation 
Comp111y, L.L.C.'s Quad Cities Nuclear Power Station (Quad Cities). Quad Cities is seeking a 
provisional variance from May 26,2012 throu&h May 29,2012, that would allow it to exceed the 
maximum temperature limit in Special Condition 78 ofNPDES Permit ILOOOS037 by no more 
than 5° (83° for May), or 2° above ambient nver temperature, whichever is greater. 

Based on its review, the Aeency GRANTS Quad Cities a provisional variance subject to the 
specific conditions set forth below. 

Background 

Quad Cities Station is a base load nuclear· fueled steam electric generating facility located near 
Cordova, llJinois, on the Mississippi River at River Mile 506.8. The station operates two boiling 
water reactors which have a combined maximum generating capacity of 5,914 megawatts 
thermal. The station is curreDtly operating at IOOOA» capacity. The station's capacity factor 
January 1, 2012 tbrou&h April 31,2012 was 86%. Quad Cities Station aeneration output is 
transmitted to the PJM Interconnection Grid. PJM Interconnection is a regional transmission 
organization (RTO) that coordinates the movement of wholesale electricity in all or parts of 
Delaware, Illinois, Indiana, Kentucky, Maryland, Michigan. New Jersey, North Carolina. Ohio, 
Pennsylvania, Tconessee, Virginia, West Virginia and the District of Columbia. 
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Circulating water used to cool and condense the steam from the generating process is withdrawn 
from, and discharged to, the Mississippi River (Receiving Stream Water lD- IL_M-02). The 
Mississippi River flow on May 24, 2012, was 68,000 ds and the 7Q 10 was 13,700 ds. The 
incoming water is currendy listed as impaired (2012listing) due to Mercury, Polychlorinated 
biphenyls. and Manganese. These impaired waters have a desipated use of public and food 
processing water as well as fish consumptions. 

Quad Cities operates a condenser cooling water system in open cycle mode. In this mode, 
cooling water is drawn from the Mississippi River into an intake ~ passes through the plant 
systems, and is discharged through diffusers into the Mississippi River. The maximum design 
flow is 2.253 cfs or 1,011.000 gpm. The maximum temperature rise ofthe station from intake to 
eftluent is 28°F at design flow of2.2S3 cfs. Open cycle operation with the diffusers was initially 
permitted by the IEPA on December22, 1983. 

Special Condition 7B ofNPDES Permit JLOOOOS037 (Attachment B) limits the temperature at 
the edge of the mixing zone to 78°F in May, except when Quad Cities is using excursion hours, 
during which time the temperatures at the edge of the mixing zone may be 3°F wanner than 
these limits. 

1be available temperature data shows that the Mississippi River water temperature at the 
station"s intake is approaching and may exceed the non-excursion hour May temperature 
standard of 78°F based on latest weather forecasts. The upstream Mississippi River temperature 
wu measun:d at 72°F on May 23, 2012. As a result of these conditions, Quad Cities expects to 
exceed the non-excursion hour temperature limit for May of78°F on May 26,2012. Based on 
current weather forecast of daily maximwn air temperatures near 90°F four of the next five days. 
ambient Mississippi River water temperature may reach 800F. Mississippi River flow is currently 
68,000 cfs and will be reduced by the Corps of Engineers to 40,000 cfs by May 29,2012. The 
maximum Mississippi River ambient temperature the station will be able to comply with during 
the provisional variance period without the use of excursion hours is 76°F. 

As a consequence of the unusually wann weather, high ambient river temperatures. and the 
absence of cooling during the evening boun, the capacity of the Mississippi River to dissipate 
beat bas been reduced beyond its normal capabilities. Even at current flow rates of 68.000 cfs. 
the river is not cooling off during the evening hoW'S as is typical this time of year. Without 
nighttime cooling. the river retains the heat introduced to it during the daytime hours, both 
upstream and downstream of the station. 

In cooperation with the A&ency's request that Exelon explore long-term thennal relief options 
for Quad Cities. Exelon commissioned studies of the station's thermal output and impacts. 
Exelon bas shared those studies and its draft long-term regulatory relief proposal with Federal 
and State regulators, with whom related discussions are currently underway. Additionally, Quad 
Cities submitted a draft of its 316(a) thermal report for Agency review prior to it being submitted 
to the Illinois Pollution Control Board. 
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Belief Reauestecl 

Condition 78 of the NPDES Permit limits the number of excursion hours to I% (87 .6 hours) of 
the hoUl'S in a 12-month period ending with any month. Specifically, Special Condition 78 
provides that the Station shall not cause water temperatures in the Mississippi River (beyond the 
mixing zone) to exceed by more than 3°F the non-excursion hour temperatUre limit for May of 
78°F. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct Nov. Dec. 
P 4S 45 51 68 78 85 86 86 85 75 65 S2 

Quad Cities is requesting a provisional variance that allows it to exceed the non-excursion hour 
tempetature limit for May of78°F stated in Special Condition 7B ofNPDES Pennit No. 
IL0005037, for the period ofMay26, 2012 through May 29,2012, by no more than 5°F {83°F 
for May) or2°F above ambient river temperature. whichever is greater. 

Quad Cities bas exhausted its excursion houn. 

Necessity for Reauest 

In its request. Exelon states that when the ambient river temperatures approach or exceed the 
non.oexcursion hour limits. Quad Cities has no option other than to use excursion hours, and once 
its allotment of excursion hours is depleted, Quad Cities must cease operatina altogether to 
maintain compliance with the NPDES Permit. According to Exelon. partial deratings or adding 
cooling facilities (such as cooling tO\Wrs) will not allow Quad Cities to achieve compliance with 
a limit that already is exceeded even before JDX heat is added as a result of Station operations. 

Special Condition 78 of NPDES Permit limits the temperature at the edge of the mixing zone to 
78~:~F in May, except when Quad Cities is using excursion hours, durin& which time the 
temperatures at the edge of the mixing zone may be 3°F warmer than these limits As a nale, 
Quad Cities has been able to operate within its pennined thermal limits due to the fact that the 
ambient temperatures of the River (measured upstream of the discharge) generally remain below 
the non-excmsion hour limit. It is only durin& periods when the ambient river temperatures are 
very close to or exceed the non.oexcursion hom limits or during periods of extreme low flows that 
Quad Cities uses its excursion hour allowance. 

Illinois is experiencing unusually warm weather for this time of year which is resulting in high 
ambient river temperatures. In 2012 Quad Cities fnt began using excursion hours on Sunday, 
March 18111 when upstream Mississippi River temperature matched the station's emuent 
limitation of 57 .0°F. The permitted excursion hours were subsequently exhausted in March as a 
result of continued record breaking warm weather recorded throughout the mid-western states. 
Quad Cities submitted a request to the A&ency on March 20,2012, for relief from Special 
Condition 7B ofNPDES Permit No. ILOOOS037 for the period of March 21, 20 J 2, to April 1, 
2012. The Agency subsequently issued Provisional Variance IEPA 12-11 to Quad Cities on 
March 21, 2012 allowing tbe station to exceed the non-excursion hour temperature limit for 
March of 57°F stated in Special Condition 78 of NPDES Pennit No. ILOOOSOJ 7 for the period of 
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March 21.2012 to Aprill, 2012, by no more than 5°F (62°F for March) or 2°F above ambient 
river temperature, whichever is greater. A total of 223.5 excursion hours was accumulated by 
Quad Cities during March of 2012. The stations rolling 12-month excursion hour total stands at 
256.5 including the 33 hours accumulated in July of 2011. The Agency also issued provisional 
variances to Exelon's Braidwood Station (IEPA-12-12), Dresden Station (IEPA-12-14), and 
LaSalle Station (JEPA-12-15) for thermal effluent relief during the March 2012 heat wave. 

With the current forecast. Quad Cities predicts it will exceed the non-excursion hour temperature 
limit for May of 78°F star1ing May 26. 2012, through May 29.2012. 

Given the current forecast, Quad Cities also predicts that the Mississippi River will approach or 
exceed Quad Cities• permitted effluent limitation. Therefore. unless relief is granted by way of 
this provisional variance request, Exelon states that it is likely the station will be forced to shut 
down for correspondingly significant durations. 

Because derating the units may not ensure compliance with the effluent limitations, Exelon states 
that shuttina the units down may be the only alternative. Removing both units from operation 
will not only reduce the available power supply to the grid but will also result in the need for 
power from the grid to operate key nuclear safety systems. The time required to return nuclear 
generating units to full power can require 18·24 hours meaning the electricity generated ftom 
these systems will not be readily available in the event of an emergency. 

Exelon states that under normaJ conditions only one of the two reactors would be removed from 
service at any given time allowing the operating unit to be the primary backup power so\U'Ce for 
the non-operating unit. Removina both units from service will also eliminate this red.W1dancy 
and will increa1e the station's reliance on off-site power to support safety~related systems. 

With both units offiine, and unable to return to service immediately, the power that Quad Cities 
could acnerate would not be available to support the voltage requirements that could occur under 
changing grid conditions. PJM grid status does not currcndy have or project any alerts, 
warnings, or actions through the holiday weekend. Accordina to Exelon. however, a number of 
aenerating stations are performing load drops over the holiday weekend. If these units were to 
go offline, grid stability could be affected. P JM predicts an anticipated Peak Load > 14, 000 MW 
on Tuesday 512912012. 

Assessment of Environmental Impacts 

Exelon has provided details on the environmental impact during the requested variance period 
from May 26,2012, through May 29, 2012. Exelon has determined that there should not be any 
significant environmental impact during the course of this thJ'ee..day variance. 

Alternatives to Reouesteci Relief 

Based on river temperatures recorded so far this spring and long range weather projections for 
the balance of the season, it is likely that there will be a nwnber of extended periods during 
which ambient river temperatures will be at or above these limits. As previously explained. 
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neither the option of derating the units nor of obtaining additional temporary cooling capacity 
will allow Quad Cities to maintain compliance if the ambient river temperatures exceed the 
applicable temperature limits. The only option is for Quad Cities to shut down once the ambient 
river temperatures are at or exceed the NPDES pennit monthly limit 

In 2006, Quad Cities investigated the feasibility of installing cooling towers. Exelon SlateS that 
based on analytical evaluation of historical plan~ river, and meteorological data, the proposed 
towers performance and the resultina reduction in downstream river temperature could be 
quantified. When Exelon evaluated the actual days when excursion bo\D'S occurred in tbe last six 
year period (2000.200S), it found there was no appreciable reduction in the number of days when 
excursion hours would have occurred with the cooling towers in operation. According to 
Exelon. the reason for this is the high upstream river temperatures experienced on most of the 
days when actual excursion hours were recorded. For -80% of the days when excursion hours 
were recorded, the plant intake temperature was at the permit limited temperature or above 
~86°f), and for the remaining 20'~ of the days. the intake temperature was within half a degree 
of the permit limits. For most of these occurrences, even if adequate cooling tower capacity was 
in operation to achieve a zero thermal impact on the river (i.e., the plant discharge temperature 
equaled the intake temperature). excursion hours nonetheless would have been ~econled. 
Estimated cost in 2006 for installation of coolin& towers ranged from $48 to $61 million. 

Aaencv Detenuinations 

The Aaency has reviewed the requested provisional variance and has concluded the following: 

I. Any environmental impact from the requested relief shall be closely monitored and the 
Agency shall be immediately notified of any adverse impacts. 

2. No reasonable alternatives appear available; 

3. No public water supplies should be affected; 

4. No federal regulations will preclude the granting of this request; and 

S. Quad Cities will face an arbitrary and unreasonable hardship if the request is not granted. 

Conditions 

The Agency hereby GRANTS Quad Cities a provisional variance from Special Condition 7B of 
NPDES Permit No.ILOOOS037, subject to the followina conditions: 

A. The provisional variance shall begin on May 26,2012, and shall run through May 29. 
2012. 

B. Quad Cities shall provide the best operation of its S1ation to produce the best effluent 
possible at all times. At no time, during the variance period. shall Quad Cities cause 
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water temperature in the Mississippi River (beyond the mixing zone) to exceed 83° or 2° 
F above ambient river temperature, whatever is greater. 

C. During the variance period, Quad Cities must continuously monitor intake, discluqe and 
receiving water temperatures and visually inspect intake and discharge areas at least three 
times daily to assess any mortalities to fish and other aquatic life. 

D. Quad Cities shall document environmental conditions during the term of the provisional 
variance, including the activities described in C. above of this Section, and submit the 
documentation to the Agency and the Department of Natural Resources within 30 days 
after the provisional vuiance expires. 

E. Quad Cities shall immediately notify the Agency and the Department of Natural 
Resources of any unusual conditions, includina mortalities to fish or other aquatic life; 
immediately take action to remedy the problem; investigate and document the cause and 
seriousness of the unusuaJ conditions while providing updates to the Agency and the 
Department of Natural Resources as changes occur until normal conditions return; notify 
the Agency and the Department of Natural Resources when normal conditions return; and 
submit the documentation to the Agency and the Department of Natural Resources within 
30 days after nonnaJ conditions return. 

F. Quad Cities shall develop and implement a response and recovery plan to address any 
adverse environmental impact due to thermal conditions resulting from the provisional 
variance, including loss and damage to aquatic life. 

G. Quad Cities shall notify Roger Callaway of the Agency by telephone at 2t7nB2-9720 
when Quad Cities' discharge first <:auses or contributes to an exceedance of the 
applicable permitted excursion hour temperature limit of78°F in May. Wriuen 
confirmation of each notice shall be sent within five days to the following address: 

Illinois Environmental Protection Agency 
Bureau of Water - Water Pollution Control 
Attennon: Roger Callaway 
1021 North Grand Avenue East, MC #19 
Springfield, Illinois 62794-9276 

H. Quad Cities shall sian a certificate of acceptance of this provisional variance and forward 
that certificate to Roger Callaway at the addJess indicated above within one day of the 
date of this order. The certification should take the following form: 

I (We) , hereby accept and agree to be bound by all terms and 
conditions of the provisional variance granted by the Agency in 
_______ dated-------
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Petitioner 

Authorized Agent 

Title 

Date 

Quad Cities shall continue to monitor and maintain compliance with all other parameters and 
conditions specified in its NPDES Pennit No. IL0005037 

Conclusion 

The Agency grants this provisional variance in accordance with its authority contained in 
Sections 3S(b), 36(c), and 37(b) of the Illinois Environmental Protection Act (415 ILCS SI3S(b), 
36(c), and 37(b) (2004). The decision to grant this provisional variance is not 
intended to address compliance with any otbu applicable laws or regulations. 

Sincerely, 

Ouhi-1//.~~ 
fuli~ Armitage ~~ 
Acting Chief Legal Counsel 

cc: Marcia Willhite 
Roger Callaway 
Vera Herst 
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Exhibit 17 
Temperatures and Fish/Aquatic Life Stress/Mortality Surveys 
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Exelon Generation Company, LLC 
Quad Cities Nuclear Power Station 
22710 206th Avenue North 
Cordova, IL 61242-9740 

SVP-12-063 

June 21, 2012 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC #19 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Exel~n. 
Nuclear 

Subject: Provisional Variance IEPA-12-17 Temperatures and Fish/Aquatic Life 
Stress/Mortality Surveys 

Dear Mr. Callaway: 

In accordance with Special Condition "C & D" of the Agency's Order 12-17 dated May 
25, 2012 regarding the provisional variance for Quad Cities Station require the following 
during the variance period: 1) continuously monitor intake, discharge, and receiving 
water temperatures, 2) visually inspect intake and discharge areas at least three times 
daily to assess any mortalities to fish and other aquatic life, 3) document environmental 
conditions during the term of the provisional variance, including the activities above and 
submit the documentation to the Agency and Department of Natural Resources within 
30 days after the provisional variance expires. 

Attached is the subject documentation required by provisional variance IEPA-12-17 
Special Condition "C & D". 

During the Provisional Variance period the downstream receiving stream did not exceed 
the Stations NPDES permit temperature limit of 78°F for May. There were no 
observations of unusual conditions including mortalities to fish or other aquatic life 
downstream of Quad Cities Station discharge due to station discharge during the 
Provisional Variance period. 

If you should have any questions regarding Quad Cities Station Provisional Variance 
IEPA-12-11, please contact Vicki Neels at (309) 227-3200 or Mark Stuhlman at (309) 
227-2765 or John Petro at (630) 657-3209. 

Very Truly Yours, 

72-W~ ---
TimHanley 7 
Site Vice President 
Quad Cities Station 
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Attachments: 
Attachment 1: Quad Cities Station Provisional Variance IEPA-12-17 Temperature and 
Flow Data 
Attachment 2: Quad Cities Station Three Times Daily Fish/Aquatic Life Stress/Mortality 
Surveys During Provisional Variance IEPA-12-17 
Attachment 3: Time Above the Maximum Temperature Limits. 

Copy to: 

Mr. Dan Sallee 
Dan.Sallee@lllinois.gov 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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ATTACHMENT 1 

M h: M 2012 QUAD CITIES STATION PROVISIONAL VARIANCE IEPA-12-17 TEMPERATURE and FLOW DATA 
---------- ---- -- --

Temperature (° F} 
Intake Bay Intake Bay 

Day 

1 
2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Minimum 

Average 

Maximum 

Avg. 

55.5 
56.8 

58.5 

62.2 

64.3 

65.8 

66.7 

66.9 

66.4 

66.5 

66.8 

66.9 

67.0 

68.3 

69.0 

69.3 

69.4 

69.6 

70.9 

72.1 

71.1 

71.4 

71.9 

71.8 

72.0 

71.9 

72.9 

74.6 

74.3 

72.9 

70.3 

55.5 

68.2 

74.6 

Max. 

56.3 
58.4 

61.4 

63.9 

66.1 

67.5 

67.8 

68.1 

67.5 

67.5 

67.6 

68.1 

68.2 

69.4 

69.6 

70.0 

69.8 

70.6 

71.8 

72.7 

71.9 

72.7 

72.9 

73.5 

73.5 

73.3 

75.0 

76.1 

75.4 

74.0 

72.8 

56.3 

69.5 

76.1 

Temperature ("F} 
Discharge 
Bay Avg. 

85.2 
85.5 

88.4 

91.2 

93.3 

94.8 

95.7 

95.4 

95.5 

95.2 

95.3 

95.4 

95.5 

96.8 

97.5 

97.8 

97.9 

98.1 

99.4 

100.6 

99.6 

100.4 

100.3 

100.3 

100.8 

100.2 

99.9 

103.3 

102.6 

101.4 

99.4 

85.2 

96.9 

103.3 

Discharge 
Bay Max. 

88.4 
86.9 

90.2 

92.7 

94.9 

96.1 

96.6 

96.4 

98.8 

95.9 

95.7 

96.6 

96.7 

97.9 

98.1 

98.5 

98.3 

99.1 

100.3 

101.2 

100.4 

100.7 

101.0 

101.7 

102.2 

101.6 

102.9 

104.6 

103.6 

102.5 

100.8 

86.9 

98.1 

104.6 

Daily Flow 
(MGD) Thru 

Intake 

1,396 
1,396 

1,396 

1,396 

1,396 

1,396 

1,396 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,416 

1,436 

1,436 

1,436 

1,396 

1,413 

1,436 

Mississippi River 
Flow CFS (06:00@ 

L&D 14) 

62,800 
62,400 

62,300 

62,400 

62,900 

63,000 

65,800 

74,600 

80,200 

85,200 

86,100 

88,400 

91,900 

97,600 

102,300 

103,000 

102,700 

102,400 

99,400 

94,700 

93,900 

89,100 

77,300 

65,500 

53,600 

52,700 

52,600 

57,000 

57,300 

62,800 

67,700 

52,600 

76,761 

103,000 

Temperature ( "> (Steamboat Island)-

Receiving Water 
Avg. 

71.8 

71.5 

74.2 

73.5 

72 

73 

74 

Receiving Water 
Max. 

73.0 

74.9 

76.4 

75.4 

73 

75 

76 

... Receiving Water Temperature Probe located 100 yards downstream from point of Steamboat Island on channel side of island. 
Provisional Variance IEPA-12-17 issued 5/25/12. PV in effect 5/26/12-5/29/12. 

7 

Maximum 
Upstream Field 

Survey 
Temperature 

72 

72 

72 

72 

72 

Maximum 
Downstream 
Field Survey 
T emoerature 

73 

74 

73 

74 

74 

On the Clock I 

YiN 
Provisional 

Variance (P_\[1 

N 
N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 

N 
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Attachment 2 

Fish/Aquatic Life Stress/Mortality Surveys 
During Provisional Variance Excursions 

On any date that provisional variance hours are being used, chemistry crews will make 
three visual inspections of the Station's intake and discharge areas. These visual 
surveys should be spaced such that several hours elapse between observations. Areas 
to be surveyed are from the barge ramp, downstream from the intake fore bay 
approximately 100ft (intake area); along the Iowa shoreline from 500 to 1000 ft 
downstream of the diffuser; and along the Illinois shoreline 500 to 1000 ft downstream 
of the diffuser. Crews will document the number and general category of dead or 
stressed fish/aquatic life. If, during any observation, it appears a "fish kill" is occurring 
(numbers of individuals exhibiting difficulty in swimming or breathing), the chemistry 
crew will contact the Fish Lab who will dispatch a team to determine the magnitude of 
the event and species affected. If Fish Lab staff believe a "fish kill" is underway, the 
Shift Manager will be notified so that Illinois EPA and Illinois DNR can be notified as 
well. 

Contacts & Phone Numbers: 

Exelon Jeremiah Haas Lab: 309/227-2867 

Home/Cell: 309/236-9149 

HDR Tim Bowzer Lab: 309/654-2284 

Home: 563/243-5278 

Cell: 563/357-6908 

Exelon John Petro Home: 815/436-0178 

Cell: 312/813-5916 

Pager: 630/603-7060 

K:\CH\MARK_S\thermai\Surveys During May 2012 Provisional Variance.doc 
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Date: 5/26/12- 5/28/12 

Sampling 
Time 

Location 
Illinois shoreline 1000' 07:00 on 5/26/12 
Upstream to power 
lines South & Iowa PV IEPA-12·17 
shoreline 1000' in effect 5/26/12 
Upstream to power - 5/29/12 
lines South 
Illinois shoreline 1000' 13:00 on 5/26/12 
Upstream to power 
lines South & Iowa 
shoreline 1000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 17:30 on 5/26/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 05:45 on 5/27/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 13:30 on 5/27/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 19:00 on 5/27/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 06:30 on 5/28/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1 000' 12:00 on 5/28/12 
Upstream to power 
lines South & Iowa 20-30 MPH 
shoreline 1000' winds 
Upstream to power 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress (oC) 

*71 up No mortality or presence of stress 
72 down 

*71 up No mortality or presence of stress 
72 down 

*72 up No mortality or presence of stress 
73 down 

*71 up No mortality or presence of stress 
72 down 

72 up No mortality or presence of stress 
7 4 down (field 
temps) 

*74 up No mortality or presence of stress 
75 down 

*73 up No mortality or presence of stress 
74 down 

*74 up No mortality or presence of stress 
75 down 

Notes: PV IEPA-12-17 issued 5/25/12. PV in effect 5/26/12- 5/29/12. 
*Upstream temperature based on L&D 13 temperature recording and service water inlet temperature. 
Downstream temperature calculated using discharge temperature, discharge flow and Mississippi River 
flow. 
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Date: 5/28/12- 5/30/12 

Sampling 
Time 

Location 
Illinois shoreline 1 000' 19:00 on 5/28/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 05:30 on 5/29/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 16:30 on 5/29/12 
Upstream to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 19:30 on 5/29/12 
Upstream 'to power 
lines South & Iowa 
shoreline 1 000' 
Upstream to power 
lines South 
Illinois shoreline 1000' 05:30 on 5/30/12 
Upstream to power 
lines South & Iowa Steamboat 
shoreline 1000' Island data 
Upstream to power logger removed 
lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Temp. 
Observed Mortality or Presence of Stress 

CC) 
*75 up No mortality or presence of stress 
76 down 

*74 up No mortality or presence of stress 
75 down 

*75 up No mortality or presence of stress 
76 down 

*74 up No mortality or presence of stress 
75 down 

*72 up No mortality or presence of stress 
73 down 

Notes: *Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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ATTACHMENT 3 

Time Above The Maximum Temperature Limits 

Page 1 of 1 

CY -QC-11 0-640 
Revision 6 

Page 10 of 12 

1. Maximum temperature rise above natural temperature shall not exceed 5 °F outside the 
500ft mixing zone. 

2. Water temperature at representative locations in the main river shall not exceed the 
maximum limits in the following table during more than one (1) percent of the hours in 
the 12-month period ending with any month. Moreover, at no time shall the water 
temperature at such locations exceed the maximum limits in the following table by more 
than 3°F. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

45 45 57 68 78 85 86 86 85 75 65 52 

DATE/TIME DATE/TIME HOURS ABOVE HOURS INITIALS 
ABOVE LIMIT BELOW LIMIT LIMIT ACCUMULATED 

7/21/11 @ 10:30 7/22/11@ 19:30 33 33 MS/ .~1.)\ 
3/18/12 _@_ 13:00 3/18/12 @ 23:30 10.5 43.5 MS/ ~ 

PV IEPA-12-11 NA NA NA MS/ pA 
issued 3/21/12 

valid 3/21/12 thru 
3/31/121 

3/19/12 @ 08:00 3/27/12@ 08:00 192 (147.9 hrs on PV 235.5 (147.9 on PV MS/~ 
IEPA-12-11) IEPA-12-11) 

3/28/12 @ 10:00 3/29/12 @ 07:00 21 (21 hrs on PV 256.5 (168.9 on PV MS/.~ 
IEPA-12-11) IEPA-12-11) 

PV IEPA-12-17 NA Zero hours above 256.5 (168.9 on PV MS/ ~ 
issued 5/25/12 May Permit Limit of IEPA-12-11, 0 on 

valid 5/26/12 thru 78 °F during PV IEPA 12-17) 
5/29/12) 

Reviewed By: Randy Knight I ~~ Date: 6/20/12 
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Exhibit 18 
Provisional Variance IEPA 12-19  

July 3, 2012 
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f xe 0 '" Cene•.1t10n Company l C 
Q u.Jd( •res ~udear Power Stat on 

2J7'0 206th Avenue 'llorth 

l.Ordova. IL 61242 9740 

SVP-12-069 

July 3, 2012 

www eJo.eloncorp com 

Mr. Roger Callaway (CAS-19) 
Wastewater Compliance Unit Manager 
Illinois Environmental Protection Agency 
Bureau of Water 
Compliance Assurance Section #19 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-927 4 

Re: Quad Cities Nuctear Power Station NPDES Permit No. IL0005037 
Provisional Variance Request- Emergency Application -IEPA-12-19 

Dear Mr. Callaway: 

Nuclear 

Thank you for the time, consideration and attention I EPA dedicated to Exelon's 
provisional variance request. We sincerely appreciate all of your efforts. Below is Quad 
Cities Station's Certificate of Acceptance of the Provisional Variance Order issued by 
I EPA in this matter. 

Vet;l]ou~, 

1-r~anley~ r 
Site Vice President 
Quad Cities Station 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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I 

Certificate of Acceptance 

I(We), Tim Hanley, hereby accept and agree to be bound by all 
terms and conditions of the provisional variance granted by the Agency in matter 
IEPA-12·19 dated July 03, 2012. 

Exelon Generation Co. L.L.C/Quad Cities Station 
Petitioner 

{;!.»~ 
uthorized Agent 

Site Vice President 
Title 

07/03/2012 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

Exelon Generation Company, L.L.C. 
Quad Cities Nuclear Power Station 

Petitioner, 

v. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent 

July3, 2012 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

IEPA-12·19 
(Provisional Variance-Water) 

Re: Provisional Variance From Discharge Limits Contained in NPDES Permit IL0005037 

Dear Mr. Hanley: 

The lllinois Environmental Protection Agency (Agency) has completed its technical review of 
the attached provisional variance request, dated July 3, (Attachment A), for Exelon Generation 
Company, L.L.C. 's Quad Cities Nuclear Power Station (Quad Cities). Quad Cities is seeking a 
provisional variance ftom July 5, 2012 through July 15,2012, that would allow it to exceed the 
maximmn temperature limit in Special Condition 7B ofNPDES Permit ILOOOS037 by no more 
than 5° (91 ° for July), or 2° above ambient river temperature, whichever is greater. 

Based on its review, the Agency GRANTS Quad Cities a provisional variance subject to the 
specific conditions set forth below. 

Baclcgrowd 

Quad Cities is a base load nuclear-fueled steam electric generating facility located near Cordova, 
Illinois, on the Mississippi River at River Mile 506.8. The station operates two boiling water 
reactors which have a combined maximum generating capacity of5,914 megawatts thennal. The 
station is currently operating at 100% capacity. The station's capacity factor January 1, 2012 
through May 31, 2012 was 89%. Quad Cities generation output is transmitted to the PJM 
IntercoMection Grid. PJM Interconnection is a regional transmission organization (RTO) that 
coordinates the movement of wholesale electricity in all or parts of Delaware, Illinois, Indiana, 
Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, 
Virginia, West Virginia and the District of Colwnbia. 
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Circulating water used to cool and condense the steam from the generating process is withdrawn 
ftom, and discharged to. the Mississippi River (Receiving Stream Wat« ID- IL_M-02). The 
Mississippi River flow on July 3, 2012, was 93,000 cfs and the 7Q10 was 13,700 cfs. The 
incoming water is currently listed as impaired (2012listing) due to Mercury, Polychlorinated 
biphenyls, and Manganese. These impaired waters have a designated use of public and food 
processing water as well as fish consumptions. 

Quad Cities operates a condenser cooling water system in open cycle mode. In this mode, 
cooling water is drawn from the Mississippi Rivex into an intake ~ passes through the plant 
systems, and is discharged through diffUsers into the Mississippi River. The maximum design 
flow is 2,2S3 cfs or 1,011,000 gpm. The maximum temperature rise of the station from intake to 
eftluent is 28°F at design flow of2,2S3 cfs. Open cycle operation with the diffusers was initially 
permitted by the Agency on December 22, 1983. 

Special Condition 7B ofNPDBS Permit ILOOOOS037 (Attachment B) limits the temperature at 
the edge of the mixing zone to 86°F in July, except when Quad Cities is using excursion hours, 
dming which time the temperatures at the edge of the mixing zone may be 3°F warmer than 
these limits. 

The available temperature data shows that the Mississippi River water temperature at the 
station's intake is approaching and may exceed the non~cursion hour July temperature standard 
of 86°F based on latest weather forecasts. The upstream Mississippi River temperature was 
measured at 83°F on July 3, 2012. As a result of these conditions, Quad Cities expects to exceed 
the non ..excursion hour temperature limit for July of 86°F on July S, 2012 Based on cwrent 
weather forecast of daily maximum air temperatures in the upper 90' S°F for the next five days, 
ambient Mississippi River water temperature may reach 8S°F. Mississippi River flow is currently 
93,000 cfs and is forecast to decrease to 85,000 cfs by July, 9, 2012. The maximum Mississippi 
River ambient temperature the station will be able to comply with during the provisional 
variance period without the use of excursion hours is 8S°F. 

A3 a consequence of the unusually wann weather, high ambient river temperJtures, and the 
absence of cooling during the evening hours, the capacity of the Mississippi River to dissipate 
heat has been reduced beyond its nonnal capabilities. Even at cutTellt flow rates of93,000 cfs, 
the river is not cooling off dming the evening hours as is typical this time of year. Without 
nighttime cooling. the river retains the heat introduced to it during the daytime hours, both 
upstream and downstream of the station. 

In cooperation with the Agency's request that Bxelon explore long-term thermal relief options 
for Quad Cities, Bxelon commissioned extensive studies of the Station's thennal output and 
impacts. Exelon has shared those studies and its draft long-term regulatory relief proposal with 
both Federal and State regulators. Additionally, Quad Cities submitted a draft of its 316(a) 
thennal report which demonstrates no hann to indigenous aquatic populations to the Agency, 
obtained comments, revised the report and then resubmitted the document for the Agency's final 
review and commenl At this time, the Agency's technical review of the Draft 316 (a) Report is 
nearing completion. The Agency will be presenting its technical comments on the Draft 316 (a) 
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Report to Exelon and the Director of the Agency. Exelon is working on finalizing the Draft 
Adjusted Thennal Standard (A TS) petition to the Dlinois Pollution Control Board (IPCB) which 
will be submitted to the Agency for their internal review before the end of the week. 

ReliefReauested 

Condition 7B of the NPDES Permit limits the nwnber of excursion hours to 1% (87.6 hours) of 
the hours in a 12·montb period ending with any month. Specifically, Special Condition 78 
provides that the Station shall not cause water temperatures in the Mississippi River (beyond the 
mixing zone) to exceed by more than 3°F the non-excursion hour temperature limit for July of 
86°F. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
fO 45 45 57 68 78 85 86 86 85 75 65 52 

Quad Cities is requesting a provisional variance that allows it to exceed the non-excursion hour 
temperature limit for July of 86°F stated in Special Condition 78 ofNPDES Permit No. 
IL0005037, for the period of July 5, 2012 through July 15, by no more than 5°F (91°FforJuly) 
or 2°F above ambient river temperature, whichever is greater. 

Necessity for Request 

In its request, Exelon states that when the ambient river temperatures approach or exceed the 
non-excursion hour limits, Quad Cities has no option other than to use excursion hours, and once 
its allotment of excursion hours is depleted, Quad Cities must cease operating altogether to 
maintain compliance with the NPDES Permit. According to Exelon, partial deratings or adding 
cooling facilities (such as cooling towers) will not allow Quad Cities to achieve compliance with 
a limit that already is exceeded even before !Yll heat is added as a result of station operations. 

Special Condition 1B ofNPDES Pennit limits the temperature at the edge of the mixing zone to 
86°F in July, except when Quad Cities is using excursion hours, dming which time the 
temperatures at the edge of the mixing zone may be 3°F wanner than these limits. As a rule, 
Quad Cities has been able to operate within its permitted thennallimits due to the fact that the 
ambient temperatures of the River (measured upstream of the discharge) generally remain below 
the non-excursion hour limit. It is only during periods when the ambient river temperatures are 
very close to or exceed the non-excursion hour limits or during periods of extreme low flows that 
Quad Cities uses its excursion hour allowance. 

lllinois and the Upper Mississippi River basin are experiencing a long stretch of hot weather, 
which is resulting in high ambient river temperatures. In 2012 Quad Cities first began using 
excursion hours on Sunday, March 18th when upstream Mississippi River temperature matched 
the station's effluent limitation of 57°F. The permitted excursion hours were subsequently 
exhausted in March as a result of continued record breaking warm weather recorded throughout 
the mid-western states. Quad Cities submitted a request to the Agency on March 20,2012, for 
relief from Special Condition 7(b) ofNPDES Permit No. IL000503 7 for the period of March 21, 
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2012 to April!, 2012. The Agency subsequently issued Provisional Variance IEPA 12-11 to 
Quad Cities on March 21,2012 allowing the station to exceed the non-excursion hom 
temperature limit fur March of57°F stated in Special Condition 7(b) ofNPDBS Permit No. 
11..0005037 for the period of March 21,2012 to April I, 2012 by no more than 5°F (62°F for 
March) or 2°F above ambient river temperature, whichever is greater. During March of2012, 
Quad Cities accumulated a total of223.S excursion hours. 

Quad Cities also submitted a request to the Agency on May 24, 2012, for relief from Special 
Condition 7(b) ofNPDES Permit No. D...OOOS037, for the period of May 26, 2012, through May 
29, 2012. The Agency subsequently issued Provisional Variance IEPA 12-17 to Quad Cities on 
May 25, 2012, allowing the station to exceed the non-excursion hour temperatlR limit for May 
of78°F stated in Special Condition 7(b) ofNPDBS Permit No. ILOOOS037 for the period of May 
26, 2012, through May 29, 2012, by no more than S°F (78°F for May) or 2°F above ambient 
river tempezature, whichever is greater. During the May Provisional Variance period, the Quad 
Cities did not exceed its effluent limitation of78°F. Quad Cities currently has 33 excursion hours 
that became available July 1, 2012, when the 33 hours accumulated during July 2011 rolled off 
the rolling 12-month calendar. 

The Agency also issued Provisional Variances to Exelon's Braidwood Station (IEPA-12·12), 
Dresden Station (IEPA-12-14), and LaSalle Station (IEPA-12-lS) for thermal eftluent relief 
during the March 2012 heat wave. 

With the cunent forecast, Quad Cities says it expects to exceed the non-excursion hour 
temperature limit for July of86°F starting JulyS, 2012, and going through July IS, 2012, if is it 
to be able to continue to provide safe reliable power to the grid. 

Based on cmrent weather forecasts it is expected that the Mississippi River will approach or 
exceed Quad Cities' pennitted effluent limitation. Therefore, unless relief is granted by way of 
this provisional variance request, Quad Cities states that will be foreed to shut down for 
correspondingly significant durations. 

Because derating the units will not ensure compliance with the eftluent limitations. Quad Cities 
says that shutting the units down may be the only alternative. Removing both units from 
operation will not only reduce the available power supply to the grid but will also result in the 
need for power from the grid to operate key nuclear safety systems. The time required to return 
nuclear generating units to full power. can require 18-24 hours, meaning the electricity generated 
from these systems will not be readily available in the event of an emergency. Furthennore, 
under normal conditions only one of the two reactors would be removed from service at any 
given time, to allow the operating unit to be the primary backup power source for the non
operating unil Removing both units from service will also eliminate this redundancy and will 
increase the Quad Cities' reliance on off-site power to support safety related systems. With both 
units oftline and unable to immediately return to service, the power that Quad Cities could 
generate as a result of the requested provisional variance would not be available to support the 
voltage requirements that could occur under changing grid conditions. P JM bas issued a Hot 
Weather Alert for the entire PJM RTO through JulyS, 2012, with the potential for the alert to be 
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extended tbrouah the weekend. PJM predicts an anticipated Peak Load >147, 000 MW on 
Friday, July 6, 2012. 

Assessment ofBnyimnmental Jmpacts 

Quad Cities has provided details on the enviromnental impact during the requested variance 
paiod from JulyS, 201~ through July 15, 2012. Quad Cities has determined that there should 
not be any significant environmental impact during the course of this three-day variance. 

A1tematives to Reauesteci Relief 

Based on river temperatun:s recorded so far this summer and long range weather projections for 
the balance of the season, it is likely that there will be a nmnber of extended periods during 
which ambiem river temperatura will be at or above these limits. As previously explained, 
neither the option of derating the units nor of obtaining additional temporary cooling capacity 
will allow Quad Cities to maintain compliance if the ambient rivu temperatures exceed the 
applicable~ limits. The only option is for Quad Cities to shut down once the ambient 
river temperatures are at or exceed the NPDES pennit monthly limit 

In 2006, Quad Cities investipted the feasibility of installing cooling towers. Exclon states that 
based on analytical evaluation ofbistorical plant, river, and meteorological data, the proposed 
towers performance and the resultiDg reduction in downstream river temperature could be 
quantified. When Exelon evaluated the actual days when excursion hours occurred in the last six 
year period (2000-2005), it found there was no app1eciable reduction in the number of days when 
excunion houn would have occurred with the cooling towers in operation. Acoording to 
~elon, the reason for this ia the high upstream river tempuatures experienced on most of the 
days when actual excursion hours were recorded. For -800.4 of the days when excursion hours 
were recorded, the plant intake temperature was at the permit limited temperature or above 
e860f'), and for the remaining 200AI of the days, the intake temperature was within half a degree 
of the permit limits. For most of these occurrences, even if adequate cooling tower capacity was 
in operation to achieve a zero thermal impact on the river (i.e., the plant discharge temperature 
equaled the intake temperatuR'), c:xcursion hours nonetheless would have been recorded. 
Estimated cost in 2006 for installation of cooling towers ranged from $48 to $61 million. 

Agency Petmninations 

The Agency has reviewed the requested provisional variance and has concluded the following: 

1. Any environmental impact from the requested relief shall be closely monitored and the 
Agency shall be immediately notified of any adverse impacts. 

2. No reasonable alternatives appear available; 

3. No public water supplies should be affected; 

4. No federal regulations will preclude the granting of this request; and 
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S. Quad Cities will face an ubitrary and unreasonable hardship if the request is not granted. 

Constitioos 

The Agency b«eby GRANTS Quad Cities a provisional variance from Special Condition 7B of 
NPDBS Permit No.ILOOOS037, subject to the following conditions: 

A. The term of this provisional begins (1) for excursion hours: when all permitted 
excursion hours have been exhausted; (2) for maximum temperature limits: when 
the temperature exceeds 91 Of. This provisional variance is granted based on the 
facts and circmnstanc:es described in the request dated July 3, 2012, and the 
update, including consecutive days of abnonnaUy high temperatures at Quad 
Cities, and high water temperatures in the Mississippi River. If the facts or 
circumstances described in the July 3, 2012 request abate before July 15, 2012, 
the term of this provisional variance will ald. 

B. Quad Cities shall provide the best operation of its station to produce the best etlluent 
possible at all times. At no time, during the variance period, shall Quad Cities cause 
wata" temperature in the Mississippi River (beyond the mixing zone) to exceed 91°F or 
2° F above ambient river temperature, whatever is greater. 

C. During the variance period, Quad Cities must continuously monitor intake, discharge and 
receiving water temperatures and visually inspect intake and discharge areas at least three 
times daily to assess any mortalities to fish and other aquatic life. 

D. Quad Cities shall document environmental conditions during the term of the provisional 
varianc:e, inclucfin& the activities described in C. above of this Section, and submit the 
documentation to the Agency and the Department of Natural Resources within 30 days 
after the provisional variance expires. 

E. Quad Cities shall immediately notify the Agency and the Department of Natural 
Resources of any unusual conditions, including mortalities to fish or other aquatic life; 
immediately take action to remedy the problem; investigate and document the cause and 
seriousness of the unusual conditions while providing updates to the Agency and the 
Department of Natural Rcsow-ces as changes occur until normal conditions return; notify 
the Agency and the Department of Natural ResoW"CeS when normal conditions return; and 
submit the documentation to the Agency and the Department of Natural Resources within 
30 days after nonnal conditions return. 

F. Quad Cities shall develop and implement a response and recovery plan to address any 
adverse environmental impact due to thermal conditions resulting from the provisional 
variance, includinsloss and damage to aquatic life. 

G. Quad Cities shall notify Roger Callaway of the Agency by telephone at 217 n82-9720 
when Quad Cities' discharge first causes or contributes to an exceedence of the 
applicable permitted excursion hour temperature limit of86°F in July, and again if the 
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water temperature exceeds 91 °F . Written confinnation of each notice shall be sent within 
five days to the following address: 

Dlinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Onmd Avenue East, MC #19 
Springfield, Dlinois 62794-9276 

H. Quad Cities shall sign a certificate of acceptance of this provisional variance and forward 
that certificate to Roger Callaway at the address indicated above within one day of the 
date of this order. The certification should take the following form: 

I (We) hereby accept and agree to be bound by all terms and 
conditions of the provisional variance granted by the Agency in 

------------~~--------------

Petitioner 

Authorized Agent 

Title 

Date 

Quad Cities sball continue to monitor and maintain compliance with all other parameters and 
conditions specified in its NPDES Permit No. ILOOOS037 

Conclusion 

The Agency grants this provisional variance in IICQ)rdance with its authority contained in 
Sections 35(b), 36 (c), and 37(b) of the lllinois Environmental Protection Act (415 ILCS S/35(b), 
36(c), and 37(b) (2010). ·The decision to gl'llllt this provisional variance is not 
intended to address compliance with any other applicable laws or regulations. 

:S1fl4::efeJly 1 

Jlie~mg~ 
~cting Chief Legal Cowtsel 
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Exhibit 19 
Provisional Variance IEPA 12-19 Extension 

July 12, 2012 
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( 

Exclon Cit nerallon Com.,.ny. U.C - .ext loncorp.com 
Quid Cities Nuclear Power Statton 
U710 :to6th Avtnue North 
Cordova.IL6124l-9740 

SVP-12-073 

July 12,2012 

Mr. Roger Callaway (CAS-19) 
Wastewater Compliance Unit Manager 
Illinois Environmental Protection Agency 
Bureau of Water 
Compliance Assurance Section #19 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 62794-9274 

Exelon. 
Nuclear 

Re: Quad Cities Nuclear Power Station NPOES Pennit No. IL0005037 
Provisional Variance IEPA-12-19 Extension Request- Emergency Application 

Dear Mr. Callaway: 

Thank you for the time, consideration and attention I EPA dedicated to Exelon's 
provisional variance extension request. We sincerely appreciate all of your efforts. 
Below is Quad Cities Station's CertifiCate of Acceptance of the Provisional Variance 
Extension Order issued by I EPA in this matter. 

Very Truly Yours, 

Tim Hanley 
Site Vice President 
Quad Cities Station 

THIMS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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Certificate of Acceptance 

I(We). Tim Hanley. hereby accept and agree to be bound by all terms and conditions of 
the provisional variance extension granted by the Agency in matter IEPA 12-19 
(provisional variance extension) dated July 12, 2012. 

Exelon Generation Co. LL.C/Quad Cities Station 
Petitioner 

Site Vice President 
Title 

07/1212012 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

Exelon Generation Company. L.L.C. 
Quad Cities Nuclear Power Station 

Petitioner, 

V. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

July 12, 2012 

IEPA - 12-19 

) 
) 
) 
) 
) 
) 

) 
) 
) 
) 
) 

(Provisional Variance Extension-Water) 

Re: Provisional Variance Extension From Discharge Limits Contained in NPDES Permit 
IL0005037 

Dear Mr. Hanley: 

On July 3, 2012, the Illinois Environmental Protection Agency (Agency) granted a request from 
Exelon Generation Company, L.L.C.'s Quad Cities Nuclear Power Station (Quad Cities) for a 
provisional variance (IEPA-12-19, Attachment A). This provisional variance is to end no later 
than July 15, 2012. On July 12, 2012, Quad Cities submitted a request for an extension to its 
provisional variance (Attachment B). 

Quad Cities requests that the terms and conditions of this provisional variance from thermal 
limits in NPDES Pennit IL0005037 (Attachment C) be extended, so that Quad Cities can 
continue operating through this unusually hot and dry period of weather and resulting high river 
temperatures. 

The Agency has completed its technical review of the attached July 12, 201 2 request for an 
extension of this provisional variance (Attachment B). Quad Cities is seeking a provisional 
variance extension from July 15,2012 through July 25,201 2, that would allow it to exceed the 
maximum temperature limit in Special Condition 78 ofNPDES Permit IL0005037 by no more 
than 5° (91 o for July), or 2° above ambient river temperature, whichever is greater. 

Based on its review, the Agency GRANTS Quad Cities a provisional variance extension subject 
to the specific conditions set forth below. 
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Background 

Quad Cities is a base load nuclear-fueled steam electric generating facility located near Cordov~ 
Illinois, on the Mississippi River at River Mile 506.8. The station operates two boiling water 
reactors which have a combined maximum generating capacity of5,914 megawatts thermal. The 
station is currently operating at 100% capacity. The station's capacity factor January 1, 2012 
through May 31, 2012 was 890.4. Quad Cities generation output is transmitted to the P JM 
Interconnection Grid. PJM Interconnection is a regional transmission organization (RTO) that 
coordinates the movement of wholesale electricity in all or parts of Delaware, Illinois, Indi~ 
Kentucky, Maryland, Michigan, New Jersey, North Carolina, Ohio, Pennsylvania, Tennessee, 
Virginia, West Virginia and the District of Columbia. 

Circulating water used to cool and condense the steam from the generating process is withdrawn 
from, and discharged to, the Mississippi River (Receiving Stream Water ID- IL_M-02. The 
incoming water is currently listed as impaired (2012listing) due to Mercury. Polychlorinated 
biphenyls, and Manganese. These impaired waters have a designated use of public and food 
processing water as well as fish consumptions. 

Quad Cities operates a condenser cooling water system in open cycle mode. In this mode, 
cooling water is drawn from the Mississippi River into an intake canal, passes through the plant 
systems, and is discharged through diffusers into the Mississippi River. The maximum design 
flow is 2,253 cfs or 1,011,000 gpm. The maximum temperature rise of the station from intake to 
effluent is 28°F at design flow of2,253 cfs. Open cycle operation with the diffusers was initially 
permitted by the Agency on December 22, 1983. 

Special Condition 7B ofNPDES Pennit IL00005037 (Attachment B) limits the temperature at 
the edge of the mixing zone to 86°F in July, except when Quad Cities is using excursion hours, 
during which time the temperatures at the edge of the mixing zone may be 3°F warmer than 
these limits. 

Temperature monitoring data shows that the Mississippi River water temperature at Quad Cities' 
intake exceeded the non-excursion hour July temperature standard of 86°F on July 5, 2012. and 
remained above 86°F through July 10, 2012. The available temperature data shows that the 
Mississippi River water temperature at Quad Cities' intake is approaching and may again exceed 
the non-excursion hour July temperature standard of 86°F based on latest weather forecasts. The 
upstream Mississippi River temperature was measured at 84°F on July 11 , 2012 and, as a result 
of these conditions, Quad Cities expects to exceed the non-excursion hour temperature limit for 
July of 86°F on July 13, 2012. Based on current weather forecast of daily maximum air 
temperatures in the 90's°F starting July 13 for seven days, ambient Mississippi River water 
temperature may reach 86°F. Mississippi River flow is currently 68,000 cfs and forecast to 
decrease to 50.000 cfs by July 17, 2012. The maximum Mississippi River ambient temperature 
the station will be able to comply with during the provisional variance period without the use of 
excursion hours is 85°F. 
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As a consequence of the unusually warm weather, high ambient river temperatures, and the 
absence of cooling during the evening hours, the capacity of the Mississippi River to dissipate 
heat bas been reduced beyond its nonnal capabilities. Even at current flow rates of 68,000 cfs, 
the river is not cooling off during the evening hours as is typical this time of year. Without 
nighttime cooling, the river retains the heat introduced to it during the daytime hours, both 
upstream and downstream of the station. 

Quad Cities states that at no time has the difference between ambient river temperature and the 
temperature at the edge of the mixing zone exceeded 5° F. In fact, based on modeling, the 
difference between ambient river temperature and the temperature at the edge of the mixing zone 
has not exceeded 1° F. 

In cooperation with the Agency's request that Exelon explore long-tenn thennal relief options 
for Quad Cities, Exelon commissioned extensive studies of the Station's thermal output and 
impacts. Exelon has shared those studies and its draft long-tenn regulatory relief proposal with 
both Federal and State regulators. Additionally, Quad Cities submitted a draft of its 316(a) 
thennal report which demonstrates no harm to indigenous aquatic populations to the Agency, 
obtained comments, revised the report and then resubmitted the document for the Agency's final 
review and comment. At this time, the Agency's technical review of the Draft 316 (a) Report is 
nearing completion. The Agency will be presenting its technical comments on the Draft 316 (a) 
Report to Exelon and the Director of the Agency. Exelon is working on finalizing the Draft 
Adjusted Thermal Standard (ATS) petition to the Illinois Pollution Control Board (IPCB) which 
will be submitted to the Agency for their internal review before the end of the week. 

Relief Requested 

Condition 78 of the NPDES Pennit limits the number of excursion hours to 1% (87.6 hours) of 
the hours in a 12-month period ending with any month. Specifically, Special Condition 78 
provides that the Station shall not cause water temperatures in the Mississippi River (beyond the 
mixing zone) to exceed by more than 3°F the non-excursion hour temperature limit for July of 
86°F. 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. 
F0 45 45 51 68 78 85 86 86 85 75 65 52 

Quad Cities requests an extension to provisional variance IEPA-12-19 be issued to Quad Cities 
Station allowing the station to exceed the non-excursion hour temperature limit for July of 86°F 
stated in Special Condition 7(b) ofNPDES Permit No. ILOOOS037 for the period of July 16,2012 
through July 25,2012 by no more than 5°F (91°F for July) or 2°F above ambient river 
temperature, whichever is greater. 

Necessity for Request 

In its request. Exelon states that when the ambient river temperatures approach or exceed the 
non-excursion hour limits, Quad Cities has no option other than to use excursion hours. and once 
its allotment of excursion hours is depleted, Quad Cities must cease operating altogether to 
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maintain compliance with the NPDES Permit. According to Exelon, partial dcratings or adding 
cooling facilities (such as cooling towers) will not allow Quad Cities to achieve compliance with 
a limit that already is exceeded even before any heat is added as a result of station operations. 

Special Condition 78 of NPDES Pennit limits the temperature at the edge of the mixing zone to 
86°F in July, except when Quad Cities is using excursion hours, during which time the 
temperatures at the edge of the mixing zone may be 3 °F wanner than these limits. As a rule, 
Quad Cities has been able to operate within its pennitted thermal limits due to the fact that the 
ambient temperatures of the River (measured upstream of the discharge) generally remain below 
the non-excursion hour limit. It is only during periods when the ambient river temperatures are 
very close to or exceed the non-excursion hour limits or during periods of extreme low flows that 
Quad Cities uses its excursion hour allowance. 

Illinois and the Upper Mississippi River basin are experiencing a long stretch of hot weather, 
which is resulting in high ambient river temperatures. In 2012 Quad Cities first began using 
excursion hours on Stu1day, March 18th when upstream Mississippi River temperature matched 
the station's effiuent limitation of 57°F. The permitted excursion hours were subsequently 
exhausted in March as a result of continued record breaking wann weather recorded throughout 
the mid-western states. Quad Cities submitted a request to the Agency on March 20, 2012, for 
relief from Special Condition 7(b) of NPDES Permit No. ILOOOS03 7, for the period of March 21, 
2012, to April I, 2012. The Agency subsequently issued Provisional Variance !EPA 12-11 to 
Quad Cities on March 21,2012, allowing the station to exceed the non-excursion hour 
temperature limit for March of57°F stated in Special Condition 7(b) ofNPDES Permit No. 
IL0005037 for the period of March 21,2012 to April I, 2012 by no more than 5°F (62°F for 
March) or 2°F above ambient river temperature, whichever is greater. During March of 2012, 
Quad Cities accumulated a total of223.5 excursion hours. 

Quad Cities submitted a second request to the Agency on May 24, 20 12, for relief from Special 
Condition 7(b) ofNPDES Pennit No. IL0005037, from May 26, 2012, through May 29, 2012. 
The Agency subsequently issued Provisional Variance IEPA 12-17 to Quad Cities on May 25, 
2012, allowing the station to exceed the non-excursion hour temperature limit for May of 78°F 
stated in Special Condition 7(b) ofNPDES Permit No. IL0005037 for the period of May 26, 
2012, through May 29, 2012, by no more than 5°F (78°F for May) or 2°F above ambient river 
temperature, whichever is greater. During the May Provisional Variance period, Quad Cities did 
not exceed its effiuent limitation of78°F. Quad Cities currently has 33 excursion hours that 
became available July 1, 2012, when the 33 hours accwnulated during July 2011 rolled off the 
rolling 12-month calendar. 

On July I, 2012, 33 excursion hours became available when the 33 hours accumulated during 
July 2011 rolled off the rolling 12-month calendar. Quad Cities submitted a third provisional 
variance request to the Agency on July 3, 2012, seeking relief from Special Condition 7(b) of 
NPDES Permit No. ILOOOS037, from July 5, 2012, through July 15,2012. The Agency issued 
Provisional Variance IEPA 12-19 to Quad Cities on July 3, 2012, allowing the station to exceed 
the non-excursion hour temperature limit for July of 86°F stated in Special Condition 7(b) of 
NPDES Permit No. lLOOOS037 for the period of July 5, 2012, through July J5, 2012, by no more 
than 5°F (9l°F for July) or 2°F above ambient river temperature, whichever is greater. 
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Provisional Variance IEPA-12-19 went into effect when Quad Cities' remaining 33 hours of the 
rolling 12-month calendar were exhausted. Quad Cities downstream receiving stream exceeded 
the non-excursion hour temperature limit for July of86°F on July 5, 2012, at 4pm when 
upstream Mississippi River temperature reached 86°F. Provisional Variance IEPA-12-19 became 
effective July 7, 2012, at lam when the remaining 33 hours of the rolling 12-month calendar 
were exhausted. Quad Cities' downstream receiving stream remained above 86°F untill2am on 
July 11, 2012 when the upstream Mississippi River temperature dropped back down to 85°F. 
Quad Cities bas accumulated a total of 128 excursion hours since IEPA-12-19 was issued. 
During the period of July 5, 2012, through July 12,2012, the maximwn upstream Mississippi 
River temperature measured was 88°F. The maximum downstream receiving stream temperature 
measured was 89°F. 

The Agency also issued Provisional Variances to Exelon's Braidwood Station (IEPA-12-12), 
Dresden Station (IEPA-12-14), and LaSalle Station (IEPA-12-15) for thermal effluent relief 
during the March 2012 heat wave. In addition, the Agency issued a Provisional Variance to 
Dresden Station on July 6, 2012 (IEPA-12-14). 

With the current forecast, Quad Cities says it expects to exceed the non-excursion hour 
temperature limit for July of 86°F starting July 13, 2012, and going through July 25, 2012, if it 
is to be able to continue to provide safe reliable power to the grid. 

Based on current weather forecasts it is expected that the Mississippi River will approach or 
exceed Quad Cities' permitted effluent limitation. Therefore, unless relief is granted by way of 
this provisional variance extension request, Quad Cities states that will be forced to shut down 
for correspondingly significant durations. 

Because derating the units will not ensure compliance with the effluent limitations, Quad Cities 
says that shutting the units down may be the only alternative. Removing both units from 
operation will not only reduce the available power supply to the grid but will also result in the 
need for power from the grid to operate key nuclear safety systems. The time required to return 
nuclear generating units to full power can require 18-24 hours, meaning the electricity generated 
from these systems will not be readily available in the event of an emergency. Furthermore, 
under normal conditions only one of the two reactors would be removed from service at any 
given time, to allow the operating unit to be the primary backup power source for the non· 
operating unit. Removing both units from service will also eliminate this redundancy and will 
increase the Quad Cities' reliance on off-site power to support safety related systems. With both 
units oftline and unable to immediately return to service, the power that Quad Cities could 
generate as a result of the requested provisional variance would not be available to support the 
voltage requirements that could occur under changing grid conditions. As of July 11, 2012, PJM 
grid status does not currently have or project any alerts, warnings, or actions. PJM predicts an 
anticipated Peak Load >146, 000 MW on Tuesday, July 17,2012. 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



Assessment of Environmental Impacts 

Quad Cities has provided details on the environmental impact during the requested variance 
extension period from July 15,2012, through July 25,2012. Quad Cities has determined that 
there should not be any significant environmental impact during the course of this extension. 

Quad Cities states that there has been no biological harm to the environment as a result of 
provisional variance IEPA·l2·19 issued to Quad Cities Station on July 3, 2012, and effective 
July 7, 2012 through July 15,2012. 

Alternatives to Requested Relief 

Based on river temperatures recorded so far this sununer and long range weather projections for 
the balance of the season, it is likely that there will be a number of extended periods during 
which ambient river temperatures will be at or above these limits. As previously explained, 
neither the option of derating the units nor of obtaining additional temporary cooling capacity 
will allow Quad Cities to maintain compliance if the ambient river temperatures exceed the 
applicable temperature limits. The only option is for Quad Cities to shut down once the ambient 
river temperatures are at or exceed the NPDES permit monthly limit. 

In 2006, Quad Cities investigated the feasibility of installing cooling towers. Exelon states that 
based on analytical evaluation of historical plant, river, and meteorological data, the proposed 
towers performance and the resulting reduction in downstream river temperature could be 
quantified. When Exelon evaluated the actual days when excursion hours occurred in the last six 
year period (2000·2005), it found there was no appreciable reduction in the number of days when 
excursion hours would have occurred with the cooling towers in operation. According to 
Exelon, the reason for this is the high upstream river temperatures experienced on most of the 
days when actual excursion hours were recorded. For -800/o of the days when excursion hours 
were recorded, the plant intake temperature was at the pennit limited temperature or above 
~86°F), and for the remaining 20% of the days, the intake temperature was within half a degree 
of the permit limits. For most of these occurrences, even if adequate cooling tower capacity was 
in operation to achieve a zero thermal impact on the river (i.e., the plant discharge temperature 
equaled the intake temperature), excursion hours nonetheless would have been recorded. 
Estimated cost in 2006 for installation of cooling towers ranged from $48 to $61 milJion. 

Agency Determinations 

The Agency has reviewed the requested provisional variance and has concluded the following: 

1. Any environmental impact from the requested relief shall be closely monitored and the 
Agency shall be immediately notified of any adverse impacts. 

2. No reasonable alternatives appear available; 

3. No public water supplies should be affected; 
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4. No federal regulations will preclude the granting of this request; and 

5. Quad Cities will face an arbitrary and unreasonable hardship if the request is not granted. 

Conditions 

The Agency hereby GRANTS Quad Cities a provisional variance extension from Special 
Condition 78 ofNPDES Permit No. ILOOOS037, subject to the following conditions: 

A. The tenn of this provisional variance extension goes through July 25, 2012. This 
provisional variance is granted based on the facts and circumstances described in 
the request for an extension, dated July 12, 2012, including consecutive days of 
abnormally high temperatures at Quad Cities, and high water temperatmes in the 
Mississippi River. If the facts or circumstances described in the July 12,2012 
request for a provisional variance extension, the tenn of this provisional variance 
extension will end. 

B. Quad Cities shall provide the best operation of its station to produce the best effluent 
possible at all times. At no time, during the variance period, shall Quad Cities cause 
water temperature in the Mississippi River (beyond the mixing zone) to exceed 91~ or 
2° F above ambient river temperatme, whatever is greater. 

C. During the variance period, Quad Cities must continuously monitor intake, discharge and 
receiving water temperatures and visually inspect intake and discharge areas at least three 
times daily to assess any mortalities to fish and other aquatic life. 

D. Quad Cities shall document environmental conditions during the tenn of the provisional 
variance, including the activities described in C. above of this Section, and submit the 
documentation to the Agency and the Department of Natural Resources within 30 days 
after the provisional variance expires. 

E. Quad Cities shall immediately notify the Agency and the Department of Natural 
Resources of any wtusual conditions, including mortalities to fish or other aquatic life; 
immediately take action to remedy the problem; investigate and document the cause and 
seriousness of the unusual conditions while providing updates to the Agency and the 
Department of Natural Resources as changes occur until nonnal conditions return; notify 
the Agency and the Department of Natural Resources when normal conditions return; and 
submit the documentation to the Agency and the Department of Natural Resources within 
30 days after normal conditions return. 

F. Quad Cities shall develop and implement a response and recovery plan to address any 
adverse environmental impact due to thermal conditions resulting from the provisional 
variance. including Joss and damage to aquatic life. 

G. Quad Cities shall notify Roger CalJaway of the Agency by telephone at 2171782-9720 
when the discharge specified in this provisional variance extension begins and again 
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when it ends. Written confinnation of each notice shall be sent within five days to the 
following address: 

Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC # 19 
Springfield, Illinois 62794-9276 

H. Quad Cities shall sign a certificate of acceptance of this provisional variance extension 
and forward that certificate to Roger Callaway at the address indicated above within one 
day of the date of the proVisional variance extension. The certification should take the 
following form: 

I (We) hereby accept and agree to be bound by all terms and 
conditions of the provisional variance granted by the Agency in 
_____________ dated ______________________ _ 

Petitioner 

Authorized Agent 

Tide 

Date 

Quad Cities shall continue to monitor and maintain compliance with all other parameters and 
conditions specified in its NPDES Permit No. IL0005037 

Conclusion 

The Agency grants this provisional variance in accordance with its authority contained in 
Sections 35(b), 36 (c), and 37(b) of the Illinois Environmental Protection Act (415 ILCS 5/35(b), 
36(c), and 37(b) (2010). The decision to grant this provisional variance is not intended to 
address compliance with any other applicable laws or regulations. 

incerely, 

'Julie J~~~ 
J Acting Chief Legal Counsel 
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cc: John Kim 
Julie Annitage 
Lisa Bonnet 
Sonjay Sofat 
Marcia Willhite 
Chuck Gunnarson 
Roger Callaway 
Vera Herst 
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Exhibit 20 
Provisional Variance IEPA 12-19 Extension 

July 24, 2012 
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Exelon CeneratiOn Company. U.C www.euloncorp.com 
Quad C1t1fs Nudear Power Stat10n 
23710 106th A~nue North 
Cordova.tl61~·9740 

SVP-12-079 

July 24, 2012 

Mr. Roger Callaway (CAS-19) 
Wastewater Compliance Unit Manager 
Illinois Environmental Protection Agency 
Bureau of Water 
Compliance Assurance Section #19 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, Illinois 627s.t.9274 

Exelon. 
Nuclear 

Re: Quad Cities Nudear Power Station NPOES Permit No. IL0005037 
Provisional Variance tEPA-12-19 Extension Request- Emergency Application 

Dear Mr. Callaway: 

Thank you for the tfme, oonsideration and attention I EPA dedicated to Exelon's 
provisional variance extension request We sincerely appreciate all of your efforts. 
Below ts Quad Cities Station's Certiflcate of Acceptance of the Provisional Variance 
Extension Order issued by I EPA in this matter. 

Very Truly Yours. 

,i4f1 . 
/ J: Hanle~ f' 

Site Vice President 
Quad Cities Station 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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I , 

Certificate of Acceptance 

I(We), Tim HanleY, hereby accept and agree to be bound by all tenns and conditions of 
the provisional variance extension granted by the Agency in matter IEPA 12·19 
(provisional variance extension) dated July 24, 2012. 

~lon Generation Co. L.L.C/Quad Cities Station 
Petitioner 

~..~~~ .. 
"' AJthOriZ.ed Agent J 

Site Vice President 
Title 

07124/2012 
Date 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



ILLJNOIS ENVIRONMENTAL PROTECTION AGENCY 

BxebD OeraltioD Compluy, L.LC. 
Quid Citiel Nuc*r Poww StltioD 

ILLINOIS ENVIRONMENTAL 
PR.OTBCTION AOBNCY, 

1uly24, 2012 

) 
) 
) 
) 
) 

IBPA-12-19 ) 
) 
) 
) 

(Piovisioul VariaDce Bxteasi>n-Water) 

) 
) 

k Pro'Yiliow VlriaDDe Bmaion Plom Dilchlrp Limb Cc.aaiDed iD NPDES PfiiDit 
IL0005037 

OD Iuly 3, 2012. tbe IDiDDis .Buviroi"J¥''rttl ProtectioD AafJIJI:Y (ApDcy) lfiDlecla ~ hm 
BxeloD <leasltioo Co~y. L.L.C. '1 Qgl4 Citiel Naclelr Power Station (Qud Citiel) .,r a 
provisioDBI 'VIriiDce (IEP A·1:Z.19). Tbil poviliollll Ylrimce wu to .S DO Iller thaD July 15, 
2012. Oil 1uly12, 2012, the Aaw:y lflllted• a.tmsioa oftbe provilioul wriaDce throaah 
July 25,2012. 

OD July, 19,2012. Quad Cilia reqaelted aiiCC'Gl m.mu (A""'"ment A). Qaad Citiel 
reqat:1t1 thlt tbe tamtmd COD<titioDI ofthia po'YiDma1 VlriaDce 1om then:alllimits iD NPDBS 
Pflmit DAOOS037 (Ab :fn•l!lnt B) be a.ded a IIOODd timDt 10 that Quad Ciliet ca coutimle 
opeull:izc dlraaP t1U """U'Uy J.at IDd.., period of.-. ad l""'aJtin& JDpriwr &wip&iiiWW. 

Tbe AafD:Y hu c:oqJleted its ted!!rical review of die t~tlthecf July 19, 2012 request in' mother 
exteMioD oftbis provilioDil YlriaDce. Quad Cit* is n el:ina aleCODd povilioDil wriiDce 
ateDiion 1om July 26, 2012, tbrouah ADpst 8, 2012. to allow it to exceed the mubmam 
te•ij«atuze 1iml iD Special CoaditioD 7B ofNPDBS Pamit IL0005037 by DO more thaD s• (91 ° 
tbr July IDd Avpt), or 1• abow ~river tcalperllUre, whicbewr is pater. 

Based on ita review, the Afpl:y ORANTS Quad Cities a proviliooal YlriaDce exteDsioD IUbject 
to tbe apeci& COJiditioDI letinth below. 
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Quid Ctiea is • bile lold maclelr·&eled --eloctric paaati:Da &cility located Dllillr Co!dow., 
IDiDoil. OD tbe Mississippi River at Riwr Mile 506.1. Tbe stltioD open111 two bailiD& Wiler 
zactors which baw a combiDed ID'xjmpm pDerlliDa ClpiCily ofS,914 mepwlttl tbsmal. 1be 
ltltioD il cweatly opeaaioa It 100% capacity. 1be ltltion'a QIPicUy factor Jauuy 1, 2012 
tbrou&h JUDO 30, 2012 ..... 90%. Quad em. .-adon OUipUt is trl••mifted to the PJM 
latti'CODDOCtiou arid. PJM llarcoDDICtion ila ftlliollll tn•minjon orpnjutjcm (JlTO) that 
coordinetes tbo ~ ofwbo._. electlicity ill an or pat1 ofDelawlre, llliDoi~_lndi-. 
ICIIIIUCky, MlrylaDd, Mkbipn. New 1fftt1Y, N011h C.UiiDa, Ohio, Pt1m1y1Yuia. T..,.._, 
Vll'liDiat West Vqiaia IDd. tbe Diltric:t ofColambia. 

Cin:WatiDa water used to cooliDd coadeDie tbe lteiiD hm tbe aeaentiDI process is withdlawn 
iom.aad didlrpd to, tbo Milli'liRti lUver (bcemq Stream Wlter ID- n._MeOl. Tho 
iDcomiq waur il c:unem1y lilted a illlpUed (2012 tittiD&) due to Ma-cury, PoJycbJoriDited 
bipbcyll, IDd Mvpn• Tbele implirecl wattn haw 1 desipeted ,_of public ad J)oct 
proc e 11 iDa__. u weD u &b COD"""ptioDS. 

Qud em. open1a 1 COl¥!_. cooq waa. ay~tem iD ope cycle mode. In tbiJ modo. 
cootiq 1ntK il drawD iom die Miltiatiwi IUvw ialo m iDtlb Clllll, puse1 dlroup tbe pial 
.,._., ad it ctilc:barpd tll'o\llb clHibla iato Cbe Mi•n•ippi R.ivw. 1be aximum delip 
flow ii2,2SJ c6or 1,011,000 gm. Tbonlizmam teq»criiiUnlrileofthellllion 1om iDiaketo 
eBiueat is 21., at deaip Sow of2,2S3 cfL Open C)de operation with tbe diflbsers wu iDitially 
pet witted. by the ApDJ;y OD. Dercubc' 22, 1983. 

Specill Condition 7B ofNPDES Pmuit IL00005037 (AttecWnent B) limits the toq»cntwo 1t 
tbe edp of the mbin& ZODe to 860f iD July and AlJ&IIIt, ex.cept whim Qgad Cities is Uliaa 
acunioD ~~Dan. durial whD time tbe temper'lbiM at tbe edp of the UJixiaa ~may be 3op 
WIIU4 the tJao limits. 

Tewpcntvre moairoriDa data lbows that the Miaillippi River W1t1r ten rature at tbe Quad 
Citiel' iDtlke ~ed tbe IOJMWDiion bow 1uly teqJerltale lfaDdlrd of86"P Oil JulyS, 
2012, IDd f'll"'ined above 86., tbro\1111 July 1 O, 2012. Tbe Mi•n"iwi River water" tempaature 
at Quid Citiel' imb a.ceeded 86., apiD on July 16, 2012, ad f'G"ins lhow 86-F. Baed on 
cuueat weatber fOrecast of daily mnjlmxm air tempntune iD tbe 90'1-F throa8h July 27, 
IIDbiea:d Maaippi lUwr Wlta' teapraturo at Quad Cities' ifttlb will remain oear or above tbe 
aon-excunion hour July ad Auplt *•q•ature ltiDdad of86-F. Miaissippi River t1ow il 
cummdy 49,000 c& ad fDrecut to decreue to 35,000 c& by July 25, 2012. The,.. dmnm 
Miasiasippi River ambieDt tempeume that Quad Cities will be able to comply with duriDa tbe 
provisioDil vlriaDce period without tbe use of excunioD hours il a.ep. 

~ a CODSeqQeaCe oftbe UIIU••Dy warm weather, hip mbieDt river twJpetatwa.ID! tbe 
lb•ace of cooliq duriDs the evening hours, tbo capacity oftbe Misaia•ippatuv. to diuipate 
belt bu beeo reduced beyoDd its DOftDI1 capabilitiee. At c::urreat &w rates of 49,000 di, the 
mer il aot cooliq otfduriq tb8 eveu.iDg hours u is typical this time ofyear. Without 
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mptt;me cooJiD& tbe riwr retaial the bat iDtloclucecl tD it duriq tha claylime boun. both 
....,.ueam ad dowutrelm oftbe JtllioD. 

Quid Citielut• tblt • 110 tiiM has tbe ctifrereDCe betweeo ambiealmw teq»erlbn m1 the 
tea:pnture It tbe ed&e of the rmxm, zoae exceeded se P. ID &ct. bated on mocWiD& tbe 
difreaeace betweeA embieat riYer teaa.,aature ad tbe ''"'kllllure It the edp of the mixinl zoae 
hu DOt c:xcee&ted 2• P. 

ID c:oopeultim with tho AptJt;Ys request tbat EDJon aplore Jona-tam tberma1 relief optio .. 
fbr Quad Citill, Balon 001nminioaed exta'live ltUdiel of Quid Cities' tbermal output ad 
bnpedl. Balon. bu lblrecl tbo• studiM IDd b dnl bq-term replatoly reJief'piOpolll Rh 
both Peden! ad Stlte repJatcn. Adda..Uy, Qad Cities submitted a draft of ita 316(1) 
tberma1 report ftich demolllllntel no bam to iadipmus lqUitic popalltioas to tbe AptJJ:y, 
Qbtejned oomm-.. nM8ed die report IIIII tbm resaJaitted the ciOC'uneat k tbe ~· fiaal 
miew IIDd coue;+aa AI. dlil timl, ... Aafa;y'l technical review of1be Draft 316 (a) Report it 
Delrizla ~ Bxelon ia wotfdDa OD ftntliziDa tbD Draft Adjusted n.ma1 Stladlrd 
(ATS) pdion tD tbe DliDoil PoDutiDG Cotllrol Bolld (IPCB) which wu submitted 110 the 
Aa-t:Y b ils illttlal review Oil My s. 2012. 

BoWB.gMqd 

Ccmdition 1B of the NPDES Permit limb tbe mmber of acursion boun to 1% (17 .6 bDura) of 
tile l»urs ill a 12-month periocl eadiQa widlay IDODth. Speci1blly, Special Condition 7B 
pmvidel tblt the StltioD sblll aot cau~e wat1r tap«llllta in the Milsilaippi River {be)lold tbe 
mixinl ZODO} to e:r.ceed by IDDI'8 thiD 3ep the DOIMIICUrlioD hour fiiDperature Jimit b 1uly aad 
A1lpat ofi6-P. 

Jm. Peb. Mu. Apr. May 1aDe 1aly ADa- Sept. Oct. Nov. Doc. 
r 45 45 s7 68 78 as 86 86 85 75 65 s2 

Qald Ciliel requeltilll e.JteNin.u to proYisioaal VlriiDce IBPA·l2-19 be iaoed to Quid Cities 
Stltion umriDa tbe ltltioD to e:xcoecl tbe ~11 bour taapa'IIUie limit m July aad 
Aapst of WI' stated in Special CoDdition 7(b) ofNPDES Pamit No. n.ooGS037 in' the pe;iod 
of July 26, 2012.1blouah Aupt 8, 2012, by DO IDOI'O tbiD 5-P {9lop mr July and Aupat) or 
rP above IYDbieal riwr tempcnture. wbichever is plllr. 

lD its rcquat, QUid aties states tblt wbm the ambieat riw:r telqMntUiel approiiCb or e:u:ea! 
the DOD-«CUnioD. hour limits, Quad CDs bu DO option odJ« than to \118 eatcanion boun, IDd 
oaco its allotmeat of excursion hours is depleted, Quad Cities limit ceue opeetiD& altogether to 
mainhiD compliiDce with the NPDBS Permit. AccoldiD& to BxeloD. plltial clcnbDp or tddiDa 
cooliq &dlities (aucb as cooq towa-a) will DOt allow Quad. Cities tD adDeve compliaDce with 
a limit that Ueady it exceeded ewa bebe .m !at ia ld4eclu a result ofltation operalioaa. 
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Special Coadtion 7B ofNPDBS Ptmlit Jim1tl tbe t&q»e&ature II the edae oftbe mizina zoae to 
86., in July llld ADpst, acept wbm Qald Cities is um, acanion ~ clariD8 wbich tilDe 
the~ at tbe edp oftbe DIP ire 2DD8 JDIY be 3ep wamertbu these limb. J.. a~ 
Quid Cities bu bema able to operate widiD its pam:itted tbermlllimits due to tbe llct tbla the 
ambialt ~ ofthe River (meuazecl apltllllll ofthedidqe) ..-allY l'fliDiil1 below 
tbe DOD-CXCUnioD bour limit. B is ODly d1lriq period~ wbcD tbe l1llbiem river ttuperlba• ... 
Vf1Y cJo• to or a.ceed tbe IIOJMIXCUnion bour 1imill or dariDa period~ of tildi&D&Iow Sows tbat 
Qu14 Citiel uses b excursion hour IDo'WIDCe. 

IDiDoil and die Upper Mi•i•iwi Rhw built are apaieDc:iDa •loo& stretch of bot weltber, 
wbioh is ndiDa ill high ambieat river tealpa'ltUr& In 2012 Quad Citiel &It bepn usia& 
e:xcanioD hours Oil SUDday, MII'C'h 18*wbea upltre8ID Miaiaippi IU\w ta14Nlilt11N nwtr:W 
tbe ltltion's efllueat timftatiml ofS?-1'. 1bo pen:oiltal excunion houn wtn ~ 
..... iD March. a ... of cwtinned record 1neJcina warm weather recorded tblovpout 
the mid-W'eltem .._ QUid Cities IDbmiftecla requelt to tbe A,_:y OD March 2(). 2012, a 
retiefiom. Special CoJM'tion 7(b) ofNPDBS Pa:ait No.IL0005037, fix the period ofMirc:b 21, 
2012, 1D Apri11, 2012. The AafJDt:y ~M!C!tJy i.-.1 Plvvilional Vlriaace IBPA 12-11 to 
Quid Cities on Mwdl2t. 2012. .nowma tho ltllioD to--.~ the DOIIHmll'Jion ~MNr 
tw•t+iduie li:aUt b' :t.Wda ofS'r'P atalecl ill Special Concljtjcw 7(b) ofNPDBS Psmil No. 
ILOOOS037 b' tbe periDcl ofMirdl21, 2012 to April I, 2012 by DO mon tba S., (62-P k 
Mardi) or n &bow I!Dbimt riWI' tewpaltUie. wbicbeYer illftllla'. l>uril)8 Ma'dl of2012, 
Quad CtiiiiCQJIDd..., a totl1 of223.S acuaaioa houn. 

QUid Cities sabmilted aleCQQd request to the Afpll.:y OD May 24, 2012, fbr reliefiom Special 
CoDdition 7(b) ofNPDBS Permit No. ILOOOS037, tom May 26, 2012, tll'ouah May 29, 2012. 
Tbe AptJI:y ~ablequeady illued ProviaioDal Vlrimoe IBPA 12-17 to Quad Citiel OD May 25, 
2012, allowiDa the stllicm to aceed tbe~ boar~ limit 1br Mayof780f 
~tiled ill Special Coldion 7(b) ofNPDBS Pcaait No. ILOOOS037 !)r tbe pciliod of May 26. 
2012. throqhMay29, 2012. byao monthiD sop(?rP ilr May) or2•p abow IIDbieal river 
~ wbicbewr il pater. l>uril)8 tbe May PIOvilioDil Variaoco period, Qucl Cities did 
DOt e:r.oeecl ita eft1uent Hmftticm Qf7rP. 

OD July 1, 2012, 33 e:xcunion holD beame available wbal the 33 boun ecommltted clmiDa 
l1lly 2011 roBed off' the rol1iq 12 .. momh caleDdlr. Quad Cities IUbmittecla tbild provia:ioDII 
Vlrimce nqaest to the Aaea;y on Iuly 3, 2012, u '*I relief !om Special <ADdition 7(b) of 
NPDBS Pmuit No. n.oooS037, &om July 5, 2012, dRuah July 15, 2012. Tbe Apill:y iaaed 
ProvisioDII VlriaDce IBPA 12-19 to Quad Cities oa July 3, 2012. aDowiDg the station to e:rceed 
th8 aoiHICDIIion bour leq)enture limit b July of86op stated iD Special Coaditioa 7(b) of 
NPDBS Permit No. n.oGOS037 mr the period of July S, 2012, throuab July IS, 2012, by DO more 
thaD sop (91 op mr July &ad August) or rP &bow ambieat river temperature. wbichever is 
pater. 

Provisional VariaDce IBP A-12-19 weat iDto effect wben Quad Citia' l'f!!Diinina33 boars of the 
roiJina 12-month caladar were ablusted. Quad Citiel doWDitleam receivia& 1tre1m =-cted 
tho DO~Hmc:uraion hour t~ 1iDUl fbr July of860f on JulyS, 2012, ll4pm whc 
lJPIIreem Missi.slippi River~ reedwt 86-F. ProvilioDal VariaDce IBP A-12-19 berame 
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efliM:tive July 7, 2012, ll lam wheD tbe NIDI'inina 33 boars oftbe 101Jiaa 12·momh caleadlr 
were «<hm"'"L Qald Citiel' dovruataaasueceiviq 11re1m remained abow 86-P UDti112am on 
1vly 11, 2012 wt. the uptt~MD ).tiaai.;,.pi IUwr tlllp.rlblre dropped blt.k down to 85-F 
Qaad Citieehu em.1mnleted atotalof128 ea:union bDun liDce IEPA-12-19 wasilsued. 
Durina tbe period of Jaly S, 2012. tbloup July 12. 2012. tbe maximum upitiWID Milliaippi 
River teulpetatare ........s ... aaop, 11le nwxfmum clowDStleam receMua ltrCIIID ta:apeuture 

meuurecS .... '"· 

Qu8d CidiiiDbmitted a req.-fbr ataion ofprovisioaal variiDce IEP A-12-19 to tbe ApJJ::y 
Oil July 12. 2012. mr relief &om Special CoMiioD 7(b) ofNPDBS Peanil No. D..00050371br tbe 
perioclof Jvly 16, 2012. tin J'uly 25,2012. The Alf6JI:Y ~~~~ iaued an «<tfmmioa of 
Provilioul Vuiace IEP A 12·19 to Quid Cilia 011111Jy 12, 2012, allowiDI tbe ltltion to Clceed 
the IIOIHXCUrlion hour tea:lpentUie Umit fbr July of86-P stated iD Special CoDdition 7(b) of 
NPDBS Permit No.IL0005037 m the period of JGiy 16, 2012, tJn Iuly 25, 2012, by DO aae 
tblll S-F (91-F a July) or 2op above ambia m.r-...ature. ~ il ...... Qud 
Citiel' cloWiMIIIIDreceiYiua ltlellll ~ tbo ~boar l...,enturfl timil m July 
ofi6-P apill on JQJy 16, 2012 <1 11:00 am wileD UJ*eem Mia•i•ippi RMr ~ 
nadlecl86., IDdi'IJIIDw abow WP. DmiDI tbl ,.W of July 16, 2012, t1nqh July 11, 
2012. die -dlm.Jm Vflbeam Mfniaippi IUvlr taperaturo .....-ed wu 860f. Tbe !DIDDmm 
doWD~tae~m leOiiviDa ltream to•c«idme meuurec1 ... an. 
The Ap/tJJ:y allo illued Provilioaal Vlriacel to B:ulo11'1 Braidwood St*D (IEP A-12-12), 
Dre8dea StatioD (IEP A-12-14), IDd l.aSaJie Station {IEP A·12-1S) 1br thermll efBaeat zelief 
duriDa tbe Mlrch 2012 beat wave. In eMidoQ. tbo ApDt:;y isiDed a Provisional Vmmce to 
DreldeD Stllicn on July 6, 2012 (IBPA-12-14) ad IJio onluly 18,2012 (IBPA 12-23). On July 
19, 2012, tbe Apttt:y iiiDed a secoad p:ovitioDII Vlriaoce to LaSaDe Station (IEPA 12-24). 

W'Jth tha aareat tncut. Quad Citielays it fllpec1l to aceed tbl DDIHXCUIIion hour 
•••«lhn limit l>r 1uJy ad Allplt of86op periodicaJJy tllrouab Auplt 8, 2012, if it il to be 
able to continue to povide eafo reliable pow.- to tbe pid. 

Baaed 011 cuaaeat Wlllher b'eCIItl it il expected tblt tbe Miailsippi Riwr:r will approiCh or 
aceed Qud Cities' pawitted eftbat timbtioll Thlrdxe. l1Diels reliefia IJ'IDied by way of 
this provilicmal VlriiDCe ateDsioll requeat, Quad Cities ttate1 that will be fi)rced 10 lllaut down 
filr coueepondinaJy sipiftcnt darldoas. 

Becm• cllntiaa the uaitl will DOt eaue coq»UIDce with the emueat tirnitmom. Quad CiDes 
..,. that ti11Uins the 1Dis cJowD may be 1llo OD1y alterDativ& Remoma both units tom 
opea:ation will DOt oa1y zedace the IYiilable power 111pply to the Jrid but will alao r.1lt ill tbe 
Deed fbr power &om tbe &rid to opelltc key DDCieullfety .,...._ The time required to return 
JDClear paaltiD& UDb to tWl poww can requh 18-24 houn. mr.arrina tbe electricity paeratecl 
tom thelo .,._.will DOt be readily naiJable iD tbe ewm ofm emergeucy ~ 
under' DOrmal CODdiliaot cmly oae oftbe two .-::ton wouJd be nmovecllom lei"Yice at my 
giYm timet to aDow tbe opeuti:ug unit to be the primary backup powt.t 10urce a tbe DOD
opuatiJa& UDit. Remoma both UDitl tom lel'Yice will abo ebminate this red1md.uJcy IDd will 
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iDc:rMie tbe Quad Citiel' ntlitnco on off-site power to 1UJ1P01t ldlty rellted .,..._ W'lth both 
UDitl ofltiDe IDd UDible to imnwdiltely retum to ~ tbo power that QDid Citiel could 
..-ate a a taDJt oftbe reque1tec1 provilioaal vlrimca would aot be av~Jltble to aapport tbe 
wltaae recpdremeatl tblt could occur UDder cJwna:ir11 arid collditiou. N. of July 18, 2012, PJM 
ha iaaed a Mu. Bmerpocy OeDaaboD Alert b tbo Mid Atlentic Zoae oftbe PJM R.TO fbt 
tbe dayleveaiaa periods of Jaly 17, 2012. Tbere a DO fbrwlld JooliDa AJmtl WIIDiDp/ 
Actio• potted byPMJ a ofJuly 18, 2012. PMJ preclictla Ultic:ipated Peat lad >147,000 
MW OD Tuaday, July 23. 

6 p •o4 ofBgvjnmgwql l!!ftdl 

Q.-1 Cities bu provided 4etlill OD the ezaviroamental impact dariDa the requelteci VlriiDce 
.... period tom July 26. 2012, throvab ADpst 8, 2012. Quad aties hu detclmiDed that 
tJ8e abouJd DOt be IDY lipificaut eoviro,.,.l i""'C c!uriD& the COllrle oftldt aa:t•lioa. 

Qud Citielltltel that there ba beeD DO bioloJical binD to the amroDmllll u a r.alt of the 
&It _.wiml to provilioDil 'llriace IBPA-12-19-- to Qald Ctiel Sadon OD 1uly 12, 
201~ IDd etrecdvoJaly 16. 201~ dlmvPJuly25, 2012. 

Baed OD riva' tsajMntUrel recorded 10 fir thiiM•rmr-llld loQI riiiiO ....... piOjectioasi»r 
the "''ence oftbe 1e1101tw it ialibly that thin will be a mmher of cdeadecl periods cluriDa 
which ambia nv. temperaas will be It or abow t1ae limits. ~previously explained, 
Mitber tbe opcion of dfntiDa the VDitl 110r of otuiniq eMiticmaJ tewporay cooliD& ~ 
will allow Quid Cities to TMmtaiD compliaDce iftbe ambieat river tiiDpfttU:rel er.ceed tile 
lpplicabJe ••1«atme limb. 1be only opticm il fbr Qaad Cities to Ibm down aace tbe emmez. 
rivw "'"l*lbli• are • or aceed tbo NPDBS pend mombly timit. 

ID 2006, Quad Cities ilrle...,od tbe fMiibitity ofjnshUiq cooliDa towen. BuJon 1tate1 that 
bue4 OD IDilytica1 eYIIuatioD ofhiatorical plllll. mw, IDd mebiOiolop:al dltl. the proposed 
towas perbmaace ad the f""'ltilw reductiOD in do'WIIIIIIellll river tempaatme could be 
qwmtifiecL WbeD. Bulon evaluated tbe lctUal dayt whiD acamon hoUI8 occuned in tbe Jut u 
,_-period (2000-2005). il fbUDd then wu DO appreciable rw'Pdioa in tha annk of da)'l wben 
CIWiaioD hota would haw oc:cuned with tbo cooq town ill opaltion. A.ccol'dq to 
BxeJoa, the ftiiiOD mr thit il tbe hi&h upstleam river taDpenturel apaieDced OD molt of the 
days wbeD Kt1Jal c:xcunion hours were recorded Por ...aQ% of the days wbea excursion hours 
were recarded, tbe plad iDtab ~ nslt tbo permit Jimited temperature or abow 
~86op'), 8Dd fbrthe nnwinina 20% of the clays, die iDtab ~ wu within balf a clearee 
of the permit limits. Por molt ofthelo occuaeaces. eWD if adequate cooq tower ClpiCily wu 
in operltioll to acbiew a zao tbermll impact on tbo river (ie., the plaut dilchlrp temperature 
equaled tbo iatate temperature), acatlion houri DODetholea would have beeD recorded. 
Bsrimeted cost in 2006 fbr iftlttDation or cooting tovnn ranaect tom S48 to S61 million. 
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Tho AafiDI:Y 11u ~the requ.tec~ poviliDDil wriiDce a • CODCladed the mDowiDI: 

1. Any aMnmalo111 ;n,pe iom tbe requ.ted relief Jball be cloM1y moDitored IDd tbe 
Aaaf;y 8bal1 be immedinly ootified ofaay ld_.. Uf4ectl. 

2. No nuolllble aJhmltMs awe- availtble; 

3. No public-. 10pplies sbouJd b8 dectecl; 

4. No fiden1 rep'ario• will precJDde tbe ariDtiDa oftbia requelt; aDd 

S. Quid CU. will face ID lrbibGy aad amEaDDable IBdship iftbe request il DOt piZdeci. 

Tbe AptJt:y benby ORANTS ~em. aeecoad pzovilioaal WliaDce at.-ou hal Spocil1 
Colldilioo 7B ofNPDBS PCIIit No. IL0005037, IUbja to the .,JiowiD& COD!Imou: 

A. Tbe term ofdlia MCOad pm~iliDDil Vlrilace 64f!wioll.,_ tlaouah Aaplt S. 
2012. 1'bil at..toD il puled '-eel Oil the 6ctl ad cim;m••.--delc:ribect iD 
tbe requllt In' Ill a.t8'aion_ -.s Jaly 19, 2012, iDciDdina COD1014itiN da,. Of 

lbcamaDy biab taitplllww It Quad Citiei.IDd hiP water UIJ+&atares iD tho 
Milehlippi IUwr. lftbe lids or c:ircmN'.,.... delc:ribect in tbo July 19, 2012 
reqUIIt fbr a proviaioDil VlriiDce GlllllioD ablte befOre A\lplt 8. 2012, the term 
ofthil provilioaaJ wriaDce cxtealio.a. will ead. 

B. QUid Citiel thai provide tbe best opention of ita "'tion to produce tbe best efllueal 
poaible It all times. At DO time, clurfDa tbo wriiDca ptl'iod, abaJ1 Quad Cities CIUIO 

Wit« teu:p .. ture ill d. Miaillippi IUwr (be)toDd tbe mi.tina ZODO) to aceed 91., or 
2• P lbcm IIDbieat riYer tempaatwe. whatever ia pater. 

C. Duriaa tt. wriaDDe period. Quid CitieiiiiDit w••iauously mollitor mtake, cliriilrp lad 
receiviDa-- tempentula ml visually iDspect iatate IDd 4idlrJe lnllllt Jeut tbrec 
timel cWly to .... ay mortalities to filh IDd otbc aqaatic life. 

D. Quad Citiel shall doc:amem enviroumental coDdilioas duriDa the term of the pro~nal 
vmilllce, iDcludiD& the ldivities delcribed in C. abo1J0 of this Secdon, IDd submit the 
dol'W'ftDtion to the Aa-;y ad the Deplrtweut ofNihnl R.esources withm eeven (7) 
dayt after the provilioaal 'Yiriaace apirel. 

B. Quad Ctiellhall jmmedjately DOtify tbl AtJifJI:Y IDd the Depatmaat ofNINrll 
a.,urces of ay "'"~'~~~ CODditioas, iorltacliDa moltllilila to fish or othar aquatic life; 
jUiinNiafely take ldioD to remedy die pmbltln; invaripte and doc:umrGt tbe C8Uie and 
...,__. oftbe UJPtmtl coaditioDa while povidiaa updates to tbe ApDI:y a:od tbe 
Depattmeat ofNataral Relourcesu c:UDaes occur UDti1 normal coDditioaa retum; aotify 
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tbe A&fJDty and the DepartmiDt ofNil1nl Raouna wheD DDnllll CODitidoDI retum; aod 
submit the doc11a_.,;oa to the ApDt:y ad the Dcprtmeat ofNatunl Relource~ dlliD 
30 days der DODDil coaditioas retum. 

P. Quid Cities aball develop ID4 implea:arm a respoa~e ad ncovwypiiD to ,..._ my 
ldwae eavironmeaal imptd due to tbeamal CODditiom ~W~Jtioa &om tbe pro'Yiliollll 
'Yirilace. iDcJnctinaJo• and dmwp to lqUitic life. 

o. Quad cma lhaU notify Ropr Callaway oftbe A&f*iY by tolepho•at 2171782-PnO 
wt. tbe d.,._p tpeeiW ill this provilioDal ftriaDce •••iml ttepll IDd lpiD 
wbea il eada. Wtittt.u CODSrmltioa of -=b DOtice sball be ...t witlliD five days to tbe 
fbllowiaa lddrw: 

IlliDDiii!DviromNntal Plotec:don ApDt:y 
B.-a ofWI.bK'- Wlter PoDmiDn Coalrol 
Au.fion: Ropr CaDaway 
1021 North OriDCI Awmae But. MC tl9 
Sprinafteld, IWDoil 62794-9276 

H. Quid Cities shaD lip a C*tificate ofaccep~ oftlia proviaioDIJ 'YiriiDce ext-lion 
IDCl bw•cl tbll certi1lcllle to Ro,.. CaDnay • die lddr-. indicltedlbow within oDe 
day of the date of the provisioaaJ wriaDca mrtmsion. Tbe oerti&cltion sbollkl take the 
ibDowiaabm 

I (We) hereby accept 8Dd aaree to be boUDII by all terms ad 
coiKtitioDI of the proviaioul 'llriiDce putecl by the Apat:y in 

------------~·------------~ 

Title 

Olte 

Quad Cities lhaD CODtiDue to monitor IDd maintain compliance with all other parameten and 
conditions specified in its NPDBS Permit No. JLOOOS037 
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Tbe AaeiJt;y anma this pcovitioDal variiDCO iD ICCOtdlace with its IUthority coDtliDed ill 
Sectiolll35(b), 36 (c), ad 37(b) of the llliDoil &WoDIDO'¢at Pro~ Ad (415 ILCS S13S(b), 
36(e), IDd 37(b) (2010). Tbe ciCJion to Jl'IDt tbil povilional 'YiriiDce ia DOt iDtmded to 
..._ compliaDce with uay other wUcabtelaws ornplatioas. 

~~~~ 
~~ 

cc: Jo!D Kim 
Julie Armitaae 
U..Baa• 
SlqjaySo&t 
Mlrcia Willhite 
Cbacto-IOD 
RDprCaDaway 
v .. H .. 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



 

  

 

 

 

 

Exhibit 21 
Temperatures and Fish/Aquatic Life Stress/Mortality Surveys 

August 14, 2012 
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Exelon Generation Company, LLC 

Quad Cities Nuclear Power Station 

22710 206th Avenue North 

Cordova, IL 61242-9740 

SVP-12-086 

August 14, 2012 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Bureau of Water- Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC #19 
P.O. Box 19276 
Springfield, Illinois 62794-9276 

Exelon. 
Nuclear 

Subject: Provisional Variance IEPA-12-19 Temperatures and Fish/Aquatic Life 
Stress/Mortality Surveys 

Dear Mr. Callaway: 

In accordance with Special Condition "C & D" of the Agency's Order 12-19 dated July 3, 
2012 and associated extensions dated July 12, 2012 and July 24, 2012 regarding the 
provisional variance for Quad Cities Station require the following during the variance 
period: 1) continuously monitor intake, discharge, and receiving water temperatures, 2) 
visually inspect intake and discharge areas at least three times daily to assess any 
mortalities to fish and other aquatic life, 3) document environmental conditions during 
the term of the provisional variance, including the activities above and submit the 
documentation to the Agency and Department of Natural Resources within 7 days after 
the provisional variance expires. 

Attached is the subject documentation required by provisional variance IEPA-12-19 and 
associated extensions Special Condition "C & D". 

During the Provisional Variance period there were no observations of unusual 
conditions including mortalities to fish or other aquatic life downstream of Quad Cities 
Station discharge due to station discharge during the Provisional Variance period. 
Large numbers of dead mature northern pike were observed during this time however, 
across multiple Pools of the river and it was promptly reported to ILDNR. ILDNR was 
already aware of the situation and agreed it was not caused by station operations. 
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If you should have any questions regarding Quad Cities Station Provisional Variance 
IEPA-12-19, please contact Vicki Neels at (309) 227-3200 or Mark Stuhlman at (309) 
227-2765 or John Petro at (630) 657-3209. 

Ve:;y~r ·~ 
tm J~nley 
Site Vice President 
Quad Cities Station 

Attachments: 
Attachment 1: 

Attachment 2: 

Attachment 3: 

Copy to: 

Quad Cities Station Provisional Variance IEPA-12-19 Temperature and 
Flow Data 
Quad Cities Station Three Times Daily Fish/Aquatic Life 
Stress/Mortality Surveys During Provisional Variance IEPA-12-19 
Time Above the Maximum Temperature Limits. 

Mr. Dan Sallee 
Dan.Sallee@lllinois.gov 

TH/MS/sjo 

CC: Mark Stuhlman 
John Petro 
Letterbook 
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ATTACHMENT 1 

M h: Julv 2012 QUAD CITIES STATION PROVISIONAL VARIANCE IEPA-12-19 TEMPERATURE and FLOW DATA 

Day 
1 
2 

3 
4 

5 
6 
7 

8 
9 

10 
11 

12 
13 
14 
15 

16 

17 

18 

19 
20 
21 

22 
23 
24 
25 

26 
27 

28 
29 

30 
31 

Minimum 
Average 

Maximum 

I 

Temperature t F) 
Intake Bay 

Avg. 

81.7 
83.1 
84.3 
85.6 
86.8 
87.9 

88.9 
88.0 
87.5 

86.9 
85.1 
84.9 
84.4 

83.7 
84.9 
86.2 

86.7 
87.5 
87.0 

84.8 
84.4 
84.3 
84.2 

84.5 
84.7 

83.8 

83.3 

82.4 
82.0 

82.4 
83.4 

81.7 
85.0 

88.9 

Intake Bay 
Max. 

82.7 
84.1 
85.1 

86.6 
87.7 
88.9 
89.9 

88.9 
88.8 
87.7 
85.9 

86.4 
85.2 
85.0 
86.6 
87.8 

88.2 

89.8 
88.0 
86.3 
85.5 
85.1 
85.2 
85.8 
86.1 

84.8 

84.3 
83.6 

82.9 
83.7 
85.1 

82.7 

86.2 

89.9 

I 

Temperature (°F) 
Discharge 
BayAvg. 

110.3 
111.7 
112.7 

113.9 
115.1 
116.4 
117.5 
116.6 
116.1 

115.3 
113.6 
113.4 

113.0 
112.3 
113.5 
114.8 
115.2 

115.9 
115.6 
113.4 
113.1 
112.8 
112.6 

113.0 
113.1 

112.3 
111.8 

111.1 

110.7. 
110.9 
112.0 

110.3 

113.5 
117.5 

I 

Discharge 
Bay Max. 

111.2 
112.5 
113.5 

114.8 
115.7 
117.3 
118.4 

117.5 

117.0 
116.1 

114.2 
114.8 
113.3 

113.6 
115.1 

116.2 

116.4 
117.4 
116.4 

114.5 
114.0 
113.5 
113.5 
114.0 
114.2 . 

113.1 

112.7 
111.9 

111.5 
112."0 

113.3 

111.2 
114.5 

118.4 

I 

. Daily Flow 
(MGD) Thru 

Intake 
1,416 
1,416 
1,436 

1,436 
1,436 
1,436 

1,436 
1,436 
1,436 

1,436 
1,436 

1,436 

1,436 
1,436 
1,436 
1,436 

1,436 
1,436 
1,436 
1,436 

1,436 
1,436 
1,436 

1,436 
1,436 

1,436 
1,436 

1,436 
1,436 

1,436 
1,436 

1,416 
1,435 

1,436 

I 

Mississippi River 
Flow CFS (06:00 @ 

L&D 141 

92,100 
92,300 
93,200 
94,400 
94,400 
93,500 
89,700 

86,500 
82,900 
78,700 
68,600 
64,900 

61,800 
59,100 
55,900 
53,100 

50,700 
49,400 

48,200 
46,700 
45,000 
40,900 
39,900 
40,300 
39,500 

39,500 
41,000 

40,900 
37,200 
35,100 

35,400 

35,100 
60,994 

94,400 

I 

Temperature (~(Steamboat ISland)-
Receiving Water 

Avg. 

85.3 
86.0 
87.2 
88.4 

87.2 
87.6 

85.9 
84.6 

84.9 
83.7 
83.1 

84.4 
85.9 
86.7 
87.1 

86.8 
85.2 
84.6 

85.0 
84.5 
84.9 

85.0 
84.2 

83.6 
82.8 

82.6 
82.6 
83.6 

83 

85 

88 

I 

Receiving Water 
Max. 

86.8 
87.6 

89.1 
89.6 
90.0 

88.4 
88.9 
86.3 
86.3 
86.4 

85.4 
86.8 
88.3 

88.4 
89.7 
88.9 
86.8 
86.9 
86.2 
86.1 
87.1 

87.0 
86.1 

85.3 
84.4 
84.1 

85.2 
86.7 

84 
87 

90 

I 

Maximum 
Upstream Field 

Survey 
Temoerature 

83 
85 
86 
87 

88 
87 
87 

86 
84 

85 
86 

86 

86 
87 

85 

84 

85 

83 

86 

88 

I 

Maximum 
Downstream 
Field Survey 
T emoerature 

84 
85 
86 

88 
88 
87 

88 
87 
85 

86 
88 
88 
87 

88 
86 

86 
86 

84 
87 

88 

-Receiving Water Temperature Probe located 100 yards downstream.from point of Steamboat Island on channel side of Island at depth of approximately 3-4'. 
Provisional Variance IEPA-12-19 Issued 7/3/12 with extensions issued 7/12 and 7124. PV in effect 7f7/12..a/8/12. 

7 

On the Clock 
YIN 

Provisional 
Variance IPV) 

N 
N 

N 
N 
y 
y 

Y-PV 

Y-PV 

Y-PV 

Y-PV 

N-PV 

N-PV 

N-PV I 
N-PV 

N-PV I 

Y-PV 

Y-PV 

Y-PV 

Y-PV 

Y-PV 

N-PV 

N-PV 
N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

I N-PV II 
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ATTACHMENT 1 
Month: August 20120UAD CITIES STATION PROVISIONAL VARIANCE IEPA-12-19 TEMPERATURE and FLOW DATA 

Dav 

1 
2 

3 

4 

5 

6 

7 

8 

9 
10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 
23 

24 

25 

26 

27 

28 

29 

30 

L 31 

Minimum 

Average 

Maximum 

Temperature(' F) 
Intake Bay 

Avg. 

83.9 
84.4 

84.6 

84.4 

83.2 

82.2 

81.9 

82.3 

81.9 

83.4 

84.6 

Intake Bay 
Max. 

85.4 
85.6 

85.6 

85.3 

84.2 

83.3 

83.0 

83.6 

83.0 

84.5 

85.6 

Temperature (°F) 
Discharge 
BayAvg. 

112.5 
113.0 

113.1 

113.1 

111.9 

110.9 

111.1 

110.6 

110.6 

112.0 

113.1 

Discharge 
Bay Max. 

113.9 
113.8 

114.1 

114.0 

113.0 

111.9 

112.2 

111.9 

111.9 

113.1 

114.1 

Daily Flow 
(MGD) Thru 

Intake 

1,436 
1,436 

1,436 

1.436 

1,436 

1,436 

1,436 

1,436 

1,436 

1,436 

1,436 

Mississippi River 
Flow CFS (06:00 @ 

L&D 141 

35,300 
33,300 

33,000 

33,000 

33,400 

33,200 

33,300 

29,900 

29,900 

33,050 

35,300 

Temperature ('F) (Steamboat Island)-

Receiving Water 
Avg. 

84 
85.2 

85.4 

85.9 

84.6 

82.6 

82.9 

83.5 

83 

84 
86 

Receiving Water 
Max. 

87.3 
87.5 

87.6 

87.3 

86.3 

85.2 

85.4 

85.2 

85 

86 

88 

Maximum 
Upstream Field 

Survey 
Temnerature 

84 

84 

84 

84 
84 

84 

Maximum 
Downstream 
Field Survey 
Temoerature 

86 

86 

86 

86 

86 

86 

**Receiving Water Temperature Probe located 100 yards downstream from point of Steamboat Island on channel side of island at depth of approximately 3-4'. 
Provisional Variance IEPA-12-19 issued 7/3/12 with extensions issued 7/12 and 7/24. PV in effect 7n/12-8/8/12. 

7 

On the Clock 
YIN 

Provisional 
Variance IPVl 

N-PV 
N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

N-PV 

I 

i 
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Attachment 2 

Fish/Aquatic Life Stress/Mortality Surveys 
During Provisional Variance Excursions 

On any date that provisional variance hours are being used, chemistry crews will make 
three visual inspections of the Station's intake and discharge areas. These visual 
surveys should be spaced such that several hours elapse between observations. Areas 
to be surveyed are from the barge ramp, downstream from the intake fore bay 
approximately 100 ft (intake area); along the Iowa shoreline from 500 to 1000 ft 
downstream of the diffuser; and along the Illinois shoreline 500 to 1000 ft downstream 
of the diffuser. Crews will document the number and general category of dead or 
stressed fish/aquatic life. If, during any observation, it appears a "fish kill" is occurring 
(numbers of individuals exhibiting difficulty in swimming or breathing), the chemistry 
crew will contact the Fish Lab who will dispatch a team to determine the magnitude of 
the event and species affected. If Fish Lab staff believe a "fish kill" is underway, the 
Shift Manager will be notified so that Illinois EPA and Illinois DNR can be notified as 
well. 

Contacts & Phone Numbers: 

Exelon Jeremiah Haas Lab: 309/227-2867 

Home/Cell: 309/236-9149 

HDR Tim Bowzer Lab: 309/654-2284 

Home: 563/243-5278 

Cell: 563/357-6908 

Exelon John Petro Home: 815/436-0178 

Cell: 312/813-5916 

Pager: 630/603-7060 

K:\CH\MARK_S\thermai\Surveys During July 2012 Provisional Variance IEPA-12-19.doc 
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Date: 7/5/12-7/7/12 

Sampling Location 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1 000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1000' Upstream to power lines South. 
Additional observation from RM 507-
RM 522 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1000' Upstream to power lines South. 
Additional observation from RM 507-
RM 522 

Illinois shoreline 1000' Upstream to 
power lines South & Iowa shoreline 
1 000' Upstream to power lines South 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

Crew: Chemistry I Environmental 

Time 
Temp. Observed Mortality or Presence of 

(oC) Stress 
05:45 on 7/5/12 *85 up, No mortality or presence of stress 

86down 

13:00 on 7/5/12 86 up, No mortality or presence of stress 
86 down, 0.6 
delta T (field 
temps) 

17:00 on 7/5/12 *86 up No mortality or presence of stress 
Estimated On 87 down 
the clock at 
16:00 on 7/5/12 

07:45 on 7/6/12 86 up, No mortality or presence of stress 
87 down, 0.8 
delta T (field 
temps) 

13:45 on 7/6/12 87 up, No mortality or presence of stress 
88 down, 0.7 
delta T (field 
temps) 

18:00 on 7/6/12 *87 up No mortality or presence of stress 
88 down 

08:30 on 7nt12 *87 up **(9) dead northern pike 24"-40": (5) upstream of 
PV IEPA-12-19 88 down station intake in channel between RM 508 & 512, (3) 
In effect 7/7/12 within 2000' upstream of diffuser in channel, (1) 1000' 
@ 01:00 downstream of diffuser on Ill shore 

Additional observations 06:30-09:30 • RM 519.6-
522: (2) dead northern pike over 30" in Lyons Slough, 
(1) dead northern pike over 30" in channel 

12:45 on 7nt12 88 up, **2) dead northern pike over 30" within 1500' 
88 down, 0.5 upstream of diffuser on Iowa side below Hansen 
delta T (field Slough, (1) dead catfish 1500' downstream of diffuser 
temps) in Steamboat Slough -dead for a few days. 

Additional observations 13:00-14:00- RM 519.6-
522: (1) dead northern pike over 30" in Fulton Harbor 

17:15 on 7nt12 *88 up **(1) dead northern pike over 30" within 1000' 
89 down upstream of diffuser on Iowa side by mouth of Wapsi, 

(1) dead catfish in channel at diffuser- dead a few 
days. 
Additional observations 14:00-15:30- RM 508-
518: (1) dead northern pike over 30" in Hansen 
Slough, (1) dead walleye at mouth of south pit RM 
508.2, (1) dead walleye near 3M RM 509.6, (1) dead 
freshwater drum approx 24" RM 516 

Notes: PV IEPA-12-19 Issued 7/3/12. PV In effect 7/7/12 • 7/15/12. 
*Upstream temperature based on L&D 13 temperature recording and service water inlet temperature. 
Downstream temperature calculated using discharge temperature, discharge flow and Mississippi River 
flow. 
**Courtesy call made to IDNR on 7/9/12 regarding northern pike die off in pool 13. 
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D t a e: 7/8/12 7/11/12 -

Sampling Location 

Attachment 2 

Quad Cities Station 
Field Observation Survey 

c rew: Ch . t IE em1strv t I nv1ronmen a 

Time 
Temp. Observed Mortality or Presence of 
_ _eo c) Stress 

Illinois shoreline 1000' Upstream 07:30 on 7/8/12 *86 up, **(1) dead northern pike over 30" 1000' downstream of 
to power lines South & Iowa 87 down diffuser on Iowa side 
shoreline 1000' Upstream to Additional observations 07:00-08:30 - RM 520 -
power lines South 521.5: (2) fresh dead northern pike over 30" In Jacobs 
Additional observation from RM Slough 
507- RM 522 
Illinois shoreline 1000' Upstream 11:15 on 7/8/12 87 up, **(1) dead northern pike over 30" 1500' upstream of 
to power lines South & Iowa 87 down, 0.6 diffuser in main channel 
shoreline 1 000' Upstream to delta T (field 
power lines South temps) 
Illinois shoreline 1000' Upstream 17:00 on 7/8/12 *87 up No mortality or presence of stress 
to power lines South & Iowa 87 down 
shoreline 1 000' Upstream to 
power lines South 
Illinois shoreline 1000' Upstream 05:30 on 7/9/12 86 up, No mortality or presence of stress 
to power lines South & Iowa 87down 
shoreline 1 000' Upstream to 
power lines South 
Illinois shoreline 1000' Upstream 13:00 on 7/9/12 87 up, **(1) dead northern pike over upstream on shore at 
to power lines South & Iowa 87 down, 0.7 Hass Boat landing RM 507 .8, (2) dead carp 1500' 
shoreline 1000' Upstream to delta T (field upstream of diffuser in main channel, (1) dead drum 
power lines South temps) 500' upstream of diffuser in main channel. 
Illinois shoreline 1000' Upstream 17:00 on 7/9/12 *87 up No mortality or presence of stress 
to power lines South & Iowa 88 down 
shoreline 1 000' Upstream to 
power lines South 
Illinois shoreline 1000' Upstream 05:30 on 7/10/12 *86 up No mortality or presence of stress 
to power lines South & Iowa 87 down 
shoreline 1 000' Upstream to 
power lines South 
Illinois shoreline 1 000' Upstream 13:20 on 7/10/12 86 up, No mortality or presence of stress 
to power lines South & Iowa 87 down, 0.9 
shoreline 1000' Upstream to delta T (field 
power lines South. temps) 
Illinois shoreline 1000' Upstream 18:00 on 7/10/12 *86 up ·No mortality or presence of stress 
to power lines South & Iowa 87 down 
shoreline 1 000' Upstream to 
power lines South 
Illinois shoreline 1 000' Upstream 05:30 on 7/11/12 *85 up No mortality or presence of stress 
to power lines South & Iowa Estimated off the 86 down 
shoreline 1000' Upstream to clock @ 00:00 on 
power lines South 7/11/12 

Illinois shoreline 1000' Upstream 13:30 on 7/11/12 84 up, No mortality or presence of stress 
to power lines South & Iowa 85 down, 0.9 
shoreline 1000' Upstream to delta T (field 
power lines South temps) 
Illinois shoreline 1000' Upstream 18:00 on 7/11/12 *84 up No mortality or presence of stress 
to power lines South & Iowa 85 down 
shoreline 1 000' Upstream to 
power lines South 

Notes: PV IEPA-12-19 1ssued 7/3/12. PV 1n effect 7/7/12- 7/15/12.*Upstream temperature based on L&D 
13 temperature recording and service water inlet temperature. Downstream temperature calculated using 
discharge temperature, discharge flow and Mississippi River flow. 
**Courtesy call made to IDNR on 7/9/12 regarding northern pike die off in pool13. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 7/12/12-7/15/12 Crew: Chemistry I Environmental 

Sampling Location Time Temp. (°C) 
Observed Mortality or 

Presence of Stress 
Illinois shoreline 1000' Upstream to power lines South 05:30 on *84 up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/12/12 85 down 

Illinois shoreline 1 000' Upstream to power lines South 13:00 on ·as up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/12/12 86 down 

Illinois shoreline 1000' Upstream to power lines South 20:00 on ·as up No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/12/12 86down 

Illinois shoreline 1 000' Upstream to power lines South 05:30 on *84 up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/13/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 14:00 on *84 up, No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/13/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 18:20 on *84 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/13/12 85down 

Illinois shoreline 1000' Upstream to power lines South 07:10 on *83 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/14/12 84 down 

Illinois shoreline 1000' Upstream to power lines South 13:20 on *84 up, No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South. 7/14/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 17:50 on *84 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South· 7/14/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 09:00 on *84 up No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/15/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 14:00 on BS up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/15/12 86 down, 1.3 delta T 

(field temps) 

Illinois shoreline 1 000' Upstream to power lines South 18:10 on *85 up No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/15/12 86down 

Notes: PV IEPA-12-19 1ssued 7/3/12. PV 1n effect 7/7/12- 7/15/12.*Upstream temperature based on L&D 
13 temperature recording and service water inlet temperature. Downstream temperature calculated using 
discharge temperature, discharge flow and Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 7/16/12-7/19/12 Crew: Chemistry I Environmental 

Observed Mortality 
Sampling Location Time Temp. (°C) or Presence of 

Stress 
Illinois shoreline 1000' Upstream to power lines 06:20 on 7/16/12 85 up, No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 86 down, 1.1 delta stress 
power lines South T (field temps) 

Illinois shoreline 1000' Upstream to power lines 13:55 on 7/16/12 86 up, No mortality or presence of 
South & Iowa shoreline 1000' Upstream to Estimated On the 88 down, 1.2 delta stress 
power lines South clock at 11:00 on T (field temps) 

7/16/12 

Illinois shoreline 1 000' Upstream to power lines 16:00 on 7/16/12 *87 up No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 87 down stress 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 05:45 on 7/11112 *86 up, No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 87 down stress 
power lines South 

Illinois shoreline 1000' Upstream to power lines 13:40 on 7/11112 86 up, No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 87 down, 1.4 delta stress 
power lines South T (field temps) 

Illinois shoreline 1 000' Upstream to power lines 20:30 on 7/11112 *87 up No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 88down stress 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 06:30 on 7/18112 86 up, No mortality or presence of 
South & Iowa shoreline 1000' Upstream to 87 down, 1.1 delta stress 
power lines South T (field temps) 

Illinois shoreline 1 000' Upstream to power lines 13:00 on 7/18112 *87 up, No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 88 down stress 
power lines South. 

Illinois shoreline 1000' Upstream to power lines 17:30 on 7/18/12 *88 up No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 89 down stress 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 05:45 on 7/19/12 *86 up No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 87 down stress 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 12:20 on 7/19/12 87 up, No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 88 down, 1.3 delta stress 
power lines South T (field temps) 

Illinois shoreline 1000' Upstream to power lines 18:45 on 7/19/12 *87 up No mortality or presence of 
South & Iowa shoreline 1 000' Upstream to 88 down stress 
power lines South 

Notes: PV IEPA-12-19 ISSUed 7/3/12. PV IEPA-12-19 extension ISSUed 7/12/12 vahd 7/16/12-
7/25/12.*Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 7/20/12 - 7/23/12 Crew: Chemistry I Environmental 

Sampling Location Time Temp. CC) 
Observed Mortality or 

Presence of Stress 
Illinois shoreline 1000" Upstream to power lines 06:25 on 7/20/12 85 up, No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to Off the clock @ 86 down, 1.0 delta 
power lines South 06:00 on T (field temps) 

7/20/12 
Illinois shoreline 1000' Upstream to power lines 12:00 on 7/20/12 *84 up, One dead shad near the intake, 2 river 
South & Iowa shoreline 1 000' Upstream to 85 down redhorses upstream. All dead several 
power lines South days. 

Illinois shoreline 1000' Upstream to power lines 17:00 on 7/20/12 *85 up No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to 86 down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 08:15 on 7/21/12 *84 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to 85down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 14:00 on 7/21112 *84 up, No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to 85 down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 17:15 on 7/21/12 *85 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to 86down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 09:30 on 7/22/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to 84 down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 12:00 on 7/22/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to 85 down 
power lines South. 

Illinois shoreline 1000' Upstream to power lines 16:00 on 7/22/12 *84 up No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to 85 down 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 05:45 on 7/23/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to 84 down 
power lines South 

Illinois shoreline 1 000' Upstream to power lines 13:10 on 7/23/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to 85 down 
power lines South 

Illinois shoreline 1000' Upstream to power lines 16:00 on 7/23/12 *84 up 1 dead bluegill upstream channel 
South & Iowa shoreline 1000' Upstream to 86 down (Wapsi) 
power lines South 

Notes: PV IEPA-12-19 ISsued 7/3/12. PV IEPA-12-19 extension Issued 7/12/12 valid 7/16/12-
7/25/12.*Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 7/24/12-7/27/12 Crew: Chemistry I Environmental 

Sampling Location Time Temp. (°C) Observed Mortality or 
Presence of Stress 

Illinois shoreline 1000' Upstream to power lines South 05:45 on *83 up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/24/12 84 down 

Illinois shoreline 1 000' Upstream to power lines South 13:20 on 84 up, 1 dead Northern Pike Upstream 
& Iowa shoreline 1 000' Upstream to power lines South 7/24/12 86 down, 1.2 delta T 

(field temps) 

Illinois shoreline 1000' Upstream to power lines South 18:45 on *85 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/24/12 86down 

Illinois shoreline 1000' Upstream to power lines South 05:45 on 83 up, No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South. 7/25/12 85 down 

Illinois shoreline 1 000' Upstream to power lines South 14:35 on 85 up, No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/25/12 86 down, 1.2 delta T 

(field temps) 

Illinois shoreline 1 000' Upstream to power lines South 19:45 on *84 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/25/12 86 down 

.. 
Illinois shoreline 1000' Upstream to power lines South 05:45 on *82 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/26/12 84down 

Illinois shoreline 1000' Upstream to power lines South 15:45 on *83 up, No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South. 7/26/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 20:00 on *83 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/26/12 85 down 

Illinois shoreline 1000' Upstream to power lines South 05:10 on *82 up No mortality or presence of stress 
& Iowa shoreline 1000' Upstream to power lines South 7/27112 84 down 

Illinois shoreline 1 000' Upstream to power lines South 12:00 on *83 up, No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/27112 85down 

Illinois shoreline 1000' Upstream to power lines South 16:00 on *83 up No mortality or presence of stress 
& Iowa shoreline 1 000' Upstream to power lines South 7/27112 85 down 

no Notes. PV IEPA-12-19 1ssued 7/3/12. PV IEPA-12-19 2 extens1on ISsued 7/24/12 valid 7/26/12-
8/8/12. *Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 7/28/12-7/31/12 Crew: Chemistry I Environmental 

Sampling Location Time 
Temp. Observed Mortality or 

CC) Presence of Stress 
Illinois shoreline 1000' Upstream to power lines South & 08:00 on *81 up, No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South 7/28/12 83 down 

Illinois shoreline 1000' Upstream to power lines South & 11:15 on *82 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/28/12 84 down 

Illinois shoreline 1000' Upstream to power lines South & 17:20 on *82 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/28112 84 down 

Illinois shoreline 1000' Upstream to power lines South & 07:00 on *81 up, No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South 7/29/12 83 down 

Illinois shoreline 1 000' Upstream to power lines South & 14:15 on *82 up, No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South 7/29/12 84 down 

Illinois shoreline 1000' Upstream to power lines South & 18:30 on *82 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/29/12 84 down 

Illinois shoreline 1000' Upstream to power lines South & 05:45 on ·eo up No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South 7/30/12 82 down 

Illinois shoreline 1000' Upstream to power lines South & 12:00 on *81 up, No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South. 7/30/12 83 down 

Illinois shoreline 1000' Upstream to power lines South & 20:45 on *83 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/30/12 85 down 

Illinois shoreline 1 000' Upstream to power lines South & 06:00 on *81 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/31/12 83 down 

Illinois shoreline 1 000' Upstream to power lines South & 13:10 on *83 up, 3 dead channel cats up, 1 down, all 
Iowa shoreline 1000' Upstream to power lines South 7/31/12 85 down dead several days 

Illinois shoreline 1 000' Upstream to power lines South & 17:20 on *84 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 7/31/12 86 down 

nu Notes. PV IEPA-12-19 ISSUed 7/3/12. PV IEPA-12-19 2 extension ISSUed 7/24/12 valid 7/26/12-
8/8/12.*Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 8/1/12 - 8/4/12 Crew: Chemistry I Environmental 

Sampling Location Time Temp. (°C) 
Observed Mortality or 

Presence of Stress 
Illinois shoreline 1 000' Upstream to power lines South & 05:45 on *82 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/1/12 84 down 
Additional observation from RM 507- RM 522 

Illinois shoreline 1 000' Upstream to power lines South & 12:15 on *83 up, No mortality or presence of stress 
Iowa shoreline 1 000' Upstream to power lines South 8/1/12 85 down 

Illinois shoreline 1000' Upstream to power lines South & 17:30 on *84 up 1 dead catfish upstream, dead 
Iowa shoreline 1 000' Upstream to power lines South 8/1/12 86 down several days 

Illinois shoreline 1000' Upstream to power lines South & 05:10 on *82 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/2/12 84 down 

Illinois shoreline 1000' Upstream to power lines South & 14:35 on 84 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/2/12 86 down, 1.6 delta T 

(field temps) 

Illinois shoreline 1000' Upstream to power lines South & 17:30 on *84 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/2/12 86down 

.. 
Illinois shoreline 1000' Upstream to power lines South & 05:45 on *83 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/3/12 85 down 

Illinois shoreline 1000' Upstream to power lines South & 14:00 on 84 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South. 8/3/12 86 down, 1.8 delta T 

(field temps) 

Illinois shoreline 1000' Upstream to power lines South & 16:00 on *84 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/312 86down 

Illinois shoreline 1000' Upstream to power lines South & 08:45 on *84 up I dead walleye over diffuser, dead 
Iowa shoreline 1000' Upstream to power lines South 8/4/12 86down several days 

Illinois shoreline 1 000' Upstream to power lines South & 12:55 on 84 up, No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/4/12 86 down, 1.2 delta T 

(field temps) 

Illinois shoreline 1 000' Upstream to power lines South & 17:00 on *84 up No mortality or presence of stress 
Iowa shoreline 1000' Upstream to power lines South 8/4/12 86 down 

no Notes. PV IEPA-12-19 ISSued 7/3/12. PV IEPA-12-19 2 extens1on ISSued 7/24/12.valld 7/26/12-
8/8/12.*Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. 
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Attachment 2 

Quad Cities Station 
Field Observation Survey 

Date: 8/5/12 - 8/8/12 Crew: Chemistry I Environmental 

Sampling Location Time 
Temp. Observed Mortality or 

(oC) Presence of Stress 
Illinois shoreline 1000' Upstream to power lines 07:00 on 8/5/12 *83 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 85down 
lines South 
Additional observation from RM 507- RM 522 
Illinois shoreline 1000' Upstream to power lines 11 :45 on 8/5/12 *83 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 85 down 
lines South 

Illinois shoreline 1 000' Upstream to power lines 18:00 on 8/5/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 85 down 
lines South 

Illinois shoreline 1 000' Upstream to power lines 05:45 on 8/6112 *80 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 82 down 
lines South 

Illinois shoreline 1000' Upstream to power lines 13:30 on 8/6112 *82 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 84 down 
lines South 

Illinois shoreline 1 000' Upstream to power lines 20:30 on 8/6/12 *83 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 85down 
lines South 

Illinois shoreline 1000' Upstream to power lines 05:45 on 817/12 *80 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 82down 
lines South 

Illinois shoreline 1000' Upstream to power lines 13:05 on 817/12 *82 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 84 down 
lines South. 

Illinois shoreline 1 000' Upstream to power lines 18:15 on 81712 *83 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 85down 
lines South 

Illinois shoreline 1000' Upstream to power lines 07:20 on 8/8/12 *81 up No mortality or presence of stress 
South & Iowa shoreline 1000' Upstream to power 83 down 
lines South 

Illinois shoreline 1000' Upstream to power lines 13:30 on 8/8/12 *82 up, No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 84down 
lines South 

Illinois shoreline 1000' Upstream to power lines 17:00 on 8/8/12 *82 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power 84down 
lines South 

Illinois shoreline 1 000' Upstream to power lines 06:00 on 8/9/10 *81 up No mortality or presence of stress 
South & Iowa shoreline 1 000' Upstream to power Steamboat Island data 83down 
lines South logger removed. 

no Notes. PV IEPA-12-19 ISSued 7/3/12. PV IEPA-12-19 2 extension Issued 7/24/12 valid 7/26/12-
8/8/12.*Upstream temperature based on L&D 13 temperature recording and service water inlet 
temperature. Downstream temperature calculated using discharge temperature, discharge flow and 
Mississippi River flow. · 
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ATTACHMENT 3 

Time Above The Maximum Temperature Limits 

Page 1 of 1 

CY -QC-11 0-640 
Revision 6 

Page 10 of 12 

1. Maximum temperature rise above natural temperature shall not exceed 5 °F outside the 
500 ft mixing zone. 

2. Water temperature at representative locations in the main river shall not exceed the 
maximum limits in the following table during more than one (1) percent of the hours in 
the 12-month period ending with any month. Moreover, at !!.Q time shall the water 
temperature at such locations exceed the maximum limits in the following table by more 
than 3°F. 

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

45 45 57 68 78 85 86 86 85 75 65 52 

DATE/TIME DATE/TIME HOURS HOURS Provisional Comments INITIALS 
ABOVE BELOW ABOVE ACCUMULATED Variance 
LIMIT LIMIT LIMIT Days Used 

7/21/11 @ 7/22111 @ 33 33 0 Carryover from MSipA 
10:30 19:30 2011 

3/18/12@ 3/18/12@ 10.5 43.5 0 MS/~ 
13:00 23:30 

3/19/12@ 3/27112@ 192(44.1 235.5 (87.6 on rolling 12 7 (3/21-3/27) PV IEPA-12-11 MS~ 
08:00 08:00 on rolling month calendar, 147.9 on in effect 3/21/12 

12 month PV IEPA-12-11) thru 3/31/12 
calendar) 

3/28/12@ 3/29/12@ 21 256.5 (168.9 total hrs on 4 (3/28-3/31) MS/~ 
10:00 07:00 PV IEPA-12-11) 11 total days 

NA NA 0 256.5 (0 on IEPA 12-17) 4 (5/26-5/29) PV IEPA-12-17 MS/pA 
15 total days in effect 5/26/12 

thru 5/29/12) 

NA NA -33 223.5 (54.6 on rolling 12 0 33 hrs MS/ ))A· 
month calendar) accumulated 

July of 2011 roll 
off calendar 

7/5/10 @16:00 7/11/12@ 128 (33 on 351.5 (87.6on rolling 12 9 (?n-7/15) 24 PV IEPA-12-19 MS!p}l 
00:00 rolling 12 month calendar, 95 on PV total days in effect 7n/12 

month IEPA-12-19) thru 7/15/12) 
calendar) 

7/16/10 7/20/12@ 91 442.5 (91 on PV IEPA-12- 10 (7/16-7/25) PV IEPA-12-19 MS/ pA 
@11 :00 06:00 19 1" extension) 34 total days extension in 

effect 7/16/12 
thru 7/25/12) 

NA NA 0 442.5 (87.6 on rolling12 14 (7/26-8/8) PV IEPA-12-19 MS/~ 
month calendar, 168.9 on 48 total days 2nd extension 
PV IEPA-12-11, 95 on PV in effect 7/26/12 

IEPA-12-19, 91 on PV thru 818/12) 
IEPA-12-19 1st extension) 

Reviewed By: Randy Knight I ~~ "' Date: ?=!1-IJ.. 
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Exhibit 22 
2002 Zone of Passage Curve 
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Exhibit 23 
2011 Zone of Passage Curve 
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Subbash C. Jain 
Professor Emeritus 

914 Talwrn Court 
Iowa City, IA 52246 

May 11 , 2011 

Mike Conlon 
Exelon Generation 
1 Oakwood Lane 
Aub~ IL 62615 

Rc: Zone of passage with respect to area 

Mr. Conlon: 

A numerical model study of the diffuser pipe system at the Quad Cities Nuclear 
Generatina Station of the Exelon Corporation was conducted by IIHR-Hydroscience and 
Engineerina, The University of Iowa, Iowa City, Iowa. The details of the numerical study are 
included in a report entitled '~umerical Model of the Diffuser Pipe System at Quad Cities 
Nuclear Generating Station", April 2002 by Subbash C. Jain, Yong Lai, and Songheng Li. 

lbe zone of passaee with respect to area at different distances downstream from the 
centerline between the two diffuser pipes was determined from the following equation: 

ZPRA(y) = 100[ 1- {l:a.r{y)IA(y)}] 

where 
ZPRA(y) = local zone-of-passage with respect to area 
y = distance downstream from the centerline between the diffuser pipes 
a1(Y) • area within 5 degree F isothenn 
A{Y) .,. total cross-sectional area of the river channel 

The local zone-of-passage with respect to area for a range of river discharges was 
determined using the above equation and the method outlined in the above-mentioned report. For 
each river discharge. the minimum zone-of-passage with respect to area was then equal to the 
minimum value of the local zone-of-passage. These results are applicable for the condenser· 
water discharge of 2192 cfs and temperature rise of 28 degree F. 

lbe variation of the minimwn zone-of-passage with respect to area with the river 
discharge is presented in Figures I and 2 for the as·built and optimized diffuser configurations, 
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respectively. The zono-of-passage with respect to area for the as-built diffuser configuration 
would be larger than 75 ~nt of the river cross-sectional area at river discharges less than 
about 12,700 cfs. The zone-of-passage with respect to area for the optimized diffuser 
configuration would be larger than 75 percent of the river cross-sectional area at river discharges 
below 11,000 cfs (estimated by extrapolation). lt should be pointed out that the minimum zone
of-passage with respect to area is larger than the minimum zone-of-passage with respect to 
discharge. 

Should you have any questions, please contact me at 319· 3 S 1-4593 or by email. 

Yours sincerely, 

~~~ 
SubbashC.~ 
Professor Emeritus 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



• o I 

• I , 1 : 1 ~ ' • I . . l ! . I . . I . I I I I I I . • . . ( .. ;· - . . -
• I I . I ~ ' I ! . I ' • ' • I 

I ' • . • • • ' - , ~ I ' : ' - • 

... I . - • • l ! • ~ : I I : ! ! i : ! ; j . i I 

• I i 1 : I I I ; 1 I t I . I I I i : i l . ; I i l -
. . - . 'tOO . ! . ' - . I . I i I I . • 1 • • • 

. I.·. i. - ! ! ~ I _i_ i· J.i i. I I I l_l. !-_: : ·~-~.~- '. :_: 
I - i i. -: I .. J. - i_ ! -.. .. ! ,__! __ ! .. I i i ! : I i i 1. ... I i .. J ! -
i I ! . ! : I I i . I : ' l I I - i i i I I I : j I .. l _I - t -· ~ .. . I 

I . I I i ,· ' I I I ! I I 
I I I I • J t • t ' ' 

• • . . I . ' 90 I 1 ! ! 1 ! ' I ~ I . I I - : . i -· .. .I I 

.. I .. 1__ 1 . • I I i - I I - : -.I -. i - i I. . i 1. . I- . _I.. : .. i _i_ I -L : -
.. i_- ! . - ! I • I I : I .. I I I L. 1 .. : I .. I. L l . : .. .! ~ . I . I . .... 

i ... 1. 'i I ... J ! I _ I_ .. 1 . I I I I_ ! I I I - I I I ... I .. I - .-

-I::J :~~ ~o J ! _~ J -] -- lj-1 J I + I· I : · i 1 _ : i l I } -;: I 
.I :__! G-1 I -I· : I I I I I j__ :__ I i _j _ I L l I - I I ! : . 1-· ! _I 

. . 1 : . ~ ~1 I • I__ I 1. I . ! .I. _; . I - I • ~ . 

, _ 1 ! __ . _ 1 . - r - 1 t 1 1 . . 1 1 ' i .. 1 . · . 1 I • _ • i_ __ 1. .. 1 . , .. , 1 

I I - ' - I I . I I I I I I_. l .. ··I - I ! . I I ,__ . I ~ - - - f •. • I i i ·-! . I I 
! : I : t 1- l ,, l : I I 11 

. I : -: .. I . . _I I ! . ! - _ _j - ! .I -L J- I __ _j 
I - - - • • . . I ' . I . - l - t l-I I - --! . - I - - J - I ·- I I I . ! . I . I I I : I . I :I . I I . i .. I. 1._ ! I I I I ! I I . I - I I 

- I' .1-· i -i l 1- ~ I I· ! ~ : I I I .. .1- I_ 1- I i . I ' 

1. i. I .6lo 1
1 I I I 

! I ... I . I 10 2
" is I . ! 0 . I - - . 30 I 

- i . I. l [ - - I__ __I __ . __ I - ! I I . . I I I I J l I .. ! I - I . -

I 1 .. 1. I [ I I l. J ~v.e!r" ~ash o.1.9 t ~1cif ef s~ I _i ! .. L.!.. l-.: ... · 
. I_ I . I I . .. I.. . _I I .1 I I I I I I I .J. _ I :- I i [ _ _I 
~ _I_ ! . ..1 _ 1.. . I . ! l *'·. I J __ I ! I j A I I -~~ ! .J I .L.I._ 1 .. -1- J 
! -1 .. 1-' I I FlM. 1. ~- mtf -niftastag~ wilh r lspTt tl arr f~r -r ~-~~Ut , I -! - l I ·- i .. _: 

i I I I I I .. I rl , corfi~'on I ! I I . I I I l I I I j _I - '-- 1 . ! 
. I I I I I I I : I I I I I I ! I l i l i ~ l ' : . . . 
. I -I . I I I I • I I I I I I I I -I I I I : . ! I ; i ! ! . I 

' : I I I I. ; I I . ; I i I : 1.1 I .1, I I .. i ! I 

I • ! ,_ I ! I I l I I I I I I I . - -I ! ... 
I I ~ I I . I I ! I I ~ . I I I I ~ 
I ! l I ! I I I I ! I ! . ! I I I I I . 

I I • I I I I ! -I I l I I i ! 1 
I ' : . I I i . l I i ! ' I I 

r I I i ! I I I I I 
! I . 
I I . 
1 I I 

I . 
l 
! 

I I I. I I I I -. " I I l I 
I I I I l I I I I I 
I ! I ! I i I I I . j . i I 

i . I 
I 
I 
I 

. I I ! I 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



I I ' .1' : I ' I I • ' I • 1 

: I I I . . i -·! . ! I . I I ,·· i : ! ' 
I I i . ! .' ''i . . I I I' .. ! I I 

I I • I ' -! I I 
: I. 100 I I ! : : . . I ! I I I f . I I I I 
I . - ' • : . I ·-. I I ~ I ~ I _ I . _l - . L I I I I- I . : L 

I I 1 I ; I . ! _I 1. I I i i ! I ~ ··' - : I i ... t -- l - i 
1 •• I I · .. l ~ I . j · I r -. 1

1 
·_· .! . ! .. ! . I I ~ : . 1 i ! I 1 

I 

I. I ' ·t i 1
' • I I : I l . I . i t ; I I . ! I I •! 

: l·i I ·; ! !:;:- 1·:--IT-' ii h l.!:. ! • 
• I I I . I f .I I .. I I -~'- 1- I -·I -1 -1 - 1 . .I I I I j . . - - . 

l - ,. I I I . ! - I ! I . . i- I _I . I I I I_ l _i I i ... ; - . . .. 
i . I i I I I i .I I- i . I . i I ! .I I I I I 1 I 1 .. ~--·: : I 

I I I ! l I I .1. I I, 1. I. J _I _I I I I I I .1 t I I I • i ! I I 

. I I ~ . . so I _ i _ l I . l ·1 /. . . _I . i . I !1 • I ..1 I. .. I . ! l l. I .. l _ 1 ... I . I I . ; ' 

I : :-! !_ 1
1 ! I· ! v \ .. ~ I -I I ! ! . H ~ ·: ! ·. ! ~- ! ! : . ! . I I :·I 

I ' 9: I I +-H -l:-~J I I _ I I I I . I I i I . I I . ! ! - I ! I . i..l 
.I I - ~l' I I .. I ! I t I _ I • I_ I .. 1 .. I 1. I I I I :. Ll ! I ' . i I 

I _! . I ' 10 I l - I . t . l. - I _I I I .I. I_ L I_ -~ I I ! . : I • I I 
I . I I I -i I I I . I I --' . I I I . I. I _I_ . ! . I . : - 1

.. l I I 

; : ! ! i I . I . -I - I I I I· . l - I I . I • . . : I I 
I I . ~ I I I .1 .. 1 . . . ·I .. .. I - - -- - - .I I I 

- I I I : I I I I I I ... - . I I I - I . __I - ! -I 
l .. I I So I . I ' I . 
j i 1 I $ 1 

_ -t'o . I I ~~ 1 I . . .. 2ls 1 

. • 

_l l_._ l _:_ i _ I 1 _ 1 _ 1_ 1 1 1 I I I 1 . J ! . _ _ . 
1 _, 1 : 1 

1 
. I R1. e.t~- _ p\ 4nt~, _,roi ~rs) ! : , : · : , -

. 1
1 I I 1-

1 . I 1- I . i ! I i"l ! . : . . I I I I I I j i ·· 1
· 1 # Jl, 1

1·- -1 -·- 1--'-:· 1 1 

. i I I I -~ I FiFj 2' .' l ~~;Jor1!f&, wit~~ "14 ~r oJ~Wj -: ! ! i I 
' I I I ! ; I I I I I . ~t1 taT I I I j I· j I 1 I I I : 

! I . l I I 1. 1 I I I _I I .1 I I ! ! I I I I i_ i.: . ! - i I I. l I 
I I I I ,. ! I I I I !. I ! I J ! I I I I j ! I I I I 

1
1 I I I ! I I I I I i I I I I I I I I ! I : I ! I 

I I I ! ~ ! I l ! I l I I I I ! l ! . I I I I 

! I I I . ! - i l i I I I I I I I I I I L ! . -
I I I ! ! I I I l I I I I I I I l ' l I 

Ill l If, I'! IIi: : i I i I :I 
I I I I j I I I l I l I i 

I I I I I I 1 i I I I ! 
I I I ! I II .I I I I I 

! 'I I I i I I l ! I 

Electronic Filing - Received, Clerk's Office :  07/16/2014 



 

  

 

 

 

 

Exhibit 24 
Summary and Conclusions 

Numeric Model of the Diffuser Pipe System 
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of-passage with respect to discharge would be violated at river discharge below 16,400 

cfs, as indicated by the dashed lines in Figure 12. 

D. Phase II Results. For the as-built diffuser configuration, a high-temperature 

region is present near the Iowa shore. In this phase of the numerical simulation some of 

the diffuser ports near the Iowa shore were blocked to eliminate the high-temperature 

region and to ensure a more uniform temperature distribution in the river cross section 

500 ft downstream of the diffuser. The number and the locations of the diffuser ports to 

be blocked were determined by trial. Seven diffuser ports, L1, L2, L3, L4, L6, L7, and i.-<) 

were blocked in the final optimum diffuser configuration(~ denotes the i-th diffuser port 

in the long diffuser pipe; and L1 is the port nearest to the Iowa shore). 

The temperature contours at the water surface in the river and at different cross 

sections of the river are presented in Figures 13 for the river discharge 20,000 cfs; the 

high-temperature region near the Iowa shore does not exist. A comparison of the water

surface temperature distribution in the river cross section 500 ft downstream from the 

centerline between the diffuser pipes for the as-built and the optimized diffuser 

configurations is shown m Figure 14 for the river discharge of 20,000 cfs. The 

temperature distribution is relatively more uniform for the optimized diffuser 

configuration.· 

Figure 15 shows the minimum zone-of-passage with respect to discharge for the 

optimized diffuser configuration. The standard for 75 percent zone-of-passage with 

respect to discharge would be violated at river discharge below about 17,000 cfs, which is 

slightly higher than that for the as-built configuration. Though the optimized diffuser 

configuration improved the temperature distribution across the river, it slightly increased 

the value of the minimum river discharge at which the standard for the ZPRD is satisfied. 

V. SUMMARY AND CONCLUSIONS 

The present investigation was concerned with the development of zone-of-passage 

curves at the proposed power uprate conditions for both the as-built and the optimized 

diffuser pipe system at Quad Cities Nuclear Generating Station. For the proposed power 

11 
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uprate conditions the condenser-water discharge and temperature rise are 2192 cfs and 

28°F, respectively. A three-dimensional U2RANS numerical model of the river reach 

near the plant and the diffuser pipe system was used to determine the temperature and 

flow distributions downstream from the diffuser pipes. 

The optimized diffuser configuration with seven blocked diffuser ports, L1, L2, L3, 

L4, L6 , L1, and L9 was determined from the results of a series of numerical simulations 

with different blocked diffuser ports. The optimized diffuser configuration results in a 

more uniform temperature distribution in a river cross section 500 ft downstream of the 

diffuser pipes. The thermal criteria of the zone-of-passage with respect to discharge is 

satisfied for river discharge higher than about 16,400 cfs for the as-built diffuser 

configuration and 17,000 cfs for the optimized diffuser configuration. 
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Exhibit 25 
Quad Cities Temperature Monitoring Curves 
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Exhibit 26 
Figure 3 – Observed Temperatures, September 16, 2003 
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