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ILLINOIS POLLUTION CONTROL BOARD 
 

EXELON GENERATION LLC (QUAD 
CITIES NUCLEAR GENERATING 
STATION), 
 
 Petitioner, 
 
 v. 
 
ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 
 
 Respondent. 

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

 
 
 
 
 
 
     PCB 14-123 
     (Thermal Demonstration) 
 

 
 

Exelon Generation LLC’s Response to Illinois Pollution Control Board Questions 
 

 To assist the Board in its determination, Exelon Generation LCC (“Exelon”) submits the 
following responses to the Illinois Pollution Control Board’s (“IPCB”) June 25, 2014 questions.  
 
Board Record 
 
1. Provide a copy of the current National Pollutant Discharge Elimination System 

(“NPDES”) permit for the Quad Cities Nuclear Generating Station (“Quad Cities 
Station”).  The Illinois Environmental Protection Agency (“Illinois EPA”) and Iowa 
Department of Natural Resources (“Iowa DNR”) jointly issued this permit (IL 0005037) 
on August 26, 2010 and it is effective until August 31, 2015.  Pet. Exh. 1 App. A at A-10; 
Agency Recommendation at 1-2. 

Exelon Response:  The current NPDES permit for Quad Cities Station is attached as Exhibit 1.   

 
2. Provide a copy of all provisional variances issued by Illinois EPA addressing thermal 

discharges from the Quad Cities Station, and any extensions of those variances. 

Exelon Response: The provisional variance (“PV”) and related reporting chronology for Quad 
Cities Station is set forth below. 
 
1988: Provisional Variance PCB-88-129 issued on 8/18/88 (Exhibit 2). 
 
1989: Provisional Variance PCB-89-115 issued on 7/13/89 (Exhibit 3). 
 
2005: Provisional Variance IEPA-05-07 issued on 7/22/05 (Exhibit 4).  The PV became effective 
when all 87.6 hours were consumed or when temperature exceeded 89 degrees. Neither trigger 
was exceeded, so the station was not required to meet the conditions of the PV.  
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2006:  
1. Provisional Variance IEPA-07-01 issued on 7/19/06 (Exhibit 5).  
2. Study Plan (special condition C of IEPA-07-01), submitted to IEPA on 8/2/2006 (Exhibit 

6). 
3. Provisional Variance IEPA-07-03 issued on 8/2/06 (Exhibit 7). 
4. Preliminary Mussel Bed Monitoring Results, August 3-5, 2006 (special condition C of 

IEPA-07-01 & 07-03), submitted to IEPA on 8/17/2006 (Exhibit 8). 
5. Temperatures and fish/aquatic life stress/mortality surveys (special condition A & B of 

IEPA-07-01 & 07-03), submitted to IEPA on 9/27/2006 (Exhibit 9). 
6. Mussel bed monitoring results, September 20-25, 2006 (special condition C of IEPA-07-

01 & 07-03), submitted to IEPA on 11/9/2006 (Exhibit 10). 
7. Final report Mussel bed monitoring results, August 3-5 and September 20-25, 2006 

(special condition C of IEPA-07-01 & 07-03), submitted to IEPA on 6/28/2007 (Exhibit 
11). 
 

2007: Provisional Variance IEPA 08-11 issued on 8/10/07 (Exhibit 12). The PV became 
effective when all 87.6 hours were consumed or when temperature exceeded 89 degrees. Neither 
trigger was exceeded, so the station was not required to meet the conditions of the PV. 
 
2012: 

1. Provisional Variance IEPA-12-11 issued on 3/21/12 (Exhibit 13).  
2. Confirmation Quad Cities Station entered the PV (special condition G of IEPA-12-11), 

submitted to IEPA on 3/22/12 (Exhibit 14). 
3. Temperatures and fish/aquatic life stress/mortality surveys (special condition C & D of 

IEPA-12-11), submitted to IEPA on 4/23/12 (Exhibit 15). 
4. Provisional Variance IEPA-12-17 issued on 5/25/12 (Exhibit 16). 
5. Temperatures and fish/aquatic life stress/mortality surveys (special condition C & D of 

IEPA-12-17) submitted to IEPA on 6/21/12 (Exhibit 17). 
6. Provisional Variance IEPA-12-19 issued on 7/3/12 (Exhibit 18). 
7. Provisional Variance IEPA-12-19 extension issued on 7/12/12 (Exhibit 19). 
8. Provisional Variance IEPA-12-19 2nd extension issued on 7/24/12 (Exhibit 20). 
9. Temperatures and fish/aquatic life stress/mortality surveys (special condition C & D of 

IEPA-12-19) submitted to IEPA on 8/14/12 (Exhibit 21). 

  
3. Provide a copy of all reports or notices provided by Exelon to Illinois EPA or the Illinois 

Department of Natural Resources (Illinois DNR) as a condition of any provisional 
variance issued by Illinois EPA addressing thermal discharges from the Quad Cities 
Station. 

Exelon Response: See Exelon Response 2, above. 

 
4. Provide a copy of the zone of passage curve developed during the “April 2002 Iowa 

Institute of Hydraulic Research Report (Jain, et al, 2002).”  Pet. Exh. 1 App. C at C-20.  
Provide a copy of any subsequent zone of passage curves developed for the Quad Cities 
Station. 
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Exelon Response: The 2002 and 2011 zone of passage curves are attached as Exhibits 22 and 
23, respectively. 

 
The 2002 curve assesses the zone of passage with respect to the volume of flow (i.e. discharge) 
in the Mississippi River, and shows that the zone of passage is 75% when river flow is at least 
16,400 cubic feet per second (“cfs”) using the diffuser configuration. The 2002 assessment 
evaluated how the zone of passage would be affected if the diffuser were reconfigured to 
optimize temperature distribution and concluded that reconfiguration would decrease the zone of 
passage with respect to volume of flow.  In other words, reconfiguring the diffuser would be 
detrimental to maintaining a zone of passage. (See Summary and Conclusions (pp. 11-12) 
Numeric Model of the Diffuser Pipe System at the Quad Cities Nuclear Generating Station, April 
2002, attached as Exhibit 24.)   

 
The 2011 curve assesses zone of passage with respect to area. It shows the zone of passage is 
75% at 12,700 cfs with the current diffuser configuration and 11,000 cfs with a reconfigured 
diffuser.  Because volume of flow, not area, is the limiting factor for zone of passage compliance 
assessment purposes for the Quad Cities Station thermal discharge, reconfiguration of the 
diffuser was not considered a viable option for the Station. 
 

5. Provide copies of the temperature monitoring curves developed by Exelon including 
TMC-1 (Pet. Exh. 1 App. A at A-11), TMC-2 (Pet. Exh. 1 App. A at A-11), the 
temperature monitoring curve last modified in 2001 (Pet. Exh. 1 App. A at A-12), “new” 
temperature monitoring curve (Pet. Exh. 1 App. E at E-5), “temperature monitoring curve 
identified as Figure 2 in December 2000 ‘Revised Temperature Monitoring Curve for 
Quad Cities Nuclear Generating Station’ (Jain, 2000)” (Pet. Exh. 1 App. D at D-8), and 
all temperature monitoring curves used for compliance with the current NPDES permit. 

Exelon Response: Attached as Exhibit 25 are: (1) the 1990 TMC-1 and TMC-2 curve 
(referenced in Exh. 1, App. A at A-11); (2) 1990 “new” temperature monitoring curve for 2-6 
circ pumps, December 2000 revised temperature monitoring curve (referenced in Exh. E at E-5); 
and (3) Attachment 5 Revised Temperature Monitoring Curve at EPU, December 2000, currently 
used for NPDES compliance purposes. The “temperature monitoring curve last modified in 
2001” is a typographical error in the  316a Demonstration report. The December 2000 
temperature monitoring curve is the most recent revision of the curve. 

 
6. Provide a larger copy of Figure 3 “Observed Temperatures, Date:  September 16, 

2003…LMS Thermal Survey” (Pet. Exh. 1, App. B at B-42) so that the numbers on the 
isotherms can be discerned. 

Exelon Response: See Exhibit 26. 

 
7. Provide a copy of the Upper Mississippi River National Wildlife and Fish Refuge 

Comprehensive Conservation Plan (see, e.g., Pet. Exh. 1, App. A at A-44), including any 
appendix or list that identifies the Illinois and Iowa listed endangered or threatened 
species. 
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Exelon Response: Attached as Exhibit 27 is the Upper Mississippi River National Wildlife and 
Refuge Comprehensive Conservation Plan (“Conservation Plan”).   The Conservation Plan (pp. 
47-48) explains that state listed threatened or endangered species for the refuge area are listed in 
the Environmental Impact Statement prepared in connection with the Conservation Plan.  As 
explained in Exelon’s Response 23, below, state listed species are addressed in the Habitat 
Conservation Plan and Incidental Take Permit developed for the  proposed alternative thermal 
limitations for Quad Cities Station.   

 
Plant Location 
 
8. 35 Ill. Adm. Code 303.331 applies to the section of the Mississippi River from the 

Wisconsin border to the Rock River.  What is the distance from the Wisconsin border to 
the Rock River in river miles? 

Exelon Response: The distance from the Wisconsin border to the Rock River is 101.7 river 
miles. 

 
9. How many river miles downstream from the Wisconsin border is the Quad Cities 

Station? 

Exelon Response: Quad Cities Station is 74.2 river miles downstream from the Wisconsin 
border. 

 
10. How many river miles upstream from the Rock River is the Quad Cities Station? 

Exelon Response: Quad Cities Station is 27.5 river miles upstream from the Rock River. 
 
 
Method for Heat Dissipation 

11. Exelon states that a “diffuser system was installed in the Mississippi River in 1972 as an 
interim mode of discharge until the spray canal (closed cycle cooling) was completed.”  
Pet. Exh. 1 App. D at D-9.  This diffuser system was operated until May 1, 1974 when 
the spray canal commenced operations with one unit discharging to the spray canal.  Id.  
On May 1, 1975, both units began discharging to the spray canal.  Id.  On December 23, 
1983, the facility “commenced the current full open cycle mode of operation via the 
diffuser pipes.”  Id. at D-10.  Clarify whether the diffuser pipe system currently in use 
(Pet. at 11-13) is the same system installed in 1972.  Has Exelon modified the diffuser 
pipe since 1972 other than closing the 9 risers in the shallow zone of the river (Pet. at 
12)? 

Exelon Response: The diffuser pipe system currently in use is the same system installed in 1972. 
Exelon has not modified the diffuser pipe since 1972 other than closing the nine risers in the 
shallow zone of the river, which was performed after initial installation   
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12. Explain how and why the location of the current diffuser system was selected. 

Exelon Response: A thermal modeling investigation performed by the Iowa Institute of 
Hydraulic Research (“IIHR”) in 1970-71 recommended the current two pipe diffuser system and 
location based on field measurements from U.S. Geological Survey and three-dimensional 
modeling designed to distribute the Station thermal discharge across the river channel nearly in 
proportion to the river flow per unit width.  

 
13. Exelon describes the diffuser pipe system used for cooling including measurements for 

the north and south pipes as well as spacing and orifice sizing of the discharge risers.  
Pet. at 11-13.  Exelon depicts the diffuser pipe system graphically with two lines in 
Figures 1, 3, and E-1.  Pet. Exh. 1 App. B at B-40, B-42, App. E at E-21.  Provide a more 
detailed and dimensioned drawing of the diffuser pipe system, including risers with 
spacing, orifice dimensions, as well as depth and location in the receiving stream. 

Exelon Response: Attached as Exhibit 28 are detailed dimensional drawings of the diffuser 
piping system. Drawings include Figure 1 from 1990 Jain report  #175, Exelon drawings B-820, 
Site Plan for Discharge Piping, B-823 Discharge Pipe Layout and Details, B-860 Discharge 
structures contour plan, B-861 Discharge Structures Pipe and Diffuser elevation.  

 
14. Describe how Exelon determines if the diffuser pipe system is performing as intended.  

Explain what data Exelon collects to evaluate this system and how Exelon uses field data 
for this purpose. 

Exelon Response: River temperature measurements are taken during periods when ambient river 
temperatures are approaching permit discharge limits. Data from field measurements are 
compared to previous field data, and verify that the diffuser pipe system is performing as 
designed. 

 
15. Describe how and when Exelon performs maintenance on the diffuser pipe system.  

Exelon Response: Maintenance on the diffuser pipe system has not been necessary. As stated 
above, temperature data confirm that the diffuser system is operating as designed. 

 
16. Exelon describes an investigation “to develop strategies and associated diffuser pipe 

modifications.”  Pet. Exh. 1 App. A at A-11; Pet. Exh. 1 App. E at E-5. Who conducted 
this investigation and when was it conducted? 

Exelon Response: The referenced investigation, “Evaluation of the Quad Cities Nuclear 
Generating Station Diffuser Pipe System At Low River Flows,” July 1990, was performed by 
Subhash C. Jain and John F. Kennedy of the Iowa Institute of Hydraulic Research.  (See Exhibit 
29.) 
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17. Would “reducing the condenser water discharge near the Iowa shore and increasing it in 
the deeper portion of the river section” (Pet. Exh. 1 App. A at A-11) improve the 
performance of the diffuser pipe system?  Explain.  How would this strategy affect the 
size of the mixing zone? Has Exelon implemented this strategy? 

Exelon Response: According to IIHR’s 1990 study, reconfiguring the diffuser piping system to 
reduce the condenser water discharge near the Iowa shore and increase it in the deeper portion of 
the river could yield a more uniform temperature distribution in a river cross sectional area, 500’ 
downstream of the diffuser pipes. However, IIHR also concluded that such reconfiguration 
would decrease the zone of passage available during lower river flows. The size of the mixing 
zone would not change if the diffuser piping system were reconfigured.  For these reasons, 
Exelon did not reconfigure the diffuser piping system. 

 
18. Would “optimizing the sizes of the orifice plates for the risers of the diffuser pipe 

system” (Pet. Exh. 1 App. E at E-5) improve the performance of the diffuser pipe system?  
Explain.  How would this strategy affect the size of the mixing zone? Has Exelon 
implemented this strategy? 

Exelon Response: Similarly, optimizing orifice plates would reduce the condenser water 
discharge near the Iowa shore and increase it in the deeper portion of the river section. This 
could result in a minimally more uniform temperature distribution in a river cross sectional 500’ 
downstream of the diffuser pipes, but would be detrimental to the zone of passage. The size of 
the mixing zone would not change. For these reasons, Exelon has not implemented this strategy. 

 
19. 35 Ill. Adm. Code 302.102(b)(1) requires “Mixing must be confined in an area or volume 

of the receiving water no larger than the area or volume which would result after 
incorporation of outfall design measures to attain optimal mixing efficiency of effluent 
and receiving waters.”  Does the operation of the diffuser pipe system provide optimal 
mixing efficiency of the thermal effluent and the receiving water? 

Exelon Response: Operation of the diffuser piping system was approved by the Pollution 
Control Board in 1983. The diffuser piping system was designed to optimize mixing of the 
Station’s condenser cooling water with the volume of the Mississippi River flows.  As shown by 
IIHR, reconfiguring the diffuser system to promote more uniform temperature distribution at a 
compliance measuring point 500 feet downstream of the diffuser pipes would adversely affect 
the available zone of passage, and, therefore, would not be optimal. 
 
In addition, as discussed in Exelon’s Petition, the test under Section 316(a) and the Board’s 
regulations implementing Section 316(a) is whether Exelon has demonstrated that Quad Cities 
Station’s operations has caused appreciable harm to the biological indigenous community.  
Exelon submits that its 316(a) Demonstration shows that the Station’s operations, including 
operation of the diffuser piping system and designed and presently configured, have not caused 
any such harm.    
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Communication 
 

20. Exelon generally describes presenting information in meetings and submitting 
information to governmental agencies.  See Pet. at 14.  Exelon also included with its 
petition an April 19, 2007 letter to the United States Environmental Protection Agency 
(USEPA).  Pet. Exh. 2.  Has Exelon specifically communicated with the United States 
Environmental Protection Agency (USEPA) regarding Exelon’s current demonstration 
under Section 316(a) of the Clean Water Act (CWA) submitted to the Board in this 
proceeding?  Has Exelon communicated with USEPA regarding the specific relief 
requested by Exelon in its petition?  Has USEPA informed Exelon of whether USEPA 
approves of or objects to Exelon’s proposed alternative thermal effluent limitations or 
Exelon’s demonstration?  If so, describe, and provide copies of, any response provided by 
USEPA.  Describe communications with USEPA after April 19, 2007 regarding Exelon’s 
CWA Section 316(a) demonstration. 

Exelon Response: Exelon has communicated with USEPA regarding the 316(a) Demonstration 
for Quad Cities Station.  In August 2009, Exelon representatives met with USEPA 
representatives to present and discuss the 316(a) Demonstration for Quad Cities Station and the 
process for obtaining alternative thermal limits for the Station.  Exelon representatives met again 
with USEPA representatives in June 2013 to discuss the 316(a) Demonstration and the 
rulemaking proceeding pending before the Pollution Control Board to promulgate procedural 
rules for reviewing requests for relief under Section 316(a).  In those meetings, USEPA 
representatives expressed their appreciation for being kept apprised of Exelon’s plans and 
studies, and their general support for the Section 316(a) process by which Exelon planned to 
obtain review of the 316(a) Demonstration.  USEPA did not express any objection or opposition 
to Exelon’s plans.   

 
21. Exelon states that in 2003, Exelon commenced studies “aimed at determining whether 

existing thermal limits could be relaxed without causing unacceptable environmental 
impacts.”  Pet. at 14.  Exelon presented these plans in committee meetings as well as to 
Illinois EPA and Illinois DNR “to obtain their input.”  Id.  In 2007, Exelon submitted to 
USEPA, with copies to United States Fish and Wildlife Service (USFWS), Illinois DNR, 
Iowa DNR, and Illinois EPA, its “detailed plans for additional studies to support its 
316(a) Demonstration.”  Id.; see also Pet. Exh. 2.  Has Illinois DNR informed Exelon of 
whether Illinois DNR approves of or objects to Exelon’s proposed alternative thermal 
effluent limitation or Exelon’s demonstration?  If so, describe, and provide copies of, any 
response provided by Illinois DNR. 

Exelon Response: In connection with Illinois DNR’s review of the 316(a) Demonstration, 
Exelon’s representatives responded to a number of questions raised regarding the Demonstration, 
including a mooneye die off incident that occurred in Pool 14 of the Mississippi River.  Exelon 
committed to monitoring during high temperature/low flow events and to coordinating with the 
US Army Corps of Engineers when river flows were below the 75% percent zone of passage 
level.  Exelon also committed to including site specific zone of passage measures in the 316(a) 
Demonstration.  On March 28, 2011, Exelon received a letter from John Rogner, Illinois DNR 
Assistant Director, stating that Illinois DNR is in general agreement with Exelon’s proposals. 
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(See Exhibit 30.)  As required by the Board’s rules, Exelon served its Petition, including the 
316(a) Demonstration, on Illinois DNR when it initiated this proceeding.   

 
22. Has Exelon communicated with Iowa DNR regarding Exelon’s demonstration under 

CWA Section 316(a) submitted to the Board in this proceeding?  Has Exelon 
communicated with Iowa DNR regarding the specific relief requested by Exelon in its 
petition?  Has Iowa DNR informed Exelon of whether Iowa DNR approves of or objects 
to Exelon’s proposed alternative thermal effluent limitations or Exelon’s demonstration?  
If so, describe, and provide copies of, any response provided by Iowa DNR. 

Exelon Response: Exelon has communicated with Iowa DNR regarding its plans to seek 
alternative thermal limitation for Quad Cities Station.  In late 2009, Exelon provided Iowa DNR 
the draft 316(a) Demonstration for review.  In response, the Iowa DNR Fisheries Bureau 
comments:  (1) questioned whether Exelon’s request for 3% excursion hours (262.8 hours) was 
supported based on the Summer 2006 high temperature event when 222 excursion hours were 
used; (2) stated additional information regarding the 2006 fish die-off incident was required; (3) 
questioned whether fish avoidance behavior during warm water events could have an adverse 
impact on recreational fishing in Pool 14; (4) questioned whether Heidi Dunn, Exelon’s mussel 
expert, supported the request for 3% excursion hours: and (5) questioned why the bio-thermal 
(prospective demonstration) did not address the Higgins Eye mussel. (Exhibit 35.) The Iowa 
DNR permitting section also commented that:  (1) the 316(a) Demonstration discussion 
regarding Illinois EPA’s NPDES permitting authority for Quad Cities Station should include 
Iowa’s role as a permit signatory; (2) Iowa water quality standards should be addressed in the 
316(a) Demonstration; (3) the Demonstration should include the list of 93 species from which 
the RIS evaluated in the prospective demonstration were selected; (4) additional graphics 
showing potential areas of impacts to fish should be included in the Demonstration; and (5) the 
list of impaired waters in Pool 14 needed to be updated. (Exhibit 36.) 
 
In response to Iowa DNR Fisheries Bureau comments, as well as comments from others, Exelon 
reduced the proposed alternative thermal limits to 2.5% excursion hours (219 hours) and 
included additional detail in the 316(a) Demonstration addressing the 2006 fish die-off incident.  
Because the additional excursion hours that would be allowed by the alternative thermal limits  
represent only about 1.5% of annual hours, any impacts to recreational fishing caused by 
avoidance behavior associated with excursion hour events will be minimal.  The fact that 
possible impacts to mussels could not be evaluated as part of the bio-thermal assessment, due to 
the lack of thermal tolerance data for mussel species, caused Exelon to conduct extensive studies 
of the mussel community in Pool 14.  These studies, conducted by Ms. Dunn, support the 
conclusion that the mussel population will not be harmed by the alternative thermal limits. 
 
With respect to the Iowa DNR permit section comments, the alternative thermal limits proposed 
by Exelon are a derivation of  the limits in the Quad Cities Station NPDES permit.  The NPDES 
permit reflects the Illinois water quality standards governing heat. For that reason, there is no 
need to refer to the Iowa water quality standards or Iowa’s signatory role on the permit as part of 
the 316(a) Demonstration.  Also, the 316(a) Demonstration now includes the list of 93 species 
found in Pool 14 (See Table A-3, p. A-60.)  Finally, the list of impaired waters included in the 
Demonstration is fully up-to-date.   

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



 

10 
 

Endangered and Threatened Species 

23. USEPA’s “Interagency 316(a) Technical Guidance Manual and Guide for Thermal 
Effects Sections of Nuclear Facilities Environmental Impact Statements (DRAFT),” May 
1, 1977 (316(a) Manual) provides that the permitting authority: 
 

checks with the Regional Director of the [U.S. Fish and Wildlife 
Service] and representatives of the [National Marine Fisheries 
Service] and States to make sure the study plan includes 
appropriate consideration of threatened or endangered species as 
well as other fish and wildlife resources.  316(a) Manual at 15.   
 

State whether Exelon consulted with Illinois DNR on the inclusion of state-listed 
endangered or threatened species in the study plan for Exelon’s CWA Section 316(a) 
demonstration?  If so, what did Illinois DNR advise with respect to state-listed species?  
Provide copies of any response provided by Illinois DNR. 

Exelon Response: Illinois DNR and Iowa DNR were consulted and participated in the original 
study plans for the 316a Demonstration and have been continually informed and updated 
regarding the 316(a) studies, investigations and proposed alternative thermal limits for Quad 
Cities Station.  A draft of the 316(a) Demonstration was sent to both agencies, including the 
agency Endangered Species Coordinators, in November 2009. Illinois DNR and Iowa DNR were 
also consulted and participated in the development of the Habitat Conservation Plan (HCP) and 
Incidental Take Permit issued by USFWS.  The consensus was that the threatened or endangered 
species that needed to be addressed in connection with Exelon’s proposed alternative thermal 
limits were mussel species, particularly the federally-listed Higgins Eye mussel and the 
candidate species Sheepnose mussel. However, to insure against possible impacts to State-listed 
species, a provision was included in the HCP requiring continued coordination with state 
conservation agencies, and provisions were included in the Incidental Take Permit requiring 
monitoring of other rare mussel species and to providing for adaptive measures to be 
implemented to address possible impacts, if warranted.  

 
24. State whether Exelon consulted with Iowa DNR on the inclusion of state-listed 

endangered or threatened species in the study plan for Exelon’s CWA Section 316(a) 
demonstration?  If so, what did Iowa DNR advise with respect to state-listed species?  
Provide copies of any response provided by Iowa DNR. 

Exelon Response: See response to question 23, above. 

 
25. USFWS approved a Habitat Conservation Plan and issued a Federal Fish and Wildlife 

Permit authorizing incidental taking of Higgins eye pearlymussel and Sheepnose mussel.  
Pet. at 25; Pet. Exh. 4 and 5.  Is Exelon’s requested alternative thermal effluent limitation 
an incidental taking of endangered or threatened species for these species or any other 
species under 17 Ill. Adm. Code 1080?  If so, describe Exelon’s plans for preparing an 
application for an incidental take authorization under Illinois rules.  Has Exelon 
submitted the Habitat Conservation Plan to Illinois DNR? 
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Exelon Response: See answer to question 23, above.  See also 17 Ill. Adm. Code 1080.10(c) and 
(d) allowing federally-approved HCPs and ITPs to be substituted for Illinois HCPs and ITPs. 
 
 
26. Has Exelon addressed any requirements regarding endangered and threatened species for 

Iowa?  Explain. 
 

Exelon Response: See answer to question 23, above. 

 
27. The state-listed species that occur on the Upper Mississippi River National Wildlife and 

Fish Refuge include:  six mammals, 40 birds, 18 fish, seven reptiles, three amphibians, 
and 20 mussels.  Pet. Exh. 1, App. A at A-44.  Exelon states that state-listed threatened 
and endangered species “will be addressed in the Comprehensive Conservation Plan and 
appropriate step-down plans.”  Id.  Does the Comprehensive Conservation Plan address 
the impacts from Exelon’s requested alternative thermal effluent limitations on state-
listed endangered or threatened species?  If so, identify and provide the pertinent sections 
of the plan. 

Exelon Response:  As stated in Exelon’s answer to question 23, the only state-listed species 
potentially impacted by the alternative thermal limits are mussels; those species, including state-
listed species, are addressed in the HCP and ITP.  

 
28. Describe the location of the Upper Mississippi River National Wildlife and Fish Refuge 

and, if not the entire refuge, which areas of the refuge are covered by the Comprehensive 
Conservation Plan.  Describe the location of the refuge in relation to the Quad Cities 
Station.  To the extent Exelon relies on the Comprehensive Conservation Plan or studies 
performed for the refuge, explain how those materials provide relevant information for 
Exelon’s CWA Section 316(a) demonstration for the Quad Cities Station. 

Exelon Response: The Refuge encompasses approximately 240,000 acres in four states in a 
more-or-less continuous stretch of 261 miles of Mississippi River floodplain from near Wabasha, 
Minnesota to near Rock Island, Illinois. The refuge is located in Minnesota, Wisconsin, Iowa and 
Illinois along the Mississippi River. The Refuge was established by act of Congress in 1924 for 
the purpose of providing a refuge and breeding ground for migratory birds, fish, other wildlife, 
and plants.  Figure 1, page 16 of the Upper Mississippi River National Wildlife and Fish Refuge 
Comprehensive Conservation Plan (Exhibit 31) shows the overall location of the Upper 
Mississippi River National Wildlife and Fish Refuge (NWFR). The lower section of Pool 14 of 
the Mississippi River is shown in the attached drawing (Exhibit 32). This lower section drawing 
also shows the location of the Quad Cities Nuclear Station.  
 
Exelon reviewed the Upper Mississippi River National Wildlife and Fish Refuge Comprehensive 
Conservation Plan (CCP) to ensure that its ongoing fishery studies and mussel monitoring are 
consistent with the goals of the CCP. The CCP was reviewed and taken into consideration as part 
of the preparation for the U.S. Fish and Wildlife Service Habitat Conservation Plan, Incidental 
Take Permit and Exelon’s 316 (a) Demonstration. The fishery, thermal monitoring and mussel 
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studies that are identified in the 316 (a) Demonstration Report are not reliant on the ongoing 
CCP study results. 

 
Representative Important Species 
 
29. In its prospective demonstration, Exelon states that, in selecting species for evaluating the 

impact of its requested alternative thermal effluent limitation, it started with “a master 
fish taxa list containing 93 species that had been developed for Pool 14 during the course 
of 32 years of monitoring studies.”  Pet. Exh. 1 App. B at B-7; see also App. A at A-60 
(Table A-3).  Of these 93 species, Exelon selected four as representative important 
species (RIS).  Id.  On selecting RIS, USEPA’s 316(a) Manual states 
 

The most thermally sensitive species (and species group) in the 
local area should be identified and their importance should be 
given special consideration, since such species (or species groups) 
might be most readily eliminated from the community if effluent 
limitations allowed existing water temperatures to be altered.  
Consideration of the most sensitive species will best involve a total 
aquatic community viewpoint.  316(a) Manual at 37. 
 

Identify the most thermally sensitive species (and species group) of the 93 species.  
Explain how these thermally sensitive species were “given special consideration” and 
why they were not selected as RIS. 

Exelon Response: Several perceived thermally sensitive species and/or guilds from the master 
tax list were  included in the final 15 species list, from which the RIS were selected (App. B, 
Table 2, p. B-25).  Thermally sensitive species would typically be near the edge of their natural 
range or would be slow thermally orienting species, and would include, in particular, the cold 
water-guilded species.  Based on the criteria described on p. B-5, the final 15 species were then 
evaluated for available validated thermal histories to develop temperature tolerance polygons for 
the prospective demonstration.  While only four fish species had sufficient information for 
thermal modeling, walleye, which is a cold water-guilded species, was among the four and is 
representative of the most thermally sensitive species.     

 
30. In the definition of RIS in USEPA’s 316(a) Manual, RIS “specifically include[s]” 

threatened or endangered species.  316(a) Manual at 78-79; see also id. at 37.  Exelon 
found federally endangered Lampsilis higginsii in seven of fifteen beds, most abundantly 
in the Albany bed (upstream) and the Cordova bed (downstream).  Pet. Exh. 1 App. C at 
C-15.  Exelon also states that the Sheepnose mussel is present and it is a candidate 
species.  Id. at C-14.  Exelon also found state-listed species Lampsilis teres (Iowa 
endangered species) and Ellipsaria lineolata (Illinois threatened species) in eight of the 
fifteen beds.  Id.  Explain why these species were not evaluated or selected as RIS. 

Exelon Response: There is insufficient thermal tolerance data available to include these mussel 
species as RIS in the prospective evaluation.  For that reason, Exelon conducted extensive 
mussel sampling and monitoring activities to evaluate how mussels in the vicinity of Quad Cities 
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Station have reacted to thermal episodes, including episodes where river water temperatures 
were similar to those that could result from the alternative thermal limits proposed for the 
Station.  On the basis of this evaluation, Exelon was able to conclude that the proposed 
alternative thermal limits would not adversely impact the mussel populations, and the HCP and 
ITP were developed to address any possible impacts to individuals.  (See App. C, Section 2.6.) 

 
31. USEPA’s 316(a) Manual provides:  

 
receiving water temperatures outside any (State established) 
mixing zone will not be in excess of the upper temperature limits 
for survival, growth, and reproduction, as applicable, of any RIS 
occurring in the receiving water.  316(a) Manual at 71. 

 
Exelon’s requested alternative thermal effluent limitation would allow temperatures as 
high as 91°F during excursion hours at the edge of the mixing zone.  Pet. Exh. 1 App. B 
at B-4.  The temperature tolerance polygons (Figure A2-1 thru A2-4) show acute and 
chronic mortality temperatures for the four selected RIS.  Pet. Exh. 1 App. B at B-12, B-
80 to B-83.  Will the requested alternative thermal effluent limitation be in excess of the 
upper temperature limits for survival, growth, and reproduction, as applicable, of any 
RIS? 

Exelon Response:  Although exceedances of the upper temperature limits in the tolerance 
polygons could occur, prospective modeling results and the actual experience at Quad Cities 
Station, based on mussel studies and long term fish monitoring, show that the RIS will not be 
impaired as a result of exposure to the maximum temperatures allowed by the alternate thermal 
limitations for the limited time periods in question.  The quoted language from the 1977 316(a) 
manual provides (draft) guidance to reviewers of 316(a) predictive demonstrations to find a 
demonstration successful if, among other findings, the reviewer finds that upper temperature 
limits for survival, growth and reproduction of any RIS are exceeded.  However, the guidance 
(even if it had been made final) does not require that alternative thermal limits should be denied 
whenever the limits may approach or exceed upper temperature limits, particularly for an 
existing discharger with a long history of operations and voluminous biological data regarding 
how its thermal discharges effect biota in the receiving waters.  Rather, the test is whether an 
applicant has demonstrated that the thermal discharge has not caused appreciable harm to the 
balanced indigenous community.  Exelon submits its demonstration satisfies that test. 

 
Biotic Category Analysis 

 
32. USEPA’s 316(a) Manual sets forth decision criteria for six biotic categories.  (See 316(a) 

Manual at Sections 3.3.1.1, 3.3.2.1, 3.3.3.1, 3.3.4.1, 3.3.5.1, and 3.3.6.1.)   Exelon 
analyzed these categories in its petition.  Summarize how Exelon’s CWA Section 316(a) 
demonstration addresses each of the decision criteria for each of the biotic categories. 

Exelon Response: It was not necessary for the 316(a) Demonstration to address each of the 
decision criteria set forth in the draft 316(a) manual.  Section 3.3 of the draft manual relates to 
early screening procedures designed to avoid unnecessary “massive, comprehensive, baseline, 
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field sampling” that would support predictive determinations as to how plant discharges might 
affect specific biotic categories.  In the case of Quad Cities Station, there already exist  extensive 
biological data obtained from studies conducted during the Station’s original licensing in the 
early 1970’s and extensive post-licensing monitoring and studies that continue up to the present.  
These studies show that the Station’s past operations (including operations that resulted in 
thermal discharges similar to those that would be allowed under the proposed alternative thermal 
limits) have not impaired the biotic categories listed in the manual.  (See App. C, pp. C-8 – C-
19.)  Therefore, the analysis suggested by the manual was not needed to determine whether the 
proposed alternative thermal standards will adequately protect the BIC. 

 

33. USEPA’s 316(a) Manual provides that the receiving waters for a thermal discharge must  
not be “of such quality that in the absence of the proposed thermal discharge excessive 
growths of nuisance organisms would take place.”  316(a) Manual at 71.  Explain 
whether Pool 14 meets this provision. 

Exelon Response: Quad Cities Station has not caused or contributed to  the presence of nuisance 
organisms in Pool 14 and there is no reason to believe that discharges authorized by the proposed 
alternative thermal limitations would alter that situation.  

 
34. Comment on whether Exelon has observed or received any reports of nuisance algal 

blooms in Pool 14 at any time since the Quad Cities Station began operations. 

Exelon Response: Exelon has not received any reports or observed nuisance algal blooms in 
Pool 14 related to or associated with Quad Cities Station’s operations. 

 
35. Exelon reports that three unionid beds occur within 3500 meters (approximately two river 

miles) of the thermal diffuser: Steamboat Slough Bed.  Upstream Bed, and Cordova Bed.  
Pet. Exh. 1 App. A at A-33.  USEPA’s 316(a) Manual states, “Areas which serve as 
spawning and nursery sites for important shellfish and/or macroinvertebrate fauna are 
considered as zero allowable impact areas and will be excluded from consideration for 
the discharge of waste heat.  Plants sited in locations which would impact these critical 
functions will not be eligible for a 316(a) waiver.”  316(a) Manual at 24-25.  Explain 
whether the unionid beds identified near the Quad Cities Station are covered by this 
provision of the manual.  Are Exelon’s requested alternative thermal effluent limitations 
precluded by this provision?  Explain. 

Exelon Response: The provision quoted from the manual expressly applies to estuaries, and 
therefore does not apply to the Quad Cities Station receiving waters.  In any event, the mussel 
beds in question will be addressed and protected by the Habitat Conservation Plan and Incidental 
Take Permit approved by USFWS.  

 
36. 35 Ill. Adm. Code 302.102(b)(4) states, “Mixing is not allowed in waters containing 

mussel beds, endangered species habitat, fish spawning areas, areas of important aquatic 
life habitat, or any other natural features vital to the well being of aquatic life in such a 
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manner that the maintenance of aquatic life in the body of water as a whole would be 
adversely affected.”  Will Exelon’s requested relief as to zone of passage comply with 35 
Ill. Adm. Code 302.102(b)(4)?  Explain. 

Exelon Response: There are no features listed in Section 302.102(b)(4) present in the mixing 
zone authorized for the Quad Cities Station.  The Cordova Bed, which has been identified as a 
critical habitat for the Higgins Eye mussel, is situated well downstream of the mixing zone.  As 
previously stated, the HCP and ITP are designed to protect against potential adverse impacts to 
the Higgins Eye mussel population. 

 
37. During the periods covered by any provisional variance issued by the Illinois EPA 

addressing thermal discharges from the Quad Cities Station, has the station observed or 
received reports of any fish mortalities or other adverse impacts to aquatic life?  If so, 
describe. 

Exelon Response: During the 2006 and 2012 excursion events, fish mortalities were documented 
in Pool 14.  In 2006, impacts to the mussels beds were recorded in the fall survey.  The 2012 
mussel surveys showed no effects from the drought and elevated temperatures.  In both years, 
none of the mortality events are attributed to the operations at QCNS. 

 
The 2006 fish kill was primarily a species specific (mooneye) die-off.  Two hundred eighty-one 
dead fish, representing 15 species, were observed over the 8 days.  Over 74% of those fish 
observed were mooneye.  Quad Cities Station observed extraordinarily large numbers of 
mooneye in the Station impingement samples for nearly two weeks, a full 10 days after river 
temperatures and flows returned to normal.  These data show that the die-off was a systemic 
issue occurring quite far upstream from Quad Cities Station and was not related to the Station’s 
discharge.  The Station discharge is downstream of the impingement sample point. 

 
The 2006 mussel surveys showed mortalities in both upstream and downstream mussel 
communities.  Follow-up surveys conducted in 2007 show that community characteristics within 
mussel beds were not significantly affected by the Quad Cites Station thermal effluent. Mussel 
beds downstream of the Station exhibited similarities and differences in habitat and community 
characteristics with mussel beds upstream of the Station.  Increased mortality noted in some beds 
in 2006 was not observed in 2007, and did not appear to affect mussel density either upstream or 
downstream of the Station. 

 
During the 2012 summer events, there were no observations of unusual conditions including 
mortalities to fish or other aquatic life downstream of the Station.  Large numbers of dead mature 
northern pike were observed during this time, however, across multiple Pools of the river.  Both  
Illinois and Iowa DNR concluded the situation was not caused by Station operations.  The die-off 
was documented all the way to Lock and Dam 13, over 15 river miles north of the Quad Cities 
Station.  No other species were significantly affected by this event. 

 
Low flow, drought conditions in 2012 do not appear to have affected any of the mussel beds 
sampled. No significant decreases in overall mussel density were observed in any of the beds.  
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38. In 2006, the Quad Cities Station used 222.75 excursion hours.  Pet. Exh. 1 App. A at A-
35; see also Pet. at 23.  Exelon states that “increased mortality was observed” in the 
Upstream and Cordova mussel beds in 2006.  Id. at A-36.  Exelon also appears to report 
that these mortalities declined and populations increased in subsequent years.  Id.  
Explain these population observations and the impact of the thermal discharge from the 
Quad Cities Station on this population decrease. 

Exelon Response: See answer to question 37, above, regarding the 2006 events. 

 
39. Describe the river flow and river temperature conditions in 2006 when the Quad Cities 

Station used 222.75 excursion hours.  See above question.  Identify the month and days in 
2006 when the station used excursion hours.  Did the station observe or receive reports of 
any fish mortalities or other adverse impacts to aquatic life during this period in 2006?  If 
so, describe. 

Exelon Response: Quad Cities Station used 61.3 excursion hours from 7/16/2006-7/19/2006.  
River flow during that period was generally around 21,000 cubic feet per second (cfs) and 
upstream temperatures ranged from 84º-86ºF.  No reports or observations of fish mortalities were 
noted during this time.   

 
From 7/29/2006-8/6/2006, flows began near 28,000 cfs  and dropped to 23,500 cfs on 7/31.  
Upstream temperatures were in the 85º-86ºF range prior to 7/31.  As the rived flow decreased, 
upstream temperatures increased at a faster rate than typical daily variations.  By late afternoon 
on 7/31, upstream temperatures reached near 88ºF.  Flows dropped to 12,700 cfs on 8/1 and 
12,600 cfs on 8/2.  Flows began to recover on 8/3 to 18,500 cfs, 27,600 cfs on 8/4, and 35,100 
cfs on 8/5. 
 
See answer to question 37, above, regarding fish mortalities observed in 2006. 

 
40. In Exelon’s retrospective analysis, Exelon reports on trends in long-term electrofishing 

fish monitoring over the past 41 years for freshwater drum, channel catfish, largemouth 
bass, bluegill, white crappie, black crappie, sauger, and flathead catfish.  Pet. Exh. 1 App. 
C at C-17.  Figures C-1 and C-2 illustrate the numbers of fish caught from 1971 to 2011 
for the above listed species as well as common carp, river carpsucker, and gizzard shad.  
Explain why Exelon chose these species for Figures C-1 and C-2.  Does Exelon have 
population data for other species?  If so, which species?  Have any other species shown a 
decrease in population during 1971 to 2011?  If so, identify the species. 

Exelon Response: Exelon has collected fish data for 93 species of fish since sampling began, in 
1971.  The species listed in the trend analysis were selected due to their abundance in the catch, 
which is needed for long-term trend monitoring.  Incidental and low catches of fish do not allow 
for true trending because field conditions on a variable river can influence the perceived 
abundance of the species, even with fixed-point sampling.  Common carp and river carpsucker 
has seen a slight decline over the past 41 years, as well.  In contrast, sharp increases in 
largemouth bass, bluegill, freshwater drum and channel catfish have been observed throughout 
the 41 year span. 
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41. Figure C-1 illustrates the numbers of fish caught from 1971 to 2011 and for these types of 

fish shows the highest numbers were caught in 1971 and decreases after 1971.  Pet. Exh. 
1 App. C.  Exelon also states that thermal discharges from Quad Cities Station since 1983 
have not caused appreciable harm to finfish in Pool 14.  Id. at C-18.  Explain the 
observed trends in white crappie, black crappie, and sauger populations between 1971 
and 1983, between 1983 and 2011, and for the entire period of 1971 to 2011 and describe 
the Quad Cities Station’s thermal discharges during these periods. 

Exelon Response: Operation of Quad Cities Station commenced in January 1972.  The Station 
operated in open-cycle mode from January 1972 until May 1974, discharging cooling water to 
the river via a side-jet canal, from January through July 1972, and via the diffuser system from 
August 1972 through April 1974.  Operation of the spray canal commenced in May 1974.  The 
Station operated with the equivalent of one unit discharging cooling water to the canal and one 
unit discharging directly into the river (partial closed-cycle) until May 1975, when construction 
of the spray canal was completed and cooling water from both units was routed to the canal 
(closed-cycle). From December 1983 to present, the station has operated as an open cycle plant, 
using the diffuser piping system.   

 
The top 5 collections of white crappie were in the first 5 years of open cycle operations.  From 
1976-1983 during closed cycle operations, white crappie saw much more variability in catches, 
but decreased significantly during that period. From 1984-present, the white crappie numbers 
have been fairly stable, but low when compared to the first 10 years of data. 

 
Black crappie catch-per-effort (CPUE) was highest during the 4 of the first 5 years of open cycle 
operation, followed by a period of relative stability from 1976-1996, followed by lower but 
stable numbers from 1997 to present.  The past 6 years (2008-2013) has seen an increase from 
the lows observed following the 1997 spring/summer high-water event. 

 
Sauger CPUE was highly variable from 1971-1983, and continuing through 1990.  From 1991-
2005 sauger was lower but stable, while populations from 2006-2013 have been highly variable, 
but lower than historical peaks.  Much of the sauger’s preferred sand/gravel habitat has become 
populated with rooted aquatic macrophytes, which may explain the variability observed since 
2006.  The summer of 2006 was a period of extreme low water levels, and macrophyte beds 
became established in areas that were historically sand/gravel bottom areas with slight current.  
This also corresponds with the increase in bluegills and largemouth bass in the side channel/main 
channel border habitats. 
 
Overall, white crappie, black crappie, and sauger populations declined at different rates and times 
during the 41 year period.  None of these population changes correspond with the operational changes or 
high temperature events that occurred at Quad Cities Station. 

 
42. Exelon states that trends in fish populations appear both upstream and downstream of the 

diffuser pipes.  Pet. Exh. 1 App. C at C-17.  Has Exelon observed that “decreases in the 
numbers of white crappie, black crappie, and sauger” occur both upstream and 
downstream of the diffuser pipes?  Explain any data showing this trend. 
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Exelon Response: Exelon has observed these decreases both upstream and downstream of the 
plant.  The data and trend analyses are reviewed on an annual basis by the Quad Cities Station 
Steering Committee, which includes both Illinois and Iowa DNRs.  See response to Question 43, 
below. 

 
43. Exelon states that trends in fish populations are due to habitat changes and other factors 

such as fishing practices and regulation.  Pet. Exh. 1 App. C at C-17.  Explain how 
habitat changes and any other factors contribute to “decreases in the numbers of white 
crappie, black crappie, and sauger.” 

Exelon Response: Fish seek out alternate preferred habitats when their current sites are no longer 
suitable for their daily needs such as food, shelter, reproduction, and overwintering.  As the 
Mississippi River pools have aged over the past 40 years, siltation has increased and reduced the 
total amount of preferred habitat overall.  This systemic issue is evidenced by multiple 
conservation organizations, and applies directly to the species in question.   
 

44. Exelon states that “backwater species, such as white and black crappies have generally 
decreased due to degradation of the backwater areas and sloughs from sedimentation 
associated with the operation of the 9-foot navigation channel.”  Pet. Exh. 1 App. A at A-
39.  Expand on and provide support for this conclusion. 

Exelon Response: Further explanation and support for Exelon’s statement is provided by the 
following quote from the Upper Mississippi River fisheries Plan: 
 

 “Sedimentation has been identified as one of the largest problems facing the Mississippi 
River (2). Sediment input occurs primarily through non-point source pollution 
attributable to agricultural and urban land use practices. The improvements to 
commercial navigation (including the construction of 29 navigation dams and other 
human activities) have increased sedimentation and effluent into the system, diminishing 
the quantity and quality of riverine habitat. Pooled areas of the UMR, especially 
backwaters, are most susceptible to sediment deposition (1). It is estimated that sediments 
are accumulating at an average of two cm per year in UMR backwaters. In addition, since 
1930, Lake Pepin has lost an estimated 12% of its volume due to sedimentation (2). Thus 
Mississippi River backwaters, which are the most productive habitat for fish and wildlife, 
may be lost within 50 to 100 years (10).  Generally, both the quantity and quality of 
aquatic habitat(s) in the majority of pools on the UMR are diminishing. These changes 
are due to the inevitable aging of the manmade navigation pools and the environmental 
impacts associated with the numerous human uses of the system. The Habitat Needs 
Assessment (HNA) estimated that there are approximately 1,121,608 acres of habitat on 
the UMR and identified approximately 623,831 acres of that habitat to be in need of 
maintenance and/or restoration (9). In addition, navigation related activities, flooding 
regimes, sedimentation, and land and recreational use have major effects on the river's 
ecosystem. Resulting physical changes will impact the abundance, distribution and 
diversity of all aquatic inhabitants including fish.”  
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Janvrin, Jeff, et al. 2010. Upper Mississippi River fisheries plan 2010. Upper Mississippi River 
Conservation Committee. – Fish Technical Committee. Onalaska, WI (Exhibit 33.) 

 
45. In response to Illinois EPA’s recommendation, Exelon states that it will conduct a study 

of the populations of white crappie, black crappie, and sauger in Pool 14 by studying fish 
population data obtained upstream from the Quad Cities Station in Pool 13.  Explain the 
basis for Exelon’s conclusion that its requested alternative thermal effluent limitations 
will assure the protection of the populations of white crappie, black crappie, and sauger in 
Pool 14 in the absence of, or prior to studying, this data.  Explain how such a future study 
will lead to an understanding of the cause or causes of a decrease in these populations 
between 1971 and 2011. 

Exelon Response: The Long-term Resource Monitoring Program at Bellevue Iowa was 
established in 1991, is run by Iowa DNR,  and is one of the longest continual fisheries databases 
besides Exelon’s on the Mississippi River.  Pool 13 has minimal industrial and municipal inputs 
and ends at River Mile 522.5, while the Quad Cities Station sits downstream in Pool 14 at River 
Mile 506.  This entire pool (Pool 13) is not influenced by Quad Cities Station operations.  
Comparing Pool 13 data with Exelon’s Pool 14 data, will confirm expert conclusions that white 
crappie, black crappie, and sauger populations trends are not unique to Pool 14.   

 
46. Comment on requiring the following condition of Exelon: 

 
Exelon will conduct a study of white crappie, black crappie, and 
sauger populations in Pool 14 of the Mississippi River.  Exelon 
will conduct this study during the term of the first NPDES permit 
containing the alternative thermal effluent limitations ordered by 
the Board.  The results of this study will be made available to 
Illinois EPA and Illinois DNR when the Quad Cities Nuclear 
Generating Station applies for renewal of its NPDES permit. 

Exelon Response: The proposed condition is acceptable to Exelon. 

 
Extent of Mixing Zone 
 
47. The NPDES permit for the Quad Cities Station defines a mixing zone as “a straight line 

across the Mississippi River, 500 feet downstream of the diffuser pipes.”  Pet. Exh. 1 at 3.  
Exelon states that the surface area of the river between the diffuser pipes and 500 feet 
downstream is 24.9 acres, slightly less than the 26 acres allowed by Board regulations as 
a mixing zone.  Pet. Exh. 1 App. D at D-5; see also 35 Ill. Adm. Code 302.102(b)(12).  
What is the surface area of the mixing zone under Exelon’s requested 66% zone of 
passage? 

Exelon Response: The surface area of the mixing zone under Exelon’s requested 66% zone of 
passage would remain 24.9 acres.  
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48. Figure E-2 depicts the current mixing zone with a cross-hatched area in relation to 
unionid bed monitoring areas.  Pet. Exh. 1 App. E at E-22.  Provide a more close-up map 
depicting the current mixing zone. 

Exelon Response: See Exhibit 34. 

 
49. Provide a map depicting the mixing zone under Exelon’s requested 66% zone of passage.  

Provide dimensions for the extent of the mixing zone upstream and downstream from the 
diffuser.  Under a 66% zone of passage, at what distance downstream would be the edge 
of the designated mixing zone?  Would that distance change based on river flow and 
plant flow? 

Exelon Response: The Quad Cities Station mixing zone currently described in the NPDES 
Permit as “a straight line across the Mississippi River, 500 feet downstream of the diffuser pipes” 
would remain the same under Exelon’s requested 66% zone of passage proposal. The “size” of 
the mixing zone remains the same, it is the zone of passage with respect to river water  volume at 
the mixing zone location that would decrease in size to 66% of the water volume, during low 
flow events. The dimensions of the mixing zone Quad Cities Station uses for determining 
NPDES permit compliance remains constant and does not change based on river flow and plant 
discharge flow. 

 
50. Exelon notes that the NPDES permit contains monthly maximum temperature limits for 

“representative locations in the main river” at the edge of the mixing zone and 
requirements for daily determination of the temperature at a river cross-section 500 feet 
downstream from the diffuser system.  Pet. Exh. 1 App. A at A-11, A-12.  Under a 66% 
zone of passage, at what distance downstream from the diffuser system would Exelon 
monitor the temperature?  Describe the monitoring protocol including number of  
temperature readings, monitoring locations, and frequency of monitoring.  Describe the 
monitoring method, for example, manual sampling or continuous remote sampling. 

Exelon Response: Under the proposed 66% zone of passage, Exelon will continue to monitor 
temperature on a straight line 500 feet downstream from the diffuser system. Exelon’s Quad 
Cities Station procedure for monitoring of river discharge describes the monitoring protocol as 
“obtaining temperature at several depths and at several regularly spaced locations on a line 
spanning the river upstream of the Station and 500’ downstream of the station discharge”. When 
performing field measurements, the station typically obtains temperature profiles at ten locations 
evenly spaced across the river width upstream of the diffusers and at ten locations 500’ 
downstream of the diffusers. At the ten locations, temperatures are obtained 1’ below the surface 
of the water and at 5’ intervals down to the river bottom. Depending on river depth at the specific 
location each “profile” consists of between two and five temperature measurements (i.e. – 1’ 
below surface, 5’ below surface, 10’, 15’, 20’). The typical number of temperature measurements 
taken during a determination of the temperature at a river cross section is 40-45 measurements 
upstream of the diffusers and 40-45 measurements 500’ downstream of the diffusers. The 
frequency of monitoring varies with river and environmental conditions. The station 
continuously records ambient river conditions at the Station’s intake structure and temperature in 
the Station’s discharge bay at the entrance to the diffuser pipes via remote thermal probes. 
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Personnel daily verify operability of remote temperature monitoring equipment and manually 
record intake and discharge temperatures. When deemed necessary by environmental conditions 
(as described in special condition 7 of the station NPDES permit), Station personnel manually 
perform field  measurements as described above anywhere from minimum of once per day and 
up to 10 times per day. This may include field measurements throughout the night. 

 
51. Provide a copy of the temperature monitoring curve that would be used to demonstrate 

compliance with Exelon’s requested alternative thermal effluent limitations. 

Exelon Response:  Quad Cities Station plans to continue using the existing temperature 
monitoring curve, last modified in December of 2000. The station will continue using either the 
temperature monitoring curve, in combination with other data (both plant and environmental), or 
actual temperature measurements at a river cross-section 500 feet downstream from the diffuser 
system, as allowed by NPDES permit special condition 7. 

 
52. Comment on using the zone of passage curve developed during the April 2002 Iowa 

Institute of Hydraulic Research Report (Jain, et al, 2002) (Pet. Exh. 1 App. C at C-20) to 
demonstrate compliance with the mixing zone size similar to what appears to be a similar 
provision in Special Condition 6 of the Quad Cities Station’s NPDES permit (Pet. Exh. 1 
App. D at D-7). 

Exelon Response: The zone of passage curve from the April 2002 IIHR report shows the Station 
would comply with a minimum 66% zone of passage with respect to volume for all flows greater 
than 13,200 cfs. The 2002 zone of passage curve will be incorporated into Station procedures to 
demonstrate the Station is in compliance with minimum 66% zone of passage at all flows greater 
than or equal to 13,200 cfs.  For flows below 13,200 cfs, the Station may need to reduce the 
amount of heat discharged to the river by reducing output or making other operational changes to 
maintain a  66% minimum zone of passage. Exelon will evaluate whether a corresponding table 
correlating heat reduction with maintenance of a 66% zone of passage could be developed during 
the initial NPDES permit cycle following issuance of a permit incorporating the proposed 
alternative thermal limitations. 

 
River Flow and Zone of Passage 

 
Table C-1 shows that a zone of passage only would be less than 75% (corresponding to mixing 
zone greater than 25%) when flow in Pool 14 is below 16,400 cubic feet per second when the 
plant is operating at full thermal load and the diffuser provides uniform mixing.  (Pet. Exh. 1 
App. C at C-31).  Table C-1 also shows that Exelon’s proposed zone of passage of 66% would 
not occur until flow drops to 13,200 cubic feet per second.  Id.  Further, the lowest 7-day average 
flow that occurs on average once every 10 years (7Q10) in Pool 14 is 13,800 cubic feet per 
second while the typical summertime flow is 30,000.  Id., see also Pet. Exh. 1 at 20.  Based on 
Table C-1, the requested 66% zone of passage appears to occur only at flows less than the 7Q10.  
Historical flow records show that river flow was below 16,400 cubic feet per second on only four 
days during March to May and twenty-one days during October from 1986 to 2013.  Pet. Exh. 1 
App. B at B-5. 
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53. Explain how and when the flow in Pool 14 is measured.  Does the NPDES permit for the 

Quad Cities Station require these measurements?  If so, describe the permit requirements. 

Exelon Response: The station uses US Army Corps of Engineers (“USACE”) Lock & Dam 
(“L&D”) 13 outflow for permit compliance purposes.  (L&D 13 is located approx. 16 miles 
upstream of the Station). There is negligible flow input from other tributaries between L&D 13 
and the Station’s intake, except during periods of heavy rains and flooding, at which time low 
flows in Pool 14 are not a concern. In the event L&D 13 flow measurements are not available, 
the Station may use either USACE L&D 14 outflow (located approx. 13 miles downstream of the 
Station) or the USGS site at Camanche (located approx. 5.3 miles upstream from the Station) for 
flow measurements. Flow measurements are recorded on USACE and USGS sites a minimum of 
once every 2 hours. NPDES permit special condition 7 and Station procedures specifies 
recording of river flow weekly when flows are above 23,000 cfs and daily when river flow falls 
below 23,000 cfs. 

 
54. In Table 3 “Summary and Brief Explanation of the Values Selected for the Plan and 

River Design Conditions,” Exelon states that the maximum level of heat discharged to the 
river is based on a cooling water flow rate of 2192 cubic feet per second at a temperature 
difference of 28°F.  Pet. Exh. 1 App. B at B-27.  Based on the full thermal load, explain 
whether the zone of passage could be smaller than the percentage values listed in Table 
C-1 for the corresponding flow rates. 

Exelon Response: Based on full thermal load, the zone of passage will not be smaller than the 
percentage values listed in Table C-1. As explained in Table 3, this is the maximum amount of 
heat that will be discharged to the river based on both units operating at 100% capacity and all 
six circulating water pumps in operation, which is the limiting factor determining zone of 
passage. Operating with less cooling water flow while at 100% capacity will increase the 
temperature difference above 28°F, but the overall amount of heat rejected to the river does not 
change. Studies have shown that operating at maximum cooling water flow is the limiting factor 
when determining zone of passage. 

 
55. Would Exelon’s requested 66% zone of passage entitle Exelon to a 34% mixing zone at 

all times even when flows in Pool 14 are greater than 13,200 cubic feet per second? 

Exelon Response: Theoretically, Exelon’s requested zone of passage would restrict the volume 
of river water available for passage to no less than 66% at all times, even when flows are greater 
than 13,200 cfs.  However, as demonstrated by the zone of passage curve developed during the 
April 2002 Iowa Institute of Hydraulic Research Report (Exh. __), at flows greater than 16,400, 
the zone of passage is 75% or greater. 

 
56. Comment on the following alternative thermal effluent limitation: 

 
The mixing zone for the Quad Cities Nuclear Generating Station 
shall allow for a zone of passage that includes at least 75% of the 
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cross sectional area and volume of flow of the Mississippi River 
when the river flow is 16,400 cubic feet per second or more and no 
less than 66% when river flow is less than 16,400 cubic feet per 
second. 

Exelon Response: The proposed condition would be acceptable and most clearly reflects the 
proposed alternative zone of passage limitation proposed by Exelon. 

 
57. Comment on the following alternative thermal effluent limitation: 

 
The mixing zone for the Quad Cities Nuclear Generating Station 
shall allow for a zone of passage that includes at least 66% of the 
cross sectional area and volume of flow of the Mississippi River 
when the river flow is 13,200 cubic feet per second or less. 

Exelon Response: The limitation in Question 56, above, more fully and completely reflects 
Exelon’s proposed zone of passage limitation than does this limitation.  

 
58. Comment on the following alternative thermal effluent limitation: 

 
The mixing zone for the Quad Cities Nuclear Generating Station 
shall allow for a zone of passage that includes at least 66% of the 
cross sectional area and volume of flow of the Mississippi River 
when the river flow is 13,200 cubic feet per second or less.  The 
mixing zone shall allow for a zone of passage that includes at least 
75% of the cross sectional area and volume of flow of the 
Mississippi River when the river flow is 16,400 cubic feet per 
second or more.  For flows between 13,200 cubic feet per second 
and 16,400 cubic feet per second, the mixing will be as follows: 
 

Flow (cfs) Zone of Passage 

13500 67% 

13800 69% 

14000 70% 

14500 71% 

15000 72% 

15500 73% 
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16000 74% 
 
 

Exelon Response: While this limitation is technically accurate because it reflects the zone of 
passage curve, it does not appear to provide any additional benefit beyond what would be 
provided by the clear and concise limitation in Question 56, above. 

 
59. Exelon requests relief from 35 Ill. Adm. Code 302.102(b)(8) of the Board’s mixing zone 

rules.  State whether Exelon has demonstrated that its requested 66% zone of passage 
meets the requirements for granting an adjusted standard under 415 ILCS 5/28.1(c)(1)-
(4). 

Exelon Response: Exelon’s Petition was submitted pursuant to the Board’s newly promulgated 
regulations, that allow a petitioner to obtain alternative thermal limits under Section 316(a) of the 
Clean Water Act, not as a petition seeking an adjusted standard.  The Petition does not include a 
discussion of compliance alternatives or their corresponding costs as required by the Board’s 
regulations governing adjusted standard requests.  Nor does the petition make a showing that 
factors relating to Exelon’s proposed zone of passage are substantially and significantly different 
than those relied upon by the Board in promulgating the generally applicable mixing zone 
regulations.  Rather, the Petition shows that if the proposed zone of passage is allowed, 
protection and propagation of a balanced indigenous community of fish, shellfish and wildlife in 
the Quad Cities Station receiving waters will continue to be assured. 
 
While it may be possible for Exelon to show that the proposed zone of passage would qualify as 
an adjusted standard, Exelon should not be required to do so.  As stated above, the relief Exelon 
is seeking is allowable under the Section 316(a) criteria.  Moreover, requiring that Exelon amend 
its Petition to include the adjusted standard process would unnecessarily delay the process. 
Exelon has already experienced literally years of regulatory delay in having its request for 
thermal relief considered.  Exelon has taken a lead role in working through the issues 
surrounding USEPA’s concerns regarding thermal regulation in Illinois and the lack of 
procedural regulations to implement Section 316(a) in the State.  Under the circumstances, 
Exelon should not be made to experience further delay.  
  

Derating 
 

60. In its petition, Exelon notes that it would need to derate when river flow falls below 
13,200 cubic feet per second to maintain the requested zone of passage of at least 66% 
(Pet. Exh. 1 App. C at C-23) and it would need to derate at certain low flows to maintain 
compliance with its proposed relief on excursion hours (Pet. Exh. 1 App. B at B-9, B-10).  
The excursion hour analysis used a scenario allowing a 3% limit on excursion hours.  
Under a 2.5% limit (219 hours) as currently proposed by Exelon, identify the conditions 
which would require Quad Cities Station to begin derating to maintain compliance with 
the requested alternative thermal effluent limitations. 
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Exelon Response: Operational changes, including possible power reductions, would be required 
whenever the Station was at risk of exceeding the 219 excursion hours allowed each calendar 
year or when the flow in the River falls below 13,200 cfs.  The decision to request 2.5% 
excursion hours rather than 3% will cause the Station to initiate these measures sooner than it 
would if the alternative limit allowed 3% excursion hours. 

 
61. Comment on including a condition to the requested alternative thermal effluent 

limitations and in the NPDES permit for the Quad Cities Station requiring Quad Cities 
Station to derate under specified conditions to maintain compliance. 

Exelon Response: Neither the alternative thermal limitations nor the NPDES Permit should 
prescribe how the Station is operated.   

 
62. Comment on the following alternative thermal effluent limitation: 

 
When river flow is below 13,200 cubic feet per second, the Quad 
Cities Nuclear Generating Station will derate as needed to maintain 
a zone of passage of no less than 66% of the cross sectional area 
and volume of flow of the Mississippi River. 

Exelon Response: The alternative thermal limitations should not prescribe how the Station is 
operated. 

 
63. Comment on the following alternative thermal effluent limitation: 

 
When river flow is below 15,000 cubic feet per second, the Quad 
Cities Nuclear Generating Station will derate as needed to comply  
with the annual allotment of excursion hours. 

Exelon Response: The alternative thermal limitations should not prescribe how 
the plant is operated. 

 
Excursion Hours 

 
64. Identify all twelve month periods (by beginning and ending day, month, and year) when 

the Quad Cities Station exceeded the maximum numerical temperatures in 35 Ill. Adm. 
Code 303.331 by any degree during more than 87.6 hours. 
 

Exelon Response: 8/18/88 through 8/3/89      (8/01/88 -7/31/89) 
7/30/06 through 8/1/07      (7/1/06 – 7/31/07) 
3/21/12 through 7/16/13    (3/1/12 – 6/30/13) 
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65. Identify all twelve month periods (by beginning and ending day, month, and year) when 
the Quad Cities Station exceeded the maximum numerical temperatures in 35 Ill. Adm. 
Code 303.331 by any degree during more than 219 hours. 

Exelon Response: 8/5/06 through 7/16/07       (8/1/06 – 6/30/07) 
3/26/12 through 3/29/13     (3/1/12-2/29/13) 

 
66. Identify (by day, month, and year) all excursion hours when the Quad Cities Station 

exceeded the maximum numerical temperatures in 35 Ill. Adm. Code 303.331 by more 
than 3°F. 

Exelon Response: 7/31/06 @ 14:00 – 8/3/06 @ 07:00 – 65 hours 
3/20/12 @ 12:00 – 3/26/12 @ 18:00 – 150 hours 

 
67. Identify (by day, month, and year) all excursion hours when the Quad Cities Station 

exceeded the maximum limits in 35 Ill. Adm. Code 303.331 by more than 5°F. 

Exelon Response: The station has not exceeded the monthly maximum limits by more than 5 
degrees. 

 
68. Identify all instances when Exelon requested a provisional variance from Illinois EPA for 

additional excursion hours based on a rolling twelve month calculation but Exelon would 
not have been required to obtain such a variance under a calendar year calculation. 

Exelon Response:  July of 1989, based on use of 108 hours in August of 1988. 
March of 2012, based on use 33 hours in July of 2011.  

 
69. Identify all instances when Exelon curtailed operations during a rolling twelve month 

calculation but Exelon would not have been required to do so under a calendar year 
calculation. 
 

Exelon Response:  Due to timely issuance of provisional variances, Exelon has not needed to 
curtail power due to a rolling 12 month calculation. 

 
70. Explain whether Exelon can use existing historic data to determine whether Exelon used 

more than 219 excursion hours in any twelve-month period and whether such thermal 
discharge adversely impacted aquatic life. 
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BEFORE THE ILLINOIS POLLUTION CONTROL BOARD 

In the Matter Of: 

EXELON GENERATION LLC, 
Petitioner, 

v. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

PCB NO. 2014-123 

CERTIFICATE OF SERVICE 

I, the undersigned, certify that I have filed the attached Exelon Generation LLC's Response to 
Illinois Pollution Control Board Questions with: 

Office of the Clerk of the Illinois Pollution Control Board 
James R. Thompson Center 
100 West Randolph Street, Suite 11-500 
Chicago, lllinois 6060 1 

Copies of these filings were also served on the following by U.S. Mail: 

Division of Legal Counsel 
Illinois Environmental Protection Agency 
1021 North Grand Avenue East 
P.O. Box 19276 
Springfield, IL 62794-9276 

Office of Legal Services 
Illinois Department ofNatural Resources 
One Natural Resources Way 
Springfield, IL 62702-1271 

Dated: July 16, 2014 ~~~Jv~ 
Katharine F. Newman 
SIDLEY AUSTIN LLP 
One South Dearborn 
Chicago, Illinois 60603 
Phone: (312) 853-2038 
Fax: (312) 853-7036 
knewman@s1dley.com 
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Quad Cities Station NPDES Permit 
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• ILLINOIS ENVIRONMENTAL PROTECTION A~ENCY 

1021 NORTMGRAHDAVENU£ EAsT, P.O. 8ox 19276, SPRINGfiELD, IWNOIS62794-9276 • (217)782·2829 
PAT QUINN, GoVERNOR lJSA BoNNm, DIRECTOR 

217/782-0610 

January 31, 2014 

Exelon Generation Company, LLC 
Quad Cities Generation Station 
22710 206th Avenue North 
Cordova, Illinois 61242 

Re: Exelon Generation Company, LLC - Quad Cities Generating Station 
NPDES Permit No. ILOOOS037 
Modified Permit 

Gentlemen: 

The Illinois Environmental Protection Agency has reviewed the request fur modification of the 
above-referenced NPDES Permit and issued a public notice based on that request. The final 
decision of the Agency is to modify the Permit as follows: 

The modification was to change internal outfall COl to outfiill 003. 

Enclosed is a copy of the modified Permit. You have the right to appeal this modification to the 
Illinois Pollution Control Board within a 35 day period following the modification date shown on 
the first page of the permit. 

Should you have questions concerning the Permit~ please contact Leslie Lowry at 2171782-061 0. 

SL 
Alan Keller, P.E. 
Manager,P~tSection 
Division of Water Pollution Control 

SAK.:LRL:OS II 010 l.docx 

Attachment: Final Permit 

cc: Records Unit 
Compliance Assurance Section 
Rockford Region 
Iowa Department of Natural Resources 
USEPA - Region 5 

430: I t MO•• St. ~ocifO<d.ll 6 1 103 (8 ' 5)087·7760 
,0, $. S1Qfe, Elg'n. ll 60123 ;&47)008-3 , 31 
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23()q W Molr! $t , Suhe I 10, .YG~ ll 0295916 ' 1!1;993 7~ 
I 00 w qondcM~'\ S.. ~ 1 1-30::1. Ch!cogo, It 60601 :J 12)8 1.0-60:!6 
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llinois Envirofmental Protection ~ 
Oivlslon d WBI.w Polution Control 
1021 North Grand Avenue East 
Post Oftk:e Box 19278 
Springfield, Illinois 62794-9276 

NPDES Permit No. IL0005037 

Iowa Department d Natural Resources 
NPDES Section 
Henry A. Wallace Building 
900 East Grand Avenue 
Des Moines. Iowa 50319 

NATIONAL POLLUTANT DISCHARGE EL/tJINATION SYSTEM 

Nkd~ed(NPDES)~H 

Expiration Date: August 31, 2015 

Name and Address of Permittee: 

Exelon Generation Company, LLC 
4300 Winfield Road 
Wanwwllle, lllnols 60555 

Otec:harge Nl.lnber and Name: 

0011002 Open Cyde Dlf'lusers 
801 Waslewater Treatment System 

A02 Radwaste Treatmert Systtm Slowdown 
003 Sanitaly WafAe T,_.,.,ent Plant 

Issue Date: Augu.t 26. 2010 
Effective Date: Septanber 1, 2010 
Modlftcation Date: January 31, 201,. 

Facility Name and Address: 

Exeb'l Gerwation Company, LLC 
Quad aMes Generating Station 
22710 208th Avenue North 
Cotdova. 11Unota61242 
(Rock Island Cony) 

Receiving Waters: 

Miaaissippi River 

Mlsassippi River 

In c:cmpliance wt1h the provisions of the lll nois Environmental Protection Ad. Title 35 d Ill. Adm. Code, Subtitse C and/or SubtiUe D. 
Chapter 1, the Iowa Code Section 4558.174 and ruie 587-64.3 of the Iowa Administrative Code, and the Clean Wfl4ftl Ad. (ONA). the 
~ed pennntee is hereby authorimd to discharge at the above location to the abov&-named receiving stream In aocordanee wi1tl 
the standard oonditions and attachnents herein. 

Permittee is nol aUihorizled to clscharge after the above epiration date. In order to receive authorization to discharge beyond the 
expiration date, the penntttee shaft submit the proper apptication as required by the Illinois Environme\tal Protection /ltli1ency (IEPA) not 
later than 180 days prior to the expiration date. 

~~ 
Alan Keller, P.E. 
Manager, Permit Section 
Division d Watw Pollution Conlrof 

SAK:LRL:05110101 .docx 

Steven W06ams 
Iowa Department d Natl.tat RasoutteS 
NPDES Section 
Envtro...nental Services DMsion 
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Pege2 Moditlcation Data: January 31, 2014 

NPOES Permit No. •L0005037 

Effluent Ljrnltatlooa and Monltpdoa 

1. From the modification date of tN8 petmlt untit the expitatlon date, the eftluent of the following dl8c:harge8 shall be monitored and 
limited at atl times .. follows: 

LOAD LIMITS lbslday 
DAFtOMFl 

300AY DAILY 
PARAMETER AVERAGE ~MUM 

OUtfall 001.1)()2 - Open Cycle Diffusers• 
(Average Flow= 1017.2 MGD) 

The discharge conlilla of: 
1. Main Condenaer Cooling Water 
2. House SeMce Watet 
3. Radwaata Treatment Syatam Bbwdown (OutfaU A02) 
4. W....._.., Treatment Plant (Outfall 801) 
!5. Houle SeMca Wrb!l Strainer Badcwaah 
8. Intake Saeen 8edtwash 
7. Units 1 and 2 01/N_. Sepatatots (&tom1water) 
8. Fl&h Cultunl Facilities 
9. Crlb House FlOOf Drain Sump-

Flow (MGO) See Special Condition 1. 

pH See Special Condition 2. 

Temperature- See Spedal COl dt6on 7. 

Total Residual Chlonne I See SpeciaJ Condition 4. 
Total Reeldual Oxidant 

Zinc (Total)-

CONCENTRAT10N 
LIMITS mgll 

300AY 
AVERAGE 

OAJLY 
MAXIMUM 

Appro)(fmate Flow (MGD) 
972.4 
44 
0.055 
0.051 
0.128 
0 .508 
Intermittent 
lntermlttent 
0.06 

Monitor Only 

0.05 

SAMPLE 
FREQUENCY 

Dally 

1/Moneh 

Daly 

1/Month 

1/0uarter 

SAMPLE 
TYPe 

24-Hour Total 

Grab 

Continuous 

Grab 

Grab 

• • OUtfaJI 0011002 <:011811ta t'Ml open cycle dlffuMni which 819 eide by side and dl8chatge equaUy irm the M~ River. See Special 
COndition 5. 
- - This sub-waste llham Is an aJtemahe routing from Outfal801. See Spedal Condition 17. 
- • Daily grab sarnplee for Temperature are allowed when the Continuous Temperature Recorder is inoperable. 
- • Quartetty sampling for zinc shan onty be done when using the zinc-phosphate conosion Inhibitor. 
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Page3 Modification Date: January 31 , 2014 

NPOES Permit No. IL0005037 

Effluent Llm!tationa and MoQjtorjna 

1. From the modification date of this pennit until the expiration date, the eftluent of the followtng discharges ehaU be rnonlb'ed and 
lifMed at au Mines as follows: 

LOAD LIMITS lbe/day 
DAFfQMFl 

PARAMETER 
30DAY 

AVERAGE 

Outfall 801 - Wastewater Tteatment System• 
(OMF = 0.155 MGO) 

DAILY 
MAXIMUM 

CONCENTRATION 
LIMITS mgll 

30 DAY OAI..Y 
AVERAGE MAXIMUM 

The discharge conaists of:" 
1. Cttb House Floor Drain 

Approximate Flow (MGO) 
0.050 

2. Aux. Boller 8bNdown 
3. Roof and Floor Orains 
4. Portable Oemlnend1zet Rinse WfM1tt 

Seaeonal 
Intermittent 
lnteu nlltent 

Flow(MGD) See Special Condition 1. 

Total Suspended Solids 19 39 

Oil and Gt8818 19 26 

15 30 

15 20 

• - W8818Wat8r traabnent aystam efluent Is routed through an oiflwater separator pt1or to dJscharge. 

SAMPLE 
FREQUENCY 

1/Month 

SAMPlE 
TVPE 

24-Hour Total 

&-Hour 
Compoelt8 

Gn.b 

- - The li8tad ~ waste stream al pass thn)ugh an oMiwfJbK aeparator (Units ~ oi1lwater separatof) pfior to enlBrtng the 
wastewater treatment plant The ctlb house toor drain sump water may be discharged dlr8ctly to Outfa•s 0011002 as an alternative 
route. See Special Condition 17. 

Outfall NJ2 - Radwaste Treatment System Slowdown* 
(Average F1ow = 0.055 MGD) 

The dl8charge conslsta of: 
1. Laundry Wasaawater 
2. Floor Oralna 
3. Equipment Drains 
4. ReactorWatar 
5. Filter Badtwash from ReactDr C1eanup 
6. Filter 8adMa8h from Condensate Oemlneralizers 
7. Laboratory Wastewater 
8. Groundwater 

Flow (MGD) See Special Condition 1. 

Total Suspended Solids 15 30 

011 and Grease 15 20 

Boron See Special Condition 16. Monitor Onty 

Dally 

1/Month 

1/Month 

1/0tschalge 
Event" 

24-Hour Total 

Grab 

Grab 

• - The Permittee shall comply wittl the Nuclear Regufatory Commission, T1tle 1 0. ntgUiation8 for discharge and monitoring of radioadive 
wadiJtwater cbcharges. Wastewater is g&IMWaly batch treated and recycled. TherefoN the dally average discharge rMit from Ou1fal1 
A02 don not relect inftuent ftow rates. 
- - When discharging sodium pentaborate. 
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Page4 Modiflcatfon Date: January 31 , 2014 

NPOE$ Pennit No. tL0005037 

Eftluent limitations and MonUprinq 

1. From lhe modlftcation date d lhll pennft untlllhe GlCPiratlon date, the efluent of the following discharges shall be monftolad and 
UrrUt8d at all timel 88 toUows: 

LOAD LIMITS lbalday CONCENTRATlON 
DAE<QMFl LIMITS mgll 

300AY DAILY 30DAY DAILY SAMPLE SAMPLE 
PARAMETER AVERAGE MAXIMUM AVERAGE MAXJMUM FREQUENCY TYPE 

Oulfa!l 003- Sanitary Waste Treatment Plant 
(OMF = 0.06 MGO) 

Flow(MGO) See Spada~ Condition 1. 2JMonth 24-HourTotal 

pH See $pedal Condition 2. 2/Month Gfab 

Total Residual Chloftne See $pedal Condition 4 and 20. 0.05 1/Month Gqb 

Fecal Collfonn See Special Condition 13. 400/100ml 2/Mooth Grab 

BOOs 15 30 30 60 2/Monlh 24-Hour 
Compoeb 

Total Suspended So!Jds 15 30 30 60 2/Month 24-Hour 
c:ompo.ite 
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Page5 Modiftcatiorl Date: January 31 • 201,. 

NPOES Permit No. ll0005037 

Soeclal Conditions 

SpeciAl, CONQ!DON 1. Flow shaD be meuured In units of Million Gallons per Day (MGO) and f9por1Bd as a monthly average and a 
dally mutmum on the 06echarge Monitoring Report 

SPECIAL CONQ!DON 2. The pH 8hal be In the range 6.0 to 9.0. The monthly minimum and monthly m8ldmum values &hal be 
reported on the DMR form. 

SPECIAL CONO!DQN 3. Samples taken In compliance whh lhe eftluent monitoring requirements ahal be taken at a point repreaentative 
of the dl8charge, but prior to entry Into lhe receMng stream. 

SPECIAL CONQIT!ON 4. All samples for Total RMidual Chlorine &hall be analyzed by an ~ method contafned In 40 CFR 136, 
equivalent In acancy to la.v-leYel amperometrlc; titration or oller rnel'loda found In Standard Methods for Exarrinatlon d Wflbll and 
W..eewatar. a.anent edition. Any aMytical variability d the melhod used shall be coneidered when determining the acc:uracy and 
pNCislon of the rasulta. 

SfECIAL CQNQITION 5. Compliance v.ith discharge lfmltatlona for Outfall 0011hall be determined by representative sampling of OutfaD 
002. Due to the conftguration of the dJ8ch8lge bay, which II Immediately upeb'8am of the two open cyde dNliMnl, the eflluent ft'om the 
dl8chatge bay flows Into the two open cyde diffuser plpea, ~ equaly Allea8e the dl8charge Into the Mia •lnlpP Rivet. 

~PECIAL CON[)IT!ON 8. Nothing In INa pennlt 8ffed8 or abrogatee the re.ponslbtlltlel or comml1mont8 of the Pem.tttee heraln aa set 
forth in the agreement ent&red Into by the Pefmltl8e In the coniOiidatad cases of lzaak Waltcn League of Amertca, et. al. v. Schte8inger, 
No. 2208-71 and People of the State of llllnda, et al. v. United States Atomic Energy Commlealon, No. 2208-71 (U.S. Dt8trtct Court. 
Ollb1d of Columbia). 

SfEC!Al CONQtDON z. Dtecharge d wastewatat from this fadlly muat not alone or In combination with other aoun:es cause lha 
recetq acream to 'tiolat8 the foUowlng thermal limitations at the edge of the mbdng zone: 

A. Maldmum temperature rtae above natural temperature must not exceed 5"f. 

e. WtJier temperature at rapreeentatiYe locations in the main river ehall not exceed the maximum limits in the follcMtng tab'e during more 
Chan one ( 1 ) percent of the hours In the 12 monlh period ending with any month. Moreover, at no time shall the water temperature at 
8UCI'I locations exceed the maximum Hmfts In the following table by mon1 than 3"f. (Main rivet tem~ are tamperatutea of 
those poftlons of the rtver eeeentially aimllar to and followfng the same thennal regime as the temperatures of the main low of the 
rtwr.) 

C. The area of diffusion of an afftuent In the receMng water Is a mixing zone, and that mixing zone shaH not extend: 

l. Over more than 25 peroent of h aosa 88dlonal atee or volUme of ftow In the Mlselsalppl RiYer; 

il. More than 28 acres of the Mississippi River 

The foltowlng data shalf be coiJected and recorded: 

1. WfJifJily ~ dthe ftver flow rate (dally \lh3n the ftver lows fall below 23.000 eta). 

2. Dally determination of the ambient river tempetature (at or upstream of station Intakes). 

3. Dally f800f'dlng of station dlacharge rate. 

4. Daily continuous recording of Che temperature of the station diac:harge. 

5. Daily determination of station load. 

8. A8 deemed necessary acoonting to the above data. dafty determination of the cros&-aedional average temperature at the 500 foot 
downstream crou-eectJon In the river 

Compllanoe with the thermallirnllations of Special Condition 7 shall be demonstrated as follows: 

1. When river flow ia 21 ,000 ds or greater and the ambient rtver temperature Is 5°F or more lower than the monthly limiting 
temperatures. the tempenrture monitoring c:urw, establishes that the pennittee es In compliance for all power generation levels; 
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2. When the rtver flow is less than 21,000 ds and.' or the ambient rtv. temperature is within 5o F d the monthly Umlting temperatura, the 
permittee shall demonstrate compGanoe using either: 

a. Plant toad, river flow. ambient river temperature, and the temperature monitoring curve, or 

b. Field maauran.,f of the rivet aos.sedional average temperature taken 500 feet dc:Jwnslream d the <iffusers. 

In the .wnt that c:ompliance mrioring shows that the permlctee hal exceeded the monthly limiting temperabl'e, the number of hours of 
such -.ceed8nce shal be AlpOfted on the permillee's Olsc:twga Monltonng Report 

1The tempenmn monitoring curve Identified as figure 2 in 1he Dec.nber 2000 •Revised Ternperatu"e Monitoring Curve for Quad 
em. Nudear Galerating Station·. 

2 When c:onditklns such as ice formation render the Mississippi River inaccessible to marine ac::tivtty, the Permittee may dem008trate 
compliance with the thermal limitations of Special Condition 7 by uang the most teeent field measuranent data collected at a rivw" 
flow equal to or less Chan the ftow for which fteld measurement data camot be collected. The most recent flekf meastnmn data 
llhall be nonnallmd to 1he power pt'Oductlan l8vel for the day when the rtver was inac:cesaible. 

SPECIAL CONDITION 8. 1lMn llhllll be no cltcharge of polychlorinated biphenyl compounds from erry disc:harge. 

specw. coti)IDQN 9. There shall be no discharge of COiilplexed metal bearing wastestreams and asaodated rinses from chlrniQI 
m..., dell Iii ~g. unless this permit hea been modlled to inc:tuda the new dlsc:t.rga. 

SPECIAL CQNDIDON 10. Oemonstndlon for the Quad Cities Nuclear PCM'W Station In accordance with Section 318(a) and 31e(b) of 
the Oean W*" Ad. was aPP"M'd by tEPA by h!aer dated J~ 28, 1G81 and by the lowe Department of Envtronm.at Quality (10£0} by 
letter dlltBd M8y 18, 1981. Based on these condusions the following actions by the permittee are required: 

A. The pennttlee ah8lJ monitor fish Impingement once per week, year roond. Each year's data shall be tabulated and comJ*8d to 
hlatoncal hh Impingement data for the same perlcd wtth the ,.....Its submitted to tEPA Ccmptiance Assurance Sec:tion and Iowa 
Departmad of Natural Reeources by JlAy 28, ead1 year. 

Iowa Oepam1ent d Na\nf Reeourees 
Alln. Fisheries ~ent Bidogist 
Bellewe Resaard'l Station 
2' 143 tfgtrfty 52 
EWI.wue. Iowa 52031 

B. The permittee shaR monitor water ternperatues as deeerlbed in Special Condition 7. 

SPECIAL CONPJDON 11. A permittee who wishes to establish the affirmative defense of upset as defined in 40 CFR 122.41(n) shall 
demonst'ate. ttwough property ligned, contemporaneous opaatn 1Q logs, or other relevant evidence that An upset ooetrred and that the 
permittee can klenUfy the cauee(s) d the~; the permitted facilty wu Ill the time beif'G property operalad; the permittee submitted 
notice of the upsel as reqt.ired in standard condition 12 of this permit; and the permittee canplled with any remedial measures required in 
standard eo~ dtion 4 ofltis permit 

seEC!Al CONO!TION 12. Discharge is alowed from the Unit 1 oiVwat.- separator and the Unit 2 oillwater separator in accord.-,c:e with 
the Spit Pravention Conbd and Countermeasure Plan (SPCC). If an applicable eflluent standard or water quality related efftuent 
limitation is prom~ated under Sec:tion 301 and 302 of the O•n Wat• Ad. (ONA) and that eflluent or Will• quality standard or limitation 
is more stringent than any effluent or water quality Umltations In ttis permit, or oontrofs a pollutart not limited in this NPDES Permit. the 
Agencies shall revise or modify the permit in accordance with the promutgated standard and shall notify the permittee. 

SPECIAL CONOIDON 13, The daily maldmum fecal ootibm count shall not exceed 400 per 100 mi. 

SPECIAL CONDITION 14. The Permittee shall record moritoring reeutts on Discharge Monitollng Report (DMR) Forms using one such 
form for each outfall each month. 

In the event tt\at an outfall does no1 discharge dutng a mon1hly reporting period. the OMR Form shall be ~ltted with no discharge 
Indicated. 

The Permittee may choose to submit eledJOnic OMRs (eOMRs) instead of matl ing paper OMRs to the IEPA. More information, including 
registration information for the eOMR program, can be obtained on the tEPA website, http://www.epa.&tate.il.us/waterledmrlindex.html. 
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The completed Discharge Monitoring Report forms shall be submitted to IEPA no later than the 28th day d the foUowlng month, unless 
otherwise specified by the permittir.;) authority. 

Permittees not using eOMRs shall mall Discharge Monitoring Reports wi1h an original signature to the I EPA at the follOWing address: 

Illinois Environmental Protection Agency 
Division d Water Pollution Control 
1021 North Grand Avenue East 
Post Office Box 19276 
Springfield, IDinois 62794-9276 

Attention: Compliance Assurance Section. Mall Code# 19 

SPECIAL CONQ!DON 15. The Agency has determined lhat the effluent limitations in this permit constitute BA TIBCT for stonn water 
which Is created In the existing treatment facilities for purposes of tNs permit relssuance, and no pollution pnwentlon plan will be required 
for suctt storm water. In addition to the c:hemicat apec:lfic monitoring required elsewhEre in this permit, the permittee shall conduct an 
annual Inspection d the taaUty sits to Identify areas contributing to a atcnn water discharge associated with lnduatlial adlvfty, and 
determine whether any fac:.tllty modlftc:ations have occurred which result In previoualy-treatecl storm water discharges no longa' recaMng 
trea1ment. If 8tPf sud'l discharges are Identified the penniltee shall request a modification of ttis permit wltlln 30 days after the 
Inspection. Records d the annual inspedlon ahalf be retained by the permittee for the tenn of this permit and be made avaDable to the 
AwJncy on request 

SPECJAL CONQIDON 16. The permittee shall monitor for bonx'l during periods when Sodl\11'1 Pentaborate Is dlsc:Nrged as a AISUit d 
tank testing and c:onnec:tion drainage from ccmponeuts In the radwaate tr.tment aystan. The efftu.'lt boron COI'IC8iltratlon In the 
subject discharge shaD not cause the receMng 8b'eam to exceed the water quality atandards In Section 302 of 35111. Adm. <Ada. Chapter 
1, Subatte C. Ttis permit may be modified to lndude effluent 11m1ta1ona or ,.qulranents which are coralstart with applicable laws, 
regulallons, or JudldaJ orders. The Agency wiD ~lc ncllce the permit modification. 

SPEQAL CONQIDON 17. cnb House Floor Drain &lnp shall only be routed to the Outfall 0011002 Open Cycle Diffusers during periods 
when lnc:reosed P""P seal cooling water l•kage Is significant enough so as to overload the wastewater treatment plant. Alternate 
routing of this disc:.harge shall nat take place In Ueu of proper maintenance and operation of the c::in:ulating pumps. 

SPECIAb CONQ!DON 18. This permit authcftzas the use of water treatment additives that were requested as part of this renewal. The 
use of any new additives, or change In those pnwlously appvved by the Agencies, or tf the permittee Increases the feed rate or quantity 
of the additives used beyond what has been apptOVed by the Agendas, the permittee shall request a modification d this permit in 
acc:.ordance with the Standard Condition • Attachment H. 

The permittee shaD submit to the Agencies on a yearty basis a report summarizing their etfot1s with water tr.tment suppliers to ftnd a 
suitable alternative to phosphorus based additives. 

SPECIAL CONDffiON 19, In order far the Agency to eYaluate the potential Impacts of cooling water Intake sbudunt ope1ations pursuant 
to 40 CFR 125.90(b), the permittee shall prepare and submit information to the Agency outlining aD1'8nt intake SIJ"uchn conditions at this 
fadllty, lnduding a detalJed description of the c:.unent Intake struch.l'e operation and design, desaiption of any ope18tional or strucb.nl 
modifications from ortginal design parameters, SOI6C8 waterbody ftow information, or other lnfonnation as necessary. The Information 
submitted should be In ac:c:ordance with the prvviously submitted information collection PfOPOS8I received by the Agency on May 10, 2005. 

The infcnnation shall also include a summary of historical 316(b) related intake impingement and I or entrainment studies, If any, as well 
as current Impingement mortatity and I or entrainment characterization data; and shall be submitted to the~ within six (6) months of 
the permit's effective date. 

Upon the receipt and review of this infonnation, the permit may be modified to require the submittal of additional information based on a 
Beat Professional Judgement review by the Agency. This permit may also be revised or modified in ac:.cordanc:e with any laws, 
regulations, or ;udidal orders pursuant to Section 316(b) d the Clean Wat.- Ad. 

SPECIAL CONQ!DON 20. For a period of 12 mon1hs following the modification date of this Permit. Total Residual Chlorine must be 
monitored orty at outfaD 003. 

A Total Residual Chlortne limit of 0.05 mgll (Daily Maximum) for outfall 003 shall bec:ome effective 12 months from the modlftcatfon date of 
this Permit. 
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The Permittee shall construct a dec:hlonnation system or some alternative means d compliance in accordance with the ~ 
schedule: 

1. Status Report 

2. Status Report 

3. Status Report 

4. Obtain Oper8tion Level 

3 mon1hs from the modification date 

6 months from the modification date 

9 months from the modification date 

12 months from the modification date 

Complance dates MI. out in this Pennit may be superseded or supplemented by compliance dates In judldal orders, « Pollution Control 
Board orders. This Pemlt may be modified, with Public Notice, to Include such revised compliance dates. 

The Permittee shall operate the dechlorination system « an alternative means of compliance in a manner to enstn continuous 
compliance with the Total Residual Chlorine limit, not to the extent that will result In vioi.Uons d other permitted effluent chanldertstlc, or 
water quality slandlirda. 

BEeoRTING 

The Pennltt• shall submit a report no lat•lhan fou1een ( 14) days following the compl.tlon dates Indicated above for each numbered 
item In the c:cmpllance schedule, Indicating, a) the date the item was c:cmpleted, or b) that the item was not c:anpleted, the raaon for 
non-completion, and the anticipated comPetion date. 
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Attechment H 

StMdard Conditione 

Definitions 

Act means the llinois EIMrormental Plot8dlon fJd. 415 ILCS 5 aa 
Amailded. 

Ae-K:J means~ ltllno6s ErMrorimelllal P10Wdlon ~· 

Boerd means the llnoie PoauUon Control Board. 

a..n W.... Ad (fonnedy referred to aa the Fedef'al W.W 
PotJuaon Contrd Ad) means Pub. L 92-500, ea amended. 33 
u.s.c. 1251 et seq. 

..00 (Natiol181 Pollutant Dllcharga EUmlndon System) meant 
the national program for 1sau1ng. modlfytng. ~ a te1sau1ng, 
tannNting, monitoring and enforcblg permlta, and lmpoelng and 
enfon:lng pretreatment requlramenta, under Sedlona 307, 402, 318 
and 405 of the Oe8n Wa18r ltd. 

UIEPA means the~ S..._ ElMranmenlaJ Protectiol, A{Jentcy. 

0.0, DlecMrVI means lhe dlld\arg8 of a pollutant meaiUf8d 
durtng a caJendar day or ..., 24-hout period that I"8888f18bty 
rep1111 nts the c:atendar day for purpoees of tamplk~g. For 
poiJutardB with Omltadona .,.,.... In unlta of 1111188. the •dally 
dlld\al'ga• 18 c:aJcuJated aa the tDtal mae of the pollutant 
cllcharged OYer the day. Fer pollutanta with limitations ~liB IS 
In oiMit units of rneaeuremente. the .dally diechlfge. 18 calculated 
aa h .....-age meaaurement of the pollutant ewer t. day. 

.........,.. o.lfy DIKMrge Unlle.lon (dally maximum) means lhe 
highest allowable daly dllcharge. 

Awrage Monthly Diecharge Uma.tlon (30 day a...erage) means 
the ~ allowable average of dally dlacharges over a catandar 
month, cak:ulal8d aa the IUf'l'l of al dally chcharges meaaut8d 
durtng a calelldar month dMded by the numbec' of daly cl8charge8 
meaaurad durtng that month. 

AY8f808 Weeldy Dl8charge Um."11ddon (7 day average) means the 
htghest aJJowable average of dally discharges CMif' a calendar 
WIIMik. calculated as the IUm of al daily dlacharges measured 
durtng a c:atendar week divided by U'le number of daly dlsc:hargee 
me8IUI'8d duftng that week. 

a..t ........,... Pnlco1lcM {BMPa) means IChedules of 
adiYitlea. prohibitions of pradk:es, maintenance procedu.-, and 
Olher management pracdce8 to prevent or reduce 1he pollution of 
waters of the State. BMPs aJ8o Include treatment tequlr9menta, 
ope~allng procedures, and pnldlces to co~ plant 8ita runoff, 
aplllage or leaks. sludge or waete disposal, or drainage tom raw 
maiBf1at lllorage. 

Aliquot means a sample of speclfted ~ used to make up a 
total compoefta sample. 

Grab Sample means an lndlvtduat aample of at lea8t 100 millllters 
coOed8d at a randomly selected time over a pMod not exceeding 
15 mlnu18a. 

24 Hour eompo.tte s.nple means a combination of at 1aaet 8 
sample aliquots of at least 1 00 mfllilitefs, collec:ted at pertodlc 
Intervals during the operating hours of a facility over a 24-hour 
period. 

a.Hour Compoelta Sample means a combtnaUon of at iea8t 3 
sample allquots of at least 100 miiiDtets, coOect8d at pertodJc 
lntetvals durtng the operating hours ot a faQtity o~~e~ an &-nour 
period. 

Flow ~ Composite s.mple means a comblnallon of 
sample allquota of at least 100 ndllll.enJ colfec:ted at pertodic 
lnterv8ls such lhal eilher the time lntalvaJ betulean ..en aliquot or 
h vokme of eac:n alquat is propoctollll to either h llham flow 
at lha lme d 18ft1P1119 or the IDC:IIetream flow an:. the colectiOn 
dthe ~aliquot 

(1) Duty eo comply. The petmltl8e must comply wtlh all 
condtloll8 fA It'll& permit Arty pennlt noncomplianCe 
c:onaauaa a vto1at1on of lhe Ad and Ia QI1)Unda for 
enbcement aclon, permit tllnnlnalon, revoc:alb• and 
.-.....ca. madllcat!<A. or for denial of a pennlt nM181Ual 
appllcalol•. The pen'I'IIIIIM lhall comply wllh etluenlllancWda 
or ~ ellatAshoed under Sec:Uon 307(a) of the Clean 
W,_ Ad for to* polutanta within the time pnMded In the 
regulaUone that 88lablllh .,_ •idarda or piOhlbltion8. even 
If the pennft has not yet bean modified to IIICOf'POt8f8 the 
requftrnentl. 

(2) Duty to.......,. If h penni~Mwllhee to~ an adMty 
regulal8d by ... permit aftw the uplration dal8 of thla pennit. 
the pe~u~ltee mull appty for and obtain a new pennlt. If the 
pennllae ..._ a proper application aa ~ by the 
Agtwtcy no later than 180 deya prtor to the eJCP1rat1on dale. It'll& 
permit lha8 continue In full ron:. and effect until the tlnal 
A(ltJttw:y declliol• on the~· hal been made. 

(3) Meed to hilt 01' reduCie ..:thlty nat • ...... It ahall not be 
a der. ... for a permittee In an enfon::ement aclfon thai It would 
t.w been n.c;eesary to Mil or reduce the permitted adMty In 
order ID maintain compOance wah the condltionl of ltlis permit. 

{4) Duty to mHtpt.. The pennfttee 8hafJ take Ill reaeonable 
stapa to rniRrrizB or prevent eny di8c:hatge In vlddon of this 
permit wNdi has a rea a CWible likelihood d acMtlely aflactng 
human hedh or the enWonment. 

(5) Proper opetllllon and IRIIIntiMnca. The penniUIM 8hafl at 
an times propetty ~ and mairtaln an tacmt1es and 
systema of lrealrnent and control {and rolatad appul18nance8) 
wHch are lri'ltBRed or l.ed by the pennlttee to actdeve 
c:ompllance with condltlonl rA this pemMt. Proper opel atloo 
and malutat•a lnc:blea e«ediw petfonnanoe, adequate 
funding, adaqlllll8 operator ltafllng - trab*1g, and edequate 
lebonlb y and process eo~llrola, Inducing appropiatlt quality 
888UnlnC8 procedures. This prcwltlion require& lhe oporatlon of 
back-up, or awdJiary facilltlas, or sfmltar syMn8 only when 
nec:easary to achieve compliance wtlh the conditions of the 
permit. 

(6) Pwmlt ec:dons. This penntt may be moclfted, revoked and 
feiull8d, or tarmNted tor cauee by U'le fi,gfltw::y punuant to 40 
CFR 122.62 and 40 CFR 122.83. The tJing of a ntqU88t by the 
pennlt!8e for a permft modlftcatlon, revocation and reiauance, 
or tarmlnatlon, or a noaftcation of plonned changes or 
antidpated noncompliance, doee not *'f any permit condition. 

(7) Property rtghta. Thi8 permit does not C'#fVfly arry property 
rights of 81rf 80ft. or any exdulfve prtvilege. 

(8) Duty to provide fnfonnatlon. The permllt8e lhall fumtsh to 
the Ag/IN:y wtthln a raasonable time, any Information which 1he 
AljJency may request to detonnlne whether cauae exists for 
modifying, nNOking and relsaulng, or tetmlnatfng lhls pennlt. or 
to detannlne c:ompianoo with the permtt. The permittee 8hal1 
aJao fumistt to the AgiJ«:f upon request. QOPioe of f8COfds 
reqWred 10 be k.8S)t by ... pemilt. 
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(9) IMpettiGn and entry. The penntttee &hal alow an authorized 

repreeentatNe of the Aflenl::"/ or USEPA (lndudlng an 
authorized contractor acting 88 a representative of the Agency 
or USEPA). upon the presentation of credentials and other 
documents as may be tequlred by law, to: 
(a) Enter upon the pennlttae's pramlsea 'Nhent a ragulatad 

fadlty or activity 1e locat8d or conduct8d, or where records 
must be kAisX under the concl6ons d this pennlt; 

(b) Hewt 8CC8II to and copy, at llllrnnatlle Mrnee. any 
recordllhal muat be kept under the COidtlons of lhla 
permit; 

(c) Inspect at rusonable lfme8 any fadBtiM, equipment 
(lndudlng moultortug and control equJpment), practices. or 
operaUons "89' lfat8d or NqUirad under this pennlt; and 

(d) Sample or monllor at reasonable times. tor the pwpoae of 
asaurtng permit ClOiftC)Ialw.:e, or as otti«1MMa aulhortzad by 
._ Ad. fiiiiY sube181as or paramaen at tlnf loc:allon. 

(10) Monitoring end recorde. 
(a) Samplee and measurements taken for the purpoee of 

rnoniD1ng shall be I"8PNN88 datNe of the rnonftol9d 
adMty. 

(b) The peunlltee shall retain racorda of all mouitor'.J~g 
lnrormadon, lndudlng al calibralon and maintenance 
recorda, and .. ortglnal atrfp c:hart recorcll91 tor 
conttnuous moldtor'.l lg lnatrur'nentali. ClOptes of al 
rapof1s raquired by thle permit. and recona of a1 data 
Ul8d to complet8 the application for ttdl permit, for a 
period of at l8e8t 3 years fn)m the date of thl8 permit, 
meaawament, report or application. Racord8 f9l8t8d to 
the perndllae'a I8WIIg8 sludge use and dlepoeat adMIIe 
lhal be ratained for a period of at least he yean~ (or 
longer 88 required by 40 CFR Part 503). This period may 
be exlallded by requeet of lhe Agency or USEPA at tJIT'f 
time. 

(c) Records of monitoring Information ahalllndude: 
(1) The date, uact place, and Ume of sampling or 

meaauranems: 
(2) The lndMdual(s) who petfonned lho sampling or 

rneaeuramenl8; 
(3) The data( a) enatyle8 were performed; 
(4) The individual( I) who performed the analy8ea; 
(5) The anatytical t8chn6ques or melhodl used; and 
(6) The reaul8 of auch analy8e8. 

(d) Monitoring rnuat be conduded according to test 
procedures approwd under 40 CFR Pert 138, unless other 
tall procadurw have been apedfted In this permit Where 
no teat procedure under 40 CFR Part 138 has been 
approyed, ... penntUee mu8l su!mJt to ... Ao«tCY 8 teet 
rneChod for ~· The permllile Bhal c:albratB and 
perform malntenanc:e procedures on al mor.ftor'.ng and 
analytical lnlbumentatlon at lnteMIIs to ensure accuracy 
of measurements. 

( 1 1) Slgn.tory requirement AM appCications. ~ or 
lnfonnation submll8d to lt1e At,Jetey lhaJl be Signed and 
c:ertlted. 
(a) Application. All permit applications lhal be signed 88 

foUowa: 
(1} For a COfpOnltlon: by a prlncipiiJ executive oflcar of 

at least the level of 'lice preektent or a pereon or 
position having overall responslbiUty for 
envtronmentat maltafs for the ~: 

(2) For a paftner1hlp or 8018 pn)prietotlhip: by a general 
partner or the proprietor.~ or 

(3) For a munk:lpaftty, Stale. Federal, or other PtA* 
agency: by ellher a ptlnc:lpal exec:utiYe oftlc:er or 
ranking elected ~1. 

(b) Reporta. All 1eporta NqUired by pennlts, or other 
lnfcnnation requested by the AQeney shall be &qled by 8 

pen10n de8atbed In paragl11ph (a) or by a duly authorized 
repreaa 1taltwe of that peraon. A per10n Is a dUy 

authoftz8d nlpi'8S8ntalfve only If: 
( 1 ) The authorization Is made In writing by a petSOn 

deaai:Jed In paragraph (a); and 
(2) The authorization speciflea either an lndMdual or a 

potition responsible for the ovetaD operallon of the 
facility, fn)m which the dlacharge orlgil18181. 8UCh 88 
a plant manager, 1Up8ib llaldent or person of 
equivalent AJSpOI-.Iblity. and 

(3) The Wltlan aulhortzatlon Is 8Ubmiltad to the ~· 
(c) a....- of Auetoltrdon. ran~ under (b) 

il no longer accunlf8 becall88 a dilrNelat lnclvldual or 
polltlon has rwponslbllty for the cwerall op8nltton of lhe 
facility, a new authorization eatl8fylng lhe requlremelats of 
(b) must be 8Ubmllted to the Aoenr:t prtor to or together 
with any "'PC)I't8. ~~~. or applicaUone to be ligned 
by an 8Uihorizled rap a 1 a dallw. 

(d) Certtftc811an. Any pel.on ligning 8 cloaJrnd undet 
patagraph (a) or (b) of lhls 88dlon ahall make lhe 
foOowfng c:ertflcation: 

I certify under penalty of law that this document and all 
attachmenta ware prepared under my dlredlon or 
aupeMa1on In accotdance with a sya~an dellgl..ct to 
88IUt8 that qualified penlallnel properly gather and 
8YUiuM8 the lnfotmallon eubmlt8d. Baled on my Inquiry 
of the penon or perwona who manage tho lylt8m, or 
thole perwona dlrec:ly t'88pOn8ible for gathertng lhe 
lnfonndon, the lnfonnalon IUbmltt8d Is, to the beat of 
my knowtedge and belief, true. accurate, and eomplete. I 
am 8W8f8 that U.. era lignlftcant penalle8 for 
submlling false lntofmaacrf, lndudlng lhe pcalblity of 
ftne end ln'lprtlotmn g knowing vtoladona. 

( 12) Repol1lno requlrernela. 
(a) ,._ned changea. The pem littee shall gMI nolce to the 
~ aa aoon 01 poaaible of any planned phyalcal 
alterations or additions to the permitted faci1lty. 
Nob Is n.qufred when: 
( 1 ) The alteration or addlflon to a penniUiad facility may 

meet one of the ctltefta for detelmi •IQ whether a 
facility 18 8 new IOUI'C8 pursuant to 40 CFR 122.29 
(b); or 

(2) The aftenltlon or addition coukt aignllcantly change 
the nature or lna'eMe the quantity of pollutants 
dilchargec:l. This notiftcatlon applies to poiJutants 
~lch are subted neither to effluent limitations In the 
permit, nor to notlftc:atlon requ1ramanta pursuant to 
40 CFR 122.42 (eXt). 

(3) The alleralion or addition resu11a In a ligl tHk:ar It 
change In lhe pet •nibe's siudge u.. or disposal 
plaCices, and such altetation, addition, or ~ 
may justiff the application of penntt condiUona that 
are different from or abeent In the exildng pennlt, 
lnctudlng notification of additional U88 or dl8posal 
slfee not reported during the pennlt app8eation 
process or not nlpOfted pursuant to an appr'0\'9d 
land epplk:alon plan. 

(b) Antldpae.d noncon1PI811Ce. The permhtee lhal give 
advance notice to the AIJer'ctl of any planned changes In 
the penntUed faclllty or activity which may reeu1t in 
noncompflanc:e with pennlt requirements. 

(c) T,...,.. This permit Is not lransfarat* to any person 
except,.... nollce to the~-

(d) Complt.nce ~. Report& of compliance or 
noncomplence with, or arry .,. ogress feports on, Interim 
and anal requiramentB contained in arry compflanc:e 
schedule of this pennlt shalt be submitted no later lhan 14 
days following each achedule date. 

(e) Monitoring reports. Monitoftng results shell be reported 
at the lnt8M1fs specified elsewtlere In lhi8 pennit. 
( 1 ) MollltOOng resu1t1 rnu1t be report8d on a Dtecharge 

MoniCcr'.ng Report (DMR). 
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(2) If the permittee rnonitonl any pollutant more 
frequently lhan required by the pennlt, using tell 
procedures approved under 40 CFR 136 or as 
speclfted In the permit, the resuhs of this monitodng 
shaD be Included In ltte calculation and reporting of 
the data subm!U8d In the DMR. 

(3) Calculations for al ftmitations which require 
av.aglng of measutements shall utilize an atHhmetic 
mean untess othefwfee apecifted by the fvJency In 
thepennlt. 

(f) rwem,.four hour repeNting. The permittee shall report 
any noncompllanca which may endanger healh or the 
environment. Any infonnation shal be provided oraUv 
within 24-hours from 1M time the pennfttee beoomel 
aware of the circumstances. A wrtUen submission 8halt 
also be provtded within 5 days of the ttme the pennia8e 
becomes aware of the c:iraJm8tanceL The wrta.n 
8Ubmi8alon shall contain a deecrtption of "' 
noncompliance and Its cause; the period d 
noncompliance, Including exact dates and time; and If the 
noncompliance ha8 not been COIT8d8d. the anticipated 
time It 18 expected to continue; and steps taken or 
planned to reduce, eliminate, and prewnt reoccurrence 
ot the noncomplance. The lolowlng 8hal be Included as 
lnfonnallon whiCh must be rapoc1ed within 24-nouts: 
( 1) Any unanticlpat8d bypas8 which exceed& any 

emuent llmJtation In the permit 
(2) Any upaet wtUc:h exceeds any etnuent limitation In 

thepennil 
(3) ~ d a muimum daily di8charge limitation for 

any d the polutants llst8d by the AoencY In the 
permit or any pollutant which may endanger heafth or 
the environment 
The AQency may waive the 'Mittan raport on a c-. 
by-c:8l8 ba8i8 If the Of8J report h8e been received 
wiiNn 24-hoWI. 

(g) oa-r noncompliance. The pennitt8e ahal report a1 
inst.ance8 of noncompliance not reported under 
paragraphs (12) (d), (e). or (f), at the time monltonng 
repotta ere submltled. The reports shall contain the 
lnfonnatlon listed In paragraph (12)(f). 

(h) OttMr lnformlllon. Where the pennlttae becomes 
aware that It failed to submit any relevant facts In a penntt 
application, or submitted lnconeet lnfotmatlon In a permit 
appficatlon, or In any report to the Agerw;y, It shaD 
promptty submit such fads or Information. 

(13) Bypau. 
(a) Oeftutiona. 

( 1 ) Byposs means the lntentlonat diversion of 'W88te 
streams from any portion of a tJeatment facility. 

(2) Severe property damage means substantial 
phylk:al damage to property, damage to the 
treatment faclllies whk:h cauees them to become 
Inoperable, or substantial and permanent loss d 
natural 1'880UI"C88 which can ntaaonably be 
expected to occur in the abeence of a bypasa. 
Severe property damage does not mean economic 
loa caused by dataya In production. 

(b) Bypasa not en:eedk 19 limitations. The pennittBe may 
allow any bypa88 to occut wNch does not cause 
efttuent limitations to be exceeded. but onty If It also 18 
for esaentlat maintenance to assute eftk:lent 
operation. These bypasses are not aubject to the 
provlaions of paragraphs (13)(c) and (13)(d). 

(c) Nolk:e. 
( 1 ) Anticipa1ad bypasa. If the pennitlee knows In 

advance of the need for a bypass. It shaH submit 
prior notice, if possibfe at least ten days before 
the date of the bypass. 

(2) Unanticipated bypass. The pennltlee 8hal 
submit notice of an unanticipated bypasa aa 

required in paragraph (12)(f) (24-hour notice). 
(d) Prohibition of bypass. 

(t) Bypass Is prohibited, and the Agency may take 
enfotcement action against a penniUee for 
~ ... unless: 

(i) Bw-a was unaY06dable to pnwem loa& of life, 
peraonallnjury. or 88Y8I'e property damage; 

(U) There Mre no feasible aJternattvee to the 
bypasS, such as the use of auxlllaly treatment 
fadlitiee, retention of untreated W88l88, or 
maint8nance duttng nonnal pertodl of 
equlpmed downtime. This concllon Is not 
satided If adequata back-up equipment ahould 
haVe been lnelaUed In lhe exarcl8e of 
reuonabfe engineering Judgment to pnwent a 
bype8a which occuned during nonna1 pertoda 
of equipment downtime or preyentive 
rna~Narwa; and 

(lfl) The perrniaee IUbmftted nollce8 .. ~ 
under paragraph (13)(c}. 

(2) The Agency may approve an anticipated bypass, 
after co.l8ider:ilg Ita adverse efreda, If the AQerct 
det8nnine8 that It wtll meet the thNe c:ondlllon8 
liMed aboYe In palagnll)h (13)(d)(1). 

(14) Upset. 
(a) Definition. Upset means an exceptional Incident In which 

theta Ia unln1endonal and temporary noncompBance with 
technology ba&ed penntt elblnt Nmltalionl beaM• of 
fadonl beyond lhe I'8880Nible con1rd d the pem.-... 
An upeet doe8 nat Include noriCOITipllanoe tD the exl8nt 
causad by operallonal error, tmproperty dea9ted 
treatment facllltle8. inadeqlNibt treatment faclllles. tadt of 
~ maintenance, or cateleas or Improper 
operation. 

(b) Effect of an upeet. Art upeat c:onstilutee an aflml8ttve 
defense to an aetion brought for noncornpllance with such 
tachnotogy based permit eflluent limltalkms If the 
requlrementa of paragraph (14)(c) are met. No 
detannfnation made dwtng admlni8W11Ye nMew of 
claJrns that noncornpllance waa cau.d by upeet. and 
betore an adion for noncompliala, 18 ftnal admllllstratNe 
action subject to judk:ial review. 

(c) Conditione nec•eary for a demonstration of upeet. A 
permittee who wtahes to eetabtish the afftrmatNe defanae 
of upset shall demonellata, through properly s'gned, 
contemporaneoul operatlflg logs. Ot other relevant 
evtdence '*= 
(1) An upset OCCUT8d and that the permiU8e can Identify 

the cau88( s) of ltte upeet 
(2) The pennftted facility was a1 the time being property 

operatsd; and 
(3) The pennllae subndtted notice d the upset as 

requited in paragraph {12)(f)(2) {2~ notiQe). 
(4) The pennltl8e complied wllh any remedial meaaures 

requited under paragraph (4). 
(d) Burden of proof. In any enforcement Pft)C88ding the 

pennittee seeking to establlah the occ:urrw10e of an upset 
has the burden of ptOOf. 

(15) TI'8Mfw of permlta. Pannltl may be 1ranaferred by 
modification or automatic .... ...,., as de8cribed below: 
(a) Ttansler8 by modltk:ation. Elocept aa provtded In 

panqaph (b), a pennlt may be transfemld by the 
permltee to a new owner or operator odtJ I 1te penni~ 
has been modified or revoked and relesued pursuant to 
40 CFR 122.82 (b) (2), or a minor modification made 
pursuant to 40 CFR 122.63 (d), to Identify lhe new 
permittee and lncorponda such other requirementa as 
may be necessary under the Cteen Water Ad. 

(b) Automatic traualara. Aa an altama&MJ k) ll'anslanl under 
pa~agraph (a), q NPOES pennlt may be eutonldcaly 

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



Page 12 

transferred to a new pennittee if: 
( 1 ) The CUfT8nt permittee notiftas the ~ at teast 30 

days in advance of the proposed transfer date; 
(2) The notice lnaudes a written agreement between the 

existing and new penniUaes containing a speclfted 
date for transfer of pennlt responlibioty. coverage and 
liability between the existing and new pennitteea; and 

(3) The Agency doee not notify the existing permittee and 
the propoeed new pem littee d Its intant to modify « 
revoke and reissue the permit. If this notice Ia not 
recet\led, the transfer Is etrec:ttve on the date specifted 
in the ag~nt. 

(16) AJI manufadurtng, commeraat, mlnJng, and siMcultural 
diachargers must notify the Agency aa 8000 as they know or 
have reason to belleYe: 
(a) That 8tfy adMty has oc:cutred « wll occur which would 

resull In the dllcharge of 81?1 toxic poOutant ldenttfled 
under Section 307 of the Clean Water Act which Is not 
limited in the permit. If that discharge will exceed the 
highest of the followfng notification levels: 
( 1 ) One hundred micrograms per liter ( 100 ugll); 
(2) Two hundred micrograms per liter (200 ugll) for 

acrolein and aaytcntrUe: five huncSntd rnlctograms 
per liar (500 ugll) for 2,4-dlnilrophenol and for 2-
ITI8th)1-4,6 dlnilrophenol; and one rnllgl.-n per uter 
(1 mgll) for antimony. 

(3) Five (5) lmes the maximum CGnQittbaHon value 
reported for that pollutant In the NPOES permit 
app8catlon; or 

(4) The fewt e&tabl!shed by the ~ In thl8 pennlt. 
(b) That they have begun or elCped to begin 10 use or 

manufacklre 81 an lntermediat8 « lnal ptOduct « 
byproduct any toxic poltutaJ't which waa not repofted In 
the NPOES permit application. 

(17) AJI Publicly Owned Treatment Worb (POTWs) must provide 
adequate notice to the Agency of 1tte following: 
(a) Any new Introduction of pollutants Into lhat POTW from 

an Indirect dilcharge whiCh would be sutlteCt to Sections 
301 or 306 d the Clean wnw Act if It wece <1tect1y 
discharging those polutanta; and 

(b) Any substantial change In the vdume or chat8cter of 
pollutants befng Introduced Into that POTW by a source 
Introducing pollutants Into the POTW at the time of 
Issuance of the permit. 

(c) For purpoeea of this paragraph, adequa18 notice shalt 
Include lnfomtrion on (I) the quality and quantity of 
etlluert lntroducad into the POlW, and (i ) fllf'IY 
anticipated Impact d the ctw1ga on the quantity or quality 
of eftluent to be dildtalged from the POTW. 

(18) If the permit Is Issued to a pubtlcly owned or publicly regulated 
treatment WOfb, the penniUee shall require any induatnal 
ueer of such trea1ment works to comply wt1t1 federal 
requirements CCMK:eming: 
(a) U8er charges pursuant D Section 204 (b) of 1\e Clean 

Watsr Ad. and applcable regulations appearlo-,g ln 40 
CFR35; 

(b) ToJdc polrutant eftluent standards and pretreatment 
standards puniWint to Sedlon 307 of the Clean waw 
Act; and 

(c) Inspection, monitottng and entry pursuant to Section 308 
of lt1e Clean Watet Ad. 

(Rev. 7-~2010 bah) 

(19) If an appticabfe standard or Imitation Ia ~ under 
Section 301(bX2XC) and (D), 304(bX2), or 307(a)(2) and that 
eflluent standard or limitation le more stringent than any 
effluent limitation In the pennlt, OC' controls a pollutant oot 
llmltad In the permit. the permit shall be prornptty modlfled or 
revoked, and reteaued to codomt to that eflluent •ldald or 
limltatlort. 

(20) Any authortzatlon to construct Issued to the permittee 
pursuant to 3510. Adm. Code 309.15418 hereby incoq)olated 
by reference ae a condition of this pennll 

(21) The permltt8e shaD not make any fal8e atatament. 
tepreSentatlon or certitlcation In any applicaton, record. 
report, plan or other document aubmitled to the AQetrcy or lhe 
USEPA. OC' recr.*'ed to be matnta!ned under thia pennll 

(22) The Clean Water Ad. provides that any pe111011 who violates a 
pemlt condition Implementing Sections 301, 302, 308, 307, 
308, 318, or 405 of the Clean Water Ad Is subject to a cMI 
pena1y not to exceed $25,000 per day of such vtolatJon. Any 
person who willfully or negligently violates permit condllons 
Implementing Sections 301 , 302. 306, 307, 308, 318 or 405 of 
the aean Water Ad is IUbject to a 1ne a1 not 18M 1\an 
$2,500 nor more than $25,000 per dt!tf of~. or by 
Imprisonment for not mont than one year, or both. 
Additional penalties for violating the8e 88Gtionl of the Clean 
wat8r Ad are identified In 40 CFR 122.41 (a)(2) and (3). 

(23) The Clean Water Ad provldee INd any peraon who falliftes, 
tampere wtth. OC' knowingly IW1ders lnaccuraM eny rnoultortug 
device or method requk8d to be rnalntainad under til permit 
shal, upon conviction, be punished by a fine of not more lhan 
$10,000, or by Imprisonment for not mora tt... 2 years. or 
both. If a conviction of a person Is for a violation commlttad 
after a ftf'8t conviction of such petSOn under thia paragraph, 
puniahment Ia a fine of not more than $20,000 per day of 
violation, or by Imprisonment of not more thin 4 years, or 
both. 

(24) The Clean Wrbr Act provides that any person who knowingly 
makes any false statement, repreaentation, or certllcaaon In 
any record or other document submitted or required to be 
maintained under this pennlt. lnauding monltoRng repoft& or 
reports of compliance or non-compliance lhall, upon 
conviction, be punished by a fine of not more than $10,000 
per vto~ation, or by lmp'fsonment ror not mote than e months 
per vtoletion. or by both. 

(25) Collected seteening, stuniea. sludges, and other solid& shall 
be dlapoaed of In such a manner as to pnrvent entry of lhose 
W88te8 (or runoff from the waetes) Into waters of the State. 
The proper authortzation for IUCh disposal shall be obtained 
from the ~ and Is Incorporated as part tMnof by 
reterenc:e. 

(26) In case of contUct between these standard conditlolts and any 
other condltlon(s) included in thle pemit. the other 
condttlon(a) shall gowm. 

(27) The permittee shafl comply with, in addition to the 
requirements of the permit. al applicable provteionl of 35 II. 
Adm. Code, Subtide C, SOOtiCie D. Subde E, and all 
applicable ordefs of the Board or any court with jurtadk:tion. 

(28) The provisions of this permit are severable, and If any 
provision of this permit. or the application of any provtaton of 
this pennit ia held Invalid, the remaining provls6ons of lhia 
pennlt shall continue in full force and effect. 
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ILLINOIS POLLUTION CONTROL BOARD 
August 18, 1988 

COMMONWEALTH EDISON 
QUAD CITIES POWER STATION, 

Petitioner, 

v. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

) 
) 
) 
) 
) 
) 
) 
) 
) 
) 
) 

ORDER OF THE BOARD (by J.D. Dumelle): 

PCB 88-129 

This matter comes before the Board upon receipt of an August 
18, 1988, Agency Recommendation concerning Petitioner, 
Commonwealth Edison Quad Cities Power Station's request for 
provisional variance from the limitations set forth at 35 Ill. 
Adm. Code 302.211 and Part 303. 

On August 17, 1988, Petitioner filed a request for 
provisional variance with the Illinois Environmental Protection 
Agency (Agency) seeking temporary relief from this Board's water 
temperature standards. 

Petitioner's NPDES permit sets water temperature limits at 
Petitioner's facility and prohibits Petitioner fro• exceeding 
these more than lt of the time in any 12-month period. 
Additionally, at no time shall the water temperature exceed 
maxi•um temperatures by more than 3°P. Special condition No. 6, 
8 NPDES Permit No. IL0002224. 

Petitioner avers that the severe drought and extremely hot 
weather, low river flows, elevated ambient river teaperatures, 
and decreased heat dissipation have imposed severe operating 
restrictions on the generating station. Owing to the weather 
Petitioner predicts that it will exhaust the 1' limit for maximum 
exceedancea (of the 3°P condition) during mid-August of 1988. In 
support of this Petitioner has stated the following: 

•Typically, a•bient water te•peratures in pool 
No. 14 do not exceed 80° during the aum~~er 
months. However, the unusually hot and dry 
weather we have experienced has caused ambient 
water temperatures to rise above 80° 
throughout much of the summer. Ambient water 
temperatures exceeding 84.2°P have occurred 
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short periods throughout July 

Recent data submitted by Petitioner indicates a river 
temperature of 86.5°P on August 17, 1988. 

Notwithstanding this, the increase has occurred gradually 
and Petitioner claims that resulting environmental impact will be 
minimal. The Agency concurs in this judgement. 

In its Agency Reco .. endation the IEPA urges this Board to 
grant the requested provisional variance stating that failure to 
do so would impose an arbitrary and unreasonable hardship on 
Petitioner. 

The Board agrees, Petitioner is granted provisional variance 
from 35 Ill. Adm. Code 302.211 and Part 303 subject to the 
following conditions: 

a. This variance shall begin when Quad Cities station uses 
up their NPDES permit allocated 87.6 hours for discharge 
of effluent hotter than the te~eratures allowed in 
special conditions No. 6, B of their NPDES permit and 
continue for 45 days or when Quad Cities Station uses up 
the additional 175 hours received from granting this 
variance, whichever occurs first. 

b. During the variance at no time shall the water 
temperature discharged exceed the maximum limits in 
special condition No. 6, 8 of their NPDES permit by more 
than 3°P. 

c. During this variance, the Petitioner shall maintain a 
continuous temperature and flow recorder for the cooling 
blowdown to the Mississippi River. Such records shall 
be submitted with Petitioner's Discharge Monitoring 
Reports. The records submitted should indicate the 
daily temperature discharge to the Mississippi River. 

d. The Petitioner shall mitigate possible adverse effects 
to the river's fishery and conduct daily observations of 
fish condition. 

e. Within 10 days of the date of the Board's Order, 
Petitioner shall execute a Certificate of Acceptance and 
Agreement which shall be sent to Mark T. Books at the 
address indicated below: 
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Illinois Environmental Protection Agency 
2200 Churchill Road 
P.O. Box 19276 
Springfield, Illinois 62794-9276 
ATTN: Mark T. Books 

This variance shall be void if Petitioner fails to 
execute and forward the certificate within the ten day 
period. The ten day period shall be held in abeyance 
during any period that this •atter ia being appealed. 
The form of said Certification shall be as follows: 

CERTIFICATION 

I, (We), Commonwealth Edison Quad Cities Power Station, 
having read the Order of the Illinois Pollution Control Board, in 
PCB 88-129, dated August 18, 1988, understand and accept the said 
Order, realizing that such acceptance renders all ter•a and 
conditions thereto binding and enforceable. 

Pet1t1oner By: Authorized Agent 

Title Date 

IT IS SO ORDERED. 

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control 
Board, b~ certify that +ove Ocdec vas adopted on 
the ~ day of ~5£ , 1988 by a vote 
of ~= . 

Illinois Pollution Control Board 
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CDTIPIBD lfAIL 

Itt • ltark Books 
Division of Vater Pollution oantrol 
Illinois lnv1ronmental Protection Agency 
2200 Churchill Road 
Post Offic.e Box 19276 
springfield, Ill~ls 62794-9276 

August 23, 1988 

SUbject : Provisional Variance for QUad Cities 
Generating Station--IPCB 88-129 

Dear tu. Books: 

1, cc..onwealth Bd1son, Quad Clt1es PoNer Statton, having rea4 
the Order of the Ill~1s Pollution control Board 1n PCB 88-129 dated August 
18, 1988, understand and accept seld Order. realizing that such acceptance 
renders all ter.s and conditions thereto binding end enforceable. 

438'7e 
JPS:.»tH:dd 

bee: a. L. au 
Pile: 04-PD-N2 

IPCB-88-129 
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ILLINOIS POLLUTION CONTROL BOARD 
July 13, 1989 

COMMONWEALTH EDISON ) 
QUAD CITIES POWER STATION, ) 

) 
Petitioner, ) 

) 
v. ) PCB 89-115 

) 
ILLINOIS ENVIRONMENTAL ) 
PROTECTION AGENCY, ) 

) 
Respondent. ) 

OPINION AND ORDER OF THE BOARD (by J. Marlin): 

This matter comes before the Board upon a recommendation 
filed by the Illinois Environmental Protection Agency ("Agency") 
on July 12, 1989 recommending the Board grant a 45-day 
provisional variance to Commonwealth Edison's Quad Cities Power 
Station. Commonwealth Edison requests a variance from their 
thermal discharge limitations under 35 Ill. Adm. Code 302.211 and 
Part 303. 

Commonwealth Edison owns and operates Quad Cities nuclear­
fueled electrical generating facility located near Cordova, 
Illinois on the Mississippi River. This station consists of 2 
boiling water nuclear fission reactors each providing steam to a 
turbine generator. Two boiling water reactors provide a maximum 
capacity of 1666 megawatts. Circulating water used to cool and 
condense the steam from the generating process is discharged to 
the Mississippi River. 

According to the Agency, Commonwealth Edison's NPDES permit 
states that, "Water temperature at representative locations in 
the main river shall not exceed the maximum limits identified in 
the following table during more than one (1) percent of the hours 
(87.6 hrs.) 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" (special condition t 6, a, NPDES permit 
tiL0002224): 

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec - - - - - - - -
•r 45 45 57 68 78 85 86 86 85 75 65 52 

Commonwealth Edison has stated that the extremely hot 
weather and moderate drought conditions have caused low river 
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flows, elevated ambient river temperatures, and decreased heat 
dissipation which have in various combinations imposed severe 
operating restrictions on several of Edison's generating 
stations. While at the same time, record electrical demands have 
occurred. This has resulted in Commonwealth Edison's electrical 
reserve levels to become dangerously low. 

Commonwealth Edison has stated that the Quad Cities Station 
has used up all their available hours for the station as of July 
10, 1989. The Agency agrees with Commonwealth Edison that denial 
of this provisional variance would impose an arbitrary or 
unreasonable hardship upon Commonwealth Edison. 

Commonwealth Edison has requested an additional 100 hours to 
be used during this provisional variance period. Commonwealth 
Edison's current permit limits will allow them to recover 71.6 
hrs. as of August 1, 1989. Commonwealth Edison has stated "we 
would like to point out that this request essentially grants only 
28.4 hours of exceedance than we would normally experience under 
existing standards; however, it allows the redistribution of some 
of these hours into July, if necessary. In addition, the hours 
of standard temperature exceedance experienced during this 
provisional variance period shall not be credited toward the 87.6 
hours exceedance limitation imposed by the NPDES permit" 
(Variance Request at 2). Commonwealth Edison has also stated 
that the request for additional hours will not affect their 
intention to observe the 3°F allowable temperature excursion. 

Commonwealth Edison has stated that "typically, ambient 
water temperatures in Pool 14 do not exceed eo•r during the 
summer months. However, the unusually hot and dry weather we 
have experienced this summer have caused ambient water 
temperatures to raise above 80°P throughout much of the summer. 
Ambient water temperatures exceeding 84.2°F have occurred 
regularly for short periods throughout July. The rise in 
temperature has occurred gradually over several months time and 
the fish community has had sufficient time to respond to 
increased temperatures." The Agency obtained temperature data 
from Commonwealth Edison by phone on July 11, 1989 indicating the 
river temperature as of July 10, 1989 to be 85.7°F. Commonwealth 
Edison further stated that "fishery surveys conducted in July and 
August, 1988, have not detected any substantive change in 
community composition downstream from the Quad Cities Station 
discharge. Cool water species have responded to avoidance 
threshold temperatures and have moved to portions of the river 
more suited to their normal thermal preferences." The Agency 
therefore concurs with the Petitioner that the anticipated 
environmental impact of this variance will be minimal. rhe 
Agency also states that there are no public water supplies which 
would be adversely affected nor any federal laws which would 
preclude the granting of this variance. 
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The Board having received notification from the Agency that 
compliance on a short term basis with the thermal discharge 
limitations imposed by 35 Ill. Adm. Code 302.211 and Part 303 
would impose an arbitrary or unreasonable hardship upon 
Ca.monwealth Edison, and the Board concurring in that 
notification will grant Commonwealth Edison's provisional 
variance, subject to the conditions suggested by the Agency. 

This Opinion constitutes the Board's findings of fact and 
conclusions of law in this matter. 

ORDER 

1. Commonwealth Edison is hereby granted variance from 35 Ill. 
Adm. Code 302.211 and Part 303 for ita Quad Cities Power 
Station, subject to the following conditions: 

a. This variance shall begin when Quad Cities Station uses 
up their NPDES permit allocation of 87.6 hours (July 10, 
1989) for discharge of effluent hotter than the 
temperatures allowed in special condition 16, B of their 
NPDES permit and continue for 45 days or when Quad 
Cities Station uses up the additional 100 hours received 
from granting this variance, whichever occurs first. 
The hours used during this provisional variance period 
shall also be excluded from the 87.6 hours limitation 
imposed by their NPDES permit. 

b. During the variance, at no time shall the water 
temperature discharged exceed the maximum limits in 
special condition 16, B of their NPDES permit by more 
than 3°F. 

c. During this variance, Commonwealth Edison shall maintain 
a continuous temperature and flow recorder for the 
cooling blowdown to the Mississippi River. Such records 
shall be submitted with Commonwealth Edison's Discharge 
Monitoring Reports. The records submitted should 
indicate the daily temperature discharge to the 
Mississippi River. 

d. Commonwealth Edison shall mitigate possible adverse 
affects to the river's fishery and conduct daily 
observations of fish condition. 

e. Within 10 days of the date of this Order, Commonwealth 
Edison shall execute and submit a Certificate of 
Acceptance and Agreement shall be sent to Mark T. Books 
at the address indicated below: 

Illinois Environmental Protection Agency 
2200 Churchill Road 
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P. o. Box 1g276 
Springfield, IL 62794-g276 

Attention: Mark T. Books 

This variance shall be void if Commonwealth Edison fails to 
execute and forward the certificate within ten day period. The 
ten day period shall be held in abeyance during any period that 
this matter is being appealed. The form of said Certification 
shall be as follows: 

CERTIFICATION 

I, (We), , having read the 
Order of the Illinois Pollution Control Board, in PCB 89-115, 
dated July 13, 1989, understand and accept the said Order, 
realizing that such acceptance renders all terms and conditions 
thereto binding and enforceable. 

Pet1t1oner 

By: Authorized Agent 

T1tle 

Date 

Section 41 of the Environmental Protection Act, Ill. Rev. 
Stat. 1987 eh. 111 1/2 par. 1041, provides for appeal of Final 
Orders of the Board within 35 days. The Rules of the Supreme 
Court of Illinois establish filing requirements. 

IT IS SO ORDERED. 
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adopted on the ~ day of , 1989, by a vote 

I, Dorothy M. Gunn, Clerk of the Illinois Pollution Control 
Board, hereby certify that the~ Opinion and Order was 

of 7-o . 

Board 
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Exelon Generation Company, LLC 
Quad Cities Nuclear Power Station 
22710 206'" Avenue North 
Cordova, IL 61242-9740 

PM-05-009 

July 22, 2005 

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 

Exel~n. 
Nuclear 

Re: Quad Cities Nuclear Power Station NPDES Permit No. IL0005037 
Provisional Variance Request- Emergency Application I EPA 05-07 

Dear Mr. Callaway: 

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-'7~;: 
William \:(.Gideon 
Plant Manager 
Quad Cities Station 

qp~ 
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Certificate of Acceptance 

I(We), Ji#e/J..,J K J.k.,./~.-f , hereby accept and agree to be bound by all 
terms and conJitions of the provisional variance granted by the Agency in matter 
IEPA 05-07 dated July 22, 2005. 

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

Date 
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j;\M[S R. lHOMI'SON (fNTlR, 100 Wt:Sl R.~"D(Jli'H, SUITE 11-300, (HIC"CO, IL 60601 - (312) 814-6026 

Roo R. BLAGOJEVICH, GovERNOR 

(217) 782-5544 
TDD: (217) 782-9143 

July 22. 2005 

Dorothy Gunn. Clerk 
Pollution Control Board 
100 West Randolph Street 
Suite 11-500 
Chicago. JL 6060 I 

DouGLAS P. Scon, OIRrcroR 

RE: NOTJCE OF PROVISJONAL VARIANCE APPRO\' AL 
PV-06-07 

Dear Ms. Gunn: 

Pursuant to Subsection 3 7(b) of the Environmental Protection Act (415 ILCS 5/37(b)), attached is 
a copy of the Illinois EPA's recent approval of a request for provisional variance. As you know, 
the Board must maintain for public inspection copies of all provisional variances filed with it by 
the I11inois EPA. Please feel free to call me at the number referenced above should you have any 
questions. 

Vera Herst 
Assistant Counsel 
Division of Legal Counsel 

Attachment 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

July 22, 2005 

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

Petitioner, 

V. 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

) 
) 
} 
) 
) 
) 
) 
) 
) 
) 
) 
) 

IEPA- 05-07 
(Provisional Variance-Water) 

Re: Provisional Variance From Special Condition 6B 
ofNPDES Pennit IU)005037 

The Agency has completed its technical review of the attached provisional variance 
request submitted by Exelon Generation Company, L.L.C. Quad Cities Nuclear Power 
Station (Exelon 's Quad Cities Station) on July 21, 2005 (Attachment A). Based on the 
review, the Agency GRANTS a provisional variance subject to specific conditions set 
forth below for a period of 45 days or until the additional 100 provisional variance 
excursion hours are utilized, whichever occurs first. 

Exelon 's Quad Cities Station is seeking a provisional variance from Special Condition 6B 
of its NPDES Permit IL0005037 (Attachment B), which limits the number of excursion 
hours and the maximum temperatures. 

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. Maximum design flow ofthis system is 2,253 cfs. 

Exelon's Quad Cities Station seeks a variance from Special Condition 6B of NPDES 
Pem1it IL0005037. This condition establishes the them1al discharge ranges for Exelon's 
Quad Cities Station. Additionally, it allows Exelon's Quad Cities Station excursion 
hours from these limits. Excursion hours are periods of time in which the temperature at 
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the edge of the mixing zone may be 3°F warmer than the temperature limit in the pennit. 
Exelon's Quad Cities Station may only utilize 1% (87.6) of the hours in a 12-month 
period ending with any month as excursion hours. The pennit 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 maximum limits of86°F in July and August and 85°F in September. 

Nonnally. Exelon's Quad Cities Station can operate within these limits because the 
ambient temperature in the Mississippi River at the intake points (or above the plant) 
remain below the non-excursion hour temperature limit. Ordinarily, the Mississippi 
River has significant river flows. These signi tic ant river flows act to enable Exelon 's 
Quad Cities Station to meet its pennit conditions even when ambient temperatures 
approach non-excursion hour temperature limit. However, at this time the Mississippi 
River is at extremely low flow condition. This low flow condition coupled with high 
ambient river temperatures is the basis of the need for this provisional variance. 

Inlet river temperatures have been ranging around 83°F to 86°F. The long range weather 
forecasts predict the current drought and temperature conditions the continue for several 
more weeks. This could cause the ambient river temperature to exceed non-excursion 
hour temperature limits for significant periods of time. Current predictions indicate 
Exelon 's Quad Cities Station will use all of its pennitted excursion hours around July 23, 
2005. Petitioner claims the only alternative available for the station, other than relief 
pursuant to this provisional variance request, is to shut down the station. Derating the 
facility will not resolve this situation due to the high ambient temperatures. In addition, 
power demand is extremely high due to the current weather conditions. 

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

I. The environmental impact from the requested relief will be closely monitored and 
the Agency will be immediately notified 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; 

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

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

2 
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The Agency hereby GRANTS the Exelon's Quad Cities Station a provisional variance 
from Special Condition 6B ofNPDES Permit IL0005037 as follows: 

(1) Exelon 's Quad Cities Station is granted 100 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 permitted excursion hours or 
{2) on the date that Exelon 'sQuad Cities Station first exceeds the 
current permitted excursion hour temperature limits (July 89°, August 89°, and 
September 88~). The provisional variance will end on the date that the 100 
provisional variance excursion hours are used, but in no case later than 45 days 
following the start of the provisional variance period. 

(3) Exelon 'sQuad Cities Station, during the 100 provisional 
variance excursion hours, may exceed the maximum temperature limit stated in 
Special Condition 6B in NPDES permit IL0005037 by no more than 5°F (July 
91 o, August 91 °and September 90°). 

This provisional variance includes the following conditions: 

A. During the variance period, when excursion hours are being used, 
Exelon's Quad Cities Station must continuously monitor intake, discharge 
and receiving water temperatures and to visually inspec.t intake and 
discharge areas at least three times daily to assess any mortalities to fish 
and other aquatic life; 

B. Exelon's Quad Cities Station shall document environmental conditions 
during the term of the provisional variance, including the activities 
described in A 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; 

C. Exelon 's Quad Cities Station shall immediately implement biological 
activities to characterize how fish and other aquatic life respond to the 
thermal conditions resulting from the provisional variance; to document 
these activities; and to submit the documentation to the Agency and the 
Department of Natural Resources within 60 days after completing the 
monitoring survey, as described below. Specifically, Exelon's Quad 
Cities Station must prepare a study plan 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 
Mississippi 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 Biothennal Assessment for the Quad Cities Nuclear 

3 
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Station, Mississippi River Miles 503.0 to 506.9 (Attachment C). The 
survey must address the apparent health of the mussels within the mussel 
beds given the current high river temperatures. Dives to ascertain ongoing 
effects on the mussel beds must begin as soon as possible given current 
dry and hot weather conditions and no later than Monday, July 25, 2005. 
Conditions pertinent to the mussel populations to be recorded during the 
surveys will be much the same as conducted for the baseline study 
referenced above. These must include but are not limited to mussel 
species occurrence and density, age, zebra mussel infestation and apparent 
condition, 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 excursion hours and other pertinent 
information must be provided to build an understanding of the conditions 
to which the mussels have recently been exposed. Surveys must continue 
until excursion hours are no longer being utilized, or in other words, until 
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. Verbal 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-ofT downstream 
from the discharge is found and is attributable to the thermal effects of the 
effluent, as compared to the condition of upstream populations, a 
monetary settlement will be required as calculated by the formula the 
Illinois Department of Natural Resources uses for mussel die-off 
settlements; 

D. Exelon's 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; to immediately take action to 
address the problem; to 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 
normal conditions return; to notify the Agency and the Department of 
Natural Resources when normal conditions return; and to submit the 
documentation to the Agency and the Department of Natural Resources 
within 30 days after normal conditions return; 

E. Exelon's Quad Cities Station shall develop and implement a response and 
recovery plan to address any adverse environmental impact due to thermal 
c.onditions resulting from the provisional variance, including loss and 
damage to aquatic life; 

F. Exelon's Quad Cities Station must conduct a feasibility study for 
incorporation of supplemental cooling capabilities (cooling towers at the 
plant or other potential technologies) to avoid reliance on thermal 
provisional variances in the future. The study must consider both 

4 
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technical and economic feasibility. Exelon~ Quad Cities Station must 
consider, but is not limited to studying the following aspects of this issue: 
the type and placement of cooling towers; the efficiency of the towers, i.e. 
how many towers would be necessary to cool the effiuent a certain 
amount; the cost of the towers relative to the profitability of the plant 
during extreme summer weather conditions and the time frame for 
obtaining and installing towers. A final report on tower feasibility along 
with Exelon's Quad Cities Station conclusions for implementing a 
portable cooling tower program, are due to the Agency within six months 
of the beginning date of this provisional variance; 

G. Exelon's Quad Cities Station shall notify Roger Callaway of the Agency 
by telephone at 2171782-9720 when the need for the 100 requested 
excursion hours begin and again if the excursion hours are totally utilized. 
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. Exelon's Quad Cities Station 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 fo11owing 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 --------

Petitioner 

Authorized Agent 

Title 

Date 

5 

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



···-··~ ... ..---·-~~ --- --· ,. --~"T""'"'-- -r-

Exelon's Quad Cities Station shall continue to monitor and maintain compliance with all 
other parameters and conditions specified in its NPDES Pennit No. IL0005037. 

The Illinois EPA 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) (2004). The decision to grant this provisional 
variance is not intended to address compliance with any other applicable Jaws or 

regulations. 
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Exhibit 5 

Provisional Variance IEPA 07-01 
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Exel~n. 
Exelon Generation Company, LLC 

Quad Cities Nudear Power Station 

22710 206"' Avenue North 

Cordova, IL 61242-9740 

PM-06-012 

July 20, 2006 

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 07-01 

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. 

v~. 

William R. Gideon 
Plant Manager 
Quad Cities Station 
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Certificate of Acceptance 

I(We), Randy Gideon, hereby accept and agree to be bound by all 
terms and conditions of the provisional variance granted by the Agency in matter 
IEPA 07-01 dated July 19, 2006. 

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

rd1J 
Authorized Agent 

Plant Manager 
Title 

07/20/2006 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

July 19, 2006 

Exelon GeneratJon Company, L.L.C. 
Quad Cities Nuclea.- Power Station 

Petitioner, 

t-'A(.:il:. ~::J:.U 1::1 I 

v. 

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

IEPA- 07-01 
(Provisional Variance-Water) 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

Re: Provisional Variance From Special Condition 6B 
ofNPDES Permit IL0005037 

Dear Mr. Gideon: 

The Agency has completed its technical review of the attached provisional variance 
request (Exhibit A) dated July 17, 2006, and submitted by Exelon Generation Company, -
L.L.C. Quad Cities Nuclear Power Station (Exelon's Quad Cities Station). 

Based on the review, the Agency GRANTS the requested variance subject to specific 
conditions set forth below for. a period of 45 days or until the additional 100 excursion 
hours are utilized, whichever occurs first. 

Exelon's Quad Cities Station is seeking a provisional variance from Special Condition 6B 
· of its NPDES permit beginning the day its current 87.6 excursions hours are utilized to 
continue operation of its generating station. 

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, ·nlinois. 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. Maximum design flow of this system is 2,253 cfs. 

Exelon 's Quad Cities Station seeks a variance from Special Condition 6B of NPDES 
Permit IL0005037_ This condition establishes the thennal discharge ranges for Exelon's 
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.Quad Cities Station. Additionally, it 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 3°F wanner than the temperature limit in the pennit. 
Exelon' s Quad Cities Station may utilize only 1% (87 .6) of the hours in a 12-month 
period ending with any month as excursion hours. 

The 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 July and August and 85°F in September. Normally, Exe)on's Quad Cities Station can 
operate within these limits because the ambient temperature in the Mississippi River at 
the intake points (or above the plant) remains below the non-excursion hour temperature 
limit. 

Ordinarily, the Mississippi River has significant river flows. These significant river 
flows enable Exelon's Quad Cities Station to meet its pennit conditions even when 
ambient temperatures approach non·excursion hour temperature limit. At this time, 
however, the Mississippi River is at extremely low flow condition. The river flow is 
currently at 21,000 cfs compared to a nonnal river flow of 68,000 cfs. This low flow 
condition, coupled with high ambient river temperatures, are the bases for the need for 
additional excursion hours. 

Inlet river temperatures have been ranging around 83°F to 86°F. Based on long range 
weather forecasts and continued low river flow conditions, Petitioner predicts it will 
consume a large percentage of its permitted excursion hours before the end of this 
summer, even though a cold front is predicted to reduce the current extreme heat 
condition. Petitioner claims the only alternative available for the station, other than relief 
pursuant to this provisional variance request, is to shut down the station. Derating the 
facility will not resolve this situation due to the high ambient temperatures. In addition, 
power demand is extremely high because of the current weather conditions. 

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

1. The environmental impact from the requested relief will be closely monitored and 
the Agency will be immediately notified 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 affect~; 

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

5. Exelon Quad Cities Station will face an arbitrary and unreasonable hardship if the 
request is not granted. 
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The Agency hereby GRANTS the Exelon Quad Cities Station a provisional variance 
from Special Condition 6B ofNPDES Pennit IL0005037 as follows: 

(1) Exelon's Quad Cities Station is granted 100 provisional variance excursion 
hours; · 

(2) The provisional variance will begin (1) on the date that Exelon's Quad Cities 
Station either exhausts the 87.6 pennitted excursion hours or (2) on the date that 
Exelon Quad Cities Station first exceeds the current permitted excursion hour 
temperature limits (July 89°F, August 89°F, and September 88°F). The 
provisional variance will end on the date that the 100 provisional variance 
excursion hours are used, but in no. case later than 45 days following the start of 
the provisional variance period. 

(3) Exelon's Quad Cities Station, during the 100 provisional variance excursion 
hours, may exceed the maximum temperatlli'e limit stated in Special Condition 6B 
in NPDES permit IL0005037 by· no more than 5° (July 91 °F, August 91 °F, and 
September 90°F). 

This provisional variance is subject to the following conditions: 

A. During the variance period Exelon Quad Cities Station shall 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; 

B. Exelon Quad Cities Station shall document environmental conditions 
during the . term of the provisional variance, including the activities 
described in A above of this Section, and submit the documentation to the 
Agency and .the Department of Natural Resources within30 days after the 
provisional variance expires; 

C. Exelon's Quad Cities Station shali 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 five ofExelon's July 17, 2006 Emergency Application 
for Provisional Variance. These same studies were described in a July 11 ~ 
2006 e~roail message (Exhibit B) :from Exelon to Mr. Rob Thompson of 
USEP A Region 5 relating the efforts by Exelon to study aspects of river 
biology suggested at recent meetings concerning long-tenn relief from 
existing water quality standards at this site. In addition, Exelon must 
conduct a mussel study specific to this provisional variance; to document 
this activity; and to submit the documentation for the mussel study to the 
Agency and the Department of Natural Resources within 60 days after 
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completing the survey described herein. Specifically, Exelon's Quad 
Cities Station must prepare a study plan within three days of the beginning 
date of this provisional variance to address ·the issue of increased 
excursion hours (increase in thenna] stress) on unionid mussels in the 
Mississippi River in the vicinity oftbe discharge. The plan mustjnclude a 
survey of the mussel beds identifi.ed in a recent report: Draft Repon: 
Unionid Mussel Biothermal Assessment for the Quad Cities Nuclear 
Station, Mississippi River Miles 503.0 to 506.9 (Exhibit C). The survey 
must address the apparent health of the mussels within the mussel beds 
given the higher than allowed river temperatures and longer duration 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 as conducted for the baseline 
study referenced above. These must include but are not limited to mussel 
species occurrence and density, age, zebra mussel infestation and apparent 
condition, 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 excursion hours and other pertinent 
information must be provided to build an understanding of the conditions 
to which the mussels have recently been exposed. Surveys must continue 
untit excursion hours are no longer being utilized, or in other words, until 
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. Verbal reports are due to 
the Agency at regular intervals during the surveys. These reports must 
include any infonnation on mussel die-off. If mussel die-off downstream 
from the discharge is found and is attributable to the thermal affects· of the 
effluent, as compared to the condition of upstream populations, a 
monetary settlement will be required as calculated by the formula the 
Dlinois Department of Natural Resources uses for mussel die-off 
settlements; 

D. 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; shall immediately take action to 
remedy the problem; shall 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 
normal conditions return; shall notify the Agency and the Department of 
Natural Resources when normal conditions return; and shall submit the 
documentation to the Agency and the Department of Natural Resources 
within 30 days after nonnal conditions return; 
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E. Exelon Quad Cities Station 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; 

F. Quad Cities Station shall notify Roger Callaway of the Agency by 
telephone at 217/782-9720 when the need for the 100 additional excursion 
hours begin and again if the excursion hours are totally utilized. Written 
confinnation of each notice shall be sent within five days to the following 
address: 
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Illinois Environmental Protection Agency 
Bureau of Water ft Water Pollution Control 
Attention: Roger Callaway 
1021 North Grand Avenue East, MC #19 
Springfield, Illinois 62794ft9276 

G. Exelon Quad Cities Station shall sign a certificate of acceptance of this 
provisional variance and forw.ard 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 a11 
tenns and conditions of the provisional variance granted by the 
Agency in dated--------

Petitioner 

Authorized Agent 

Title 

Date 

Exelon Quad Cities Station shall continue to monitor and maintain compliance with all 
other parameters and conditions specified 1n its NPDES Pennit No. IL0005037. 

The lllinois EPA grants this provisional variance in accordance with its authority 
contained m Sections 35(b), 36 (c), and 37(b) of the Illinois Environmental Protection 
Act (415 ILCS 5/35(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. 

Si~ ~- ~wC-
Robert A. Messina 
Chief Legal Counsel 
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wwwex,d!oncorp.com 

PM-06-016 

August2,2006 

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

Nuclear 

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

Dear Mr. Callaway: 

In accordance with Special Condition "C" of the Agency's Order 07-01 dated July 19, 
2006 regarding the provisional variance for Quad Cities Station, we are submitting the 
following study plans concerning fish and mussels that may be affected by the Station's 
discharges during operations authorized by the Provisional Variance. 

This letter also serves as Quad Cities Station's required written notification to the 
Agency in accordance with Special Condition "F" of the Agency's Order 07-01 dated 
July 19, 2006 regarding the provisional variance for Quad Cities Station. Special 
Condition "F" requires Quad Cities Station to notify the Agency in writing within five days 
of notification of entering the provisional variance granted by I EPA Order 07-01. The 
provisional variance period began at approximately 1800 on Sunday, July 30, 2006 
when Quad Cities exhausted the original 87.6 hours specified in their NPDES Permit. A 
phone call message was left with you by John Petro on Sunday, July 30, 2006 at 1620 
informing you of the start of the provisional variance period. 

Fish Monitoring Plan 

Once it is determined that permitted excursion hours{> 87.6 hours) have been 
exhausted and Provisional Variance excursion hours are being used, Fish Lab Staff 
(HDRILMS and/or Exelon) will perform daily surveys to document any stress or mortality 
to fish and other aquatic life, both upstream and downstream of the Quad Cities Station 
discharge. Surveys will be conducted from a boat and will be performed from 14:00 hrs 
to 17:00 hrs. Each daily survey will consist of visual surveys of the shoreline area 
encompassing each of eight designated long-term monitoring sampling areas (three 
upstream, five downstream). Water temperature and dissolved oxygen concentration 
will be measured at each Mississippi River location during each survey. Any 
observations of fish/aquatic life mortality or stress will be documented at the lowest 
taxonomic level practicable. Individuals will be counted and size range will be 
estimated. 
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On any date that Provisional Variance hours are being used, three visual inspections of 
the Station's intake and discharge areas will be conducted by Station Staff. These 
visual surveys will be spaced such that several hours elapse between observations. 
Areas to be surveyed are: (1) from the barge ramp, downstream from the intake fore 
bay approximately 100ft (intake area); (2) along the Iowa shoreline from 500 to 1000 ft 
downstream of the diffuser; and (3) along the Illinois shoreline 500 to 1000 ft 
downstream of the diffuser. Station Staff will document the number and general 
category of dead or stressed fish/aquatic life. If, during any observation, it appears that 
unusual numbers of individuals are exhibiting difficulty in swimming, respiring or other 
aberrant behavior, the Station Staff will contact the Quad Cities Fish Lab who will 
dispatch a team to determine the magnitude of the event and species affected. If Fish 
Lab Staff believe significant and unusual fish mortalities are occurring, the Shift 
Manager will be notified so that notifications can be made to Illinois EPA and Illinois 
DNR. 

A report will be prepared and submitted to the Agency and Department of Natural 
Resources within 60 days after completing the fish monitoring described above. 

Unionid (Mussel) Monitoring Plan 

The sampling areas and methods for the mussel monitoring program will be similar to 
the 2004 and 2005 mussel monitoring surveys conducted at Quad Cities Station by 
Ecological Specialists Inc. Sampling will start August 3, 2006 with a follow-up survey 
planned for the end of September. The primary objective of the sampling will be to 
determine the condition of unionids under increased excursion hour conditions in the 
Steamboat Slough Bed, Cordova Bed, and Upstream Bed, which are the mussel beds 
identified in the Draft Unionid Mussel Biothermal Assessment, Exhibit C of the Order. 

During the survey, unionid species composition and species richness will be estimated 
from qualitative sampling. Unionid density, age structure, and mortality will be 
estimated from quantitative sampling. Metrics will be compared spatially and 
temporally. 

Qualitative sampling will consist of at least 20 and 25, 5-minute samples in each bed for 
the August and September sampling, respectively. A diver will collect all unionids 
encountered (visually and tactually) during a 5-minute sampling interval. Depth, 
substrate, and GPS position, bottom temperature, dissolved oxygen, and surface 
velocity will be recorded at each point. Condition of unionids will be noted from the 
divers perspective (e.g., position in substrate, gaping, siphoning) and by the 
malacologist (e.g., responsiveness, excessive mucous, emaciation). Both live and 
freshly dead unionids will be identified as to species, counted, and categorized as adult 
or juvenile (S5 years old). Documentation of the degree of zebra mussel infestation will 
also be noted. 
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Quantitative sampling will consist of collecting at least 40 and 90 randomly located 
whole substrate 0.25m2 quadrat samples at each mussel bed for the August and 
September sampling, respectively. The August sample size will be sufficient to detect 
acute changes in community parameters and the September sample size will be 
sufficient to detect a 25% change in mean density within a 95% confidence interval 
based on data collected in 2004 and 2005. For each sample, a diver will excavate all 
substrate within a 0.25m2 quadrat into a 20L bucket, which will be brought to the surface 
and sieved through 12mm and 6mm sieves. Substrate composition will be visually 
assessed according to the Wentworth Scale (Wentworth, 1922). Quadrat position and 
depth will also be recorded for each quadrat. Live and freshly dead unionids (shiny 
nacre, periostracum intact, dead less than one year) will be identified to species, aged 
(external annuli count), and measured (length in mm). Sexually dimorphic species will 
be checked for gravidity. River temperature and excursion hour use information in 
conjunction with the mussel analysis will be used to evaluate the relationship of the 
mussel condition to specific temperatures. 

A letter report will be prepared and submitted to the Agency and the Department of 
Natural Resources within two weeks of completing the unionid monitoring survey which 
is scheduled to start on August 3, 2006. This initial report will include a preliminary 
summary of data(% mortality, condition, species composition, temperature and 
dissolved oxygen conditions). A full report will be prepared within 60 days of completing 
the second monitoring survey planned for the end of September, which will include 
meaningful metrics of detected mussel conditions. 

If you should have any questions regarding these study plans, please contact Vicki 
Neels at (309) 227-3200, Mark Stuhlman at (309) 227-2765, or John Petro at 
(630) 657-3209. 

wyyours, 
William R. Gideon 
Plant Manager 
Quad Cities Station 

cc: Letter Book 
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Exelon. 
Exelon Generation Company, LLC 
Quad Cities Nuclear Power Station 
22710 206'" Avenue North 
Cordova, IL 61242-9740 

PM-06-018 

August2,2006 

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 I EPA 07-03 

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. 

VrJJ)rn, 
William R. Gideon 
Plant Manager 
Quad Cities Station 

I 0 Po.qsc 
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Certificate of Acceptance 

I(We), Randy Gideon, hereby accept and agree to be bound by all 
terms and conditions of the provisional variance granted by the Agency in matter 
IEPA 07-03 dated August 2, 2006. 

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

rd2Y 
Authorized Agent 

Plant Manager 
Title 

08/02/2006 
Date 
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ILLINOIS ENVIRONMENTAL PROTECTION AGENCY 

August 2, 2006 

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

Petitioner, 

PAGE 02/07 

v. 

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

IEPA- 07·03 
(Provisional V arian:ce-Water) 

ILLINOIS ENVIRONMENTAL 
PROTECTION AGENCY, 

Respondent. 

Re: Provisional Variance From Special Condition 6A and 6B 
ofNPDES Permit JL0005037 

Dear Mr. Gideon: 

The Agency has completed its teclmical review of the attached provisional variance 
extension request submitted by Exelon Generation Company, L.L.C. Quad Cities Nuclear 
Power Station (Exelon 's Quad Cities Station) on August I, 2006. 

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

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, lllinois. 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. Maximum design flow oftbis system is 2,253 cfs. 

Exelon's Quad Cities Station seeks a variance from Special Condition 6A .and 6B of 
NPDES Permit IL0005037. These conditions establish 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 3°F warmer than the temperature limit 
in the permit. Exelon's Quad Cities Station may only utilize l% (87.6) of the hours in a 
12 month period ending with any month as excursion hours. 
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The permit 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 maximum limits of 86°F in July and 
August and 85°F in September. Normally, Exelon's Quad Cities Station can operate 
within these limits because the ambient temperature in the Mississippi River at the intake 
points (or above the plant) remain below the non-excursion hour temperature limit. 

Ordinarily, the Mississippi River has significant river flows. These significant river 
flows act to enable Ex.elon's Quad Cities Station to meet its permit conditions even when 
ambient temperatures approach non-excursion hour temperature limit. However, at this 
time, the Mississippi River is at extremely low flow condition. The river flow is 
currently at 12,800 cfs compared to a normal river flow of 68,000 cfs. This low flow 
condition coupled with high ambient river temperatures and the need to maintain power 
on the grid with stability problems during this extreme weather condition period is the 
basis of the need for this provisional variance. Exelon's Quad Cities Station has already 
derated its two units by 200 megawatts in order to comply with the 91 degree limit of the 
provisional variance granted in IEPA 07 ~0 1. 

On July 31, 2006 the Army Corps of Engineers made two significant reductions in the 
amount of flow in the Mississippi River. The first reduction reduced the flow from 
23,000 cfs to 18,000 cfs. The second reduction reduced the flow from 18,000 cfs to 
13,000 cfs. As of August 1, 2006 the flow is at 12.800 cfs. Upstream river temperatures 
are currently at 87.1 degrees Fahrenheit and the downstream temperature is cll.1Tently 90.9 
degrees Fahrenheit. 

In addition to the current conditions of the Mississippi River there is also a very high 
demand of power due to the extreme weather conditions with a resulting high load 
condition of the grid which is currently having stability problems. At the current time 
P.TM (organization responsible for power distribution) anticipates the implementation of 
Emergency Procedures to meet the high load demands in the Northern lllinois area in an 
attempt to prevent brownouts and rolling blackouts. Should PJM issue a warning then 
the Quad Cities Plant will need to ramp up power to meet demands. This powe:r demand 
could result in the river temperatures increasing up to 7 degrees Fahrenheit which would 
result in a maximum downstream temperature of 93 degrees Famenheit. This condition 
would last until such time as emergency condition exits after which time the plant would 
resume operations to maintain the 5 degrees delta T allowed in the IEP A Order 07-01. 

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

1. The environmental impact from the requested relief will be closely monitored and 
the Agency will be immediately notified of any significant impact along with 
actions taken to remedy the problem; 

2. No other reasonable alternatives appear available; 
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3. No public water supplies will be affected; 

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

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

The Agency hereby GRA.t'\JTS the Exelon Quad Cities Nuclear Power Station a 
provisional variance from Special Condition 6A and 6~ ofNPDES Permit IL0005037 for 
a period of 45 days subject to the following conditions: 

1. During the period of time that either river flow is less than 27,500 cfs or 
upstream ambient river temperature exceeds 83 degrees Fahrenheit, Exelon's 
Quad Cities Station may exceed the maxinium temperature limit stated in Special 
Condition 6B in NPDES permit IL0005037 by no more than 5 degrees 
Fahrenheit. (August 91 degrees Fahrenheit and September 90 degrees 
Fahrenheit) 

2. During any period when either river flow is less than 27,500 cfs or upstream 
ambient river temperature exceeds 83 degrees Fahrenheit, and PJM issues an 
Emergency Warning Exelon's Quad Cities Station may exceed the maximum 
temperature limit stated in Special Condition 6B in NPDES permit IL0005037 by 
no more than 7 degrees Fahrenheit. (August 93 degrees Fahrenheit and 
September 92 degrees Fahrenheit) 

This variance is subject to the following conditions: 

A. 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; · 

B. Exelon Quad Cities Station shall document environmental conditions. 
during the term of the provisional variance, including the activities 
described in A above of this Section, and submit the documentation to the 
Agency and the Department ofNatural Resources within 30 days after the 
provisional variance expires; 

C. 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 5 of Exelon's July 17, 2006 Emergency Application 
for Provisional Variance. These same studies were described in a July 11, 
2006 e-mail message (attached) from Exelon to J\.fr. Rob Thompson of 
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USEP A Region 5 relating the efforts by Exelon to study aspects of river 
biology suggested at recent meetings concerning long-term relief from 
existing water quality standards at this site. In addition, Exelon must 
conduct a mussel study specific to this provisional variance; to document 
this activity; and to submit the documentation for the mussel study to the 
Agency and the Department of Natural Resources within 60 days after 
completing the survey described herein. Specifically, Exelon's Quad 
Cities Station must prepare a study plan within three days of the beginning 
date of this provisional variance to address the issue of increased 
excursion hours (increase in thermal stress) on unionid mussels in the 
Mississippi 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 survey 
must address the apparent health of the mussels within the mussel beds 
given the higher than allowed river temperatures and longer duration 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 as .conducted for the baseline 
study referenced above. These must include but are not limited to mussel 
species occurrence and density, age, zebra mussel infestation and apparent 
condition, 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 excursion hoUis and other pertinent 
information must be provided to buiid an understanding of the conditions 
to which the mussels have recently been exposed. Surveys must continue 
until excursion hours are no longer being utilized, or in other words, until 
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. Verbal 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 thermal affects of the 
effluentJ as compared to the condition· of upstream populations, a 
monetary settlement will be required as calculated by the fonnula the 
Illinois Department of Natural Res<1Urces uses for mussel die-off 
settlements; 

D. Exelon Quad Cities Station shall inunediately notify the Agency and the 
Department of Natural Resources of any unusual conditions, including 
mortalities to fish or other aquatic life; to immediately take action to 
remedy the problem; to 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 tmtil 

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



08/02/2006 14:20 217-557-1407 CAS PAGE 06/07 

normal conditions return; to notify the Agency and the Department of 
Natural Resources when normal conditions return; and to submit the 
documentation to the Agency and the Department of Natural Resources 
within 30 days after normal conditions return; 

E. · Exelon Quacl Cities Station shall develop and implement a response and 
recovery pl~ to address any adverse environmental impact due to thermal 
conditions resulting from the provisional variance, including loss and 
damage to aquatic life; 

F. Quad Cities Station shall notify Roger Callaway of the Agency by 
telephone at 217/782-9720 when the conditions that trigger this variance 
are present and again when those conditions subside. Written 
confirmation of each notice shall be sent within five days to the following 
address: 

Illinois Environmental Protection Agency 
Bureau ofWater- Water Pollution Control 
Attention: Roger Callaway 
1 021 North Grand Avenue East, MC # 19 
Springfield. lllinois 62794-9276 

G. Exelon Quad Cities Station 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 dated--------

Petitioner 

Authorized Agent 

Title 

Date 
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Exelon Quad Cities Station. shall continue to monitor and maintain compliance with all 
other parameters arid conditions specified in its NPDES Permit No. 110005037. 

The Illinois EPA gran~s this provisional variance in accordance with its authority 
contained in Sections 35(b), 36 (c), and 37(b) of the Illinois Envirorunental Protection 
Act (415 ILCS S/35(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. 

s~rr;~l~. ~ 
Robert A. Messina. 
Chief Legal Co\lllsel 
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Exhibit 8 

Preliminary Mussel Bed Monitoring Results 

August 3-5, 2006 
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r=xelon C:ieneration Company, LLC 

Qt.Ltd Cities l\luclear" Power Station 

22710 206"' ;\venue ~Jorth 

Curdova, II. G1242-9740 

PM-06-020 

August17,2006 

Mr. Roger Callaway 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Compliance Assurance Section 
Bureau of Water- Water Pollution Control 
1021 North Grand Avenue East, MC#19 
Springfield, Illinois 62794-9276 

Exel~n. 
Nuclear 

Subject: Letter Report- August 3-5, 2006 Mussel Bed Monitoring Results 

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 submittal of a fish and mussel 
monitoring plan to the Agency. Quad Cities Letter PM-06-016 transmitted the required 
study plan to the Agency on August 2, 2006. 

Attached is a letter report from Ecological Specialists Inc. that includes a preliminary 
summary of data(% mortality, condition, species composition, temperature and 
dissolved oxygen conditions) from the mussel bed monitoring that took place on 
August 3-5, 2006. The letter report concludes that the elevated water temperature 
downstream of the Quad Cities Station discharge did not cause acute mortality to either 
adult or young mussels in either the Steamboat Slough Bed or the Cordova Bed. 

A full report will be prepared within 60 days of completing the second monitoring survey 
planned for the end of September, 2006 which will include meaningful metrics of 
detected mussel conditions. 
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Illinois Environmental Protection Agency 
August 17, 2006 
Page 2 of 2 

If you should have any questions regarding these study plans, please contact Vicki 
Neels at (309) 227-3200, Mark Stuhlman at (309) 227-2765, or John Petro at 
(630) 657-3209. 

~yours, 

William R. Gideon 
Plant Manager 
Quad Cities Station 

WRG/MS/jas 
Attachment 

cc: Mr. Mike Conlin 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 

Mr. Dan Sallee 
Illinois Department of Natural Resources 
2317 E. Lincoln Way 
Suite A 
Sterling, Illinois 61081 
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~·::.::····----· ~:: •. ::::::: .... :; :;·:;·"""··r·= ··-······-·----- .... __ ..... ____ ,...,.....,-;; 
-·-··-· ECOLOGICAL SPECIALISTS, INc.-·-. ___ ... __ ..... -..................... . 

MISSOURI HOME OPPICE OHIO BRANCH OFFICE 
1417 Hoff Industrial Drive • O'Fallon, MO 63366 4 70-A Schrock Road • Columbus, OH 43229 

.;.. ~.F' P: 636.281.1982 • F: 636.281.0973 P: 614.430.3780 • P: 636.430.3781 . -~ 

August 15, 2006 

Mr. John Petro 

Exelon Corp. 

Warrenville, IL 

Dear John: 

www. ecologicalspec Ia/ is ts. com ,,9-;th-~-:An~. 

Ecological Specialists, Inc. monitored unionid mussels within three unionid beds (Upstream Bed, Steamboat Slough 

Bed, and Cordova Bed) near your Quad Cities Nuclear Station August 3 to August 5, 2006, Within each bed, we 

collected 40 randomly located 0.25m2 whole substrate quantitative samples and 20-5 minute qualitative samples. For 

each qualitative sample, we measured surface and bottom water temperature and dissolved oxygen. 

Water temperature ranged from 29.2°C to 29.9°C in the Upstream Bed (Aug 5), 31.3°C to 31.5°C in the Steamboat 

Slough Bed (August 4), and 29.8 to 30.3°C in the Cordova Bed (August 4) (Table I). Surface and bottom temperature 

were similar. The higher temperature recorded in the Cordova Bed on August 3 compared to the Steamboat Slough Bed 

on August 4 and 5 is due to difference in sample dates, as wnter temperature cooled with the increase in discharge (Table 

2). Dissolved oxygen was well above saturation on the surface and bottom at all sample points except one point near the 

bank in Steamboat Slough, where DO was near 5ppm. 

The high water temperature preceding and during sampling did not seem to have an acute effect on unionids. Union ids 

at all sites exhibited normal behavior. Animals were in the substrate near the substrate/water interface. Siphoning 

activity could not be evaluated due to lack of visibility. However, all retrieved unionids were tightly closed as usual. No 

gaping, excessive mucous or slow response time was noted. Additionally, community parameters were comparable to 

pt·evious monitoring. Unionid density was similar within the Cordova and Upstream Beds, while Steamboat Slough 

density was high compared to previous monitoring (Table 3). Species richness remained consistent in all three beds. 

Unionid mortality was <10% within all three beds. The percentage ofyoung unionids in the Upstream and Cordova beds 

was similar among monitoring events, but was highel' in July 2006 in the Steamboat Slough Bed (23%) than in previous 

years (10 to 12%). 

EXPERTISE • SERVICE • INTEGRITY 
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ECOLOGICAL SPECIALISTS. INC. 

Also similar to previous monitoring, several (I 0 in 2006) Lamps if is hlgginsii were collected in the Cordova Bed, one 

was found in the Upstream Bed, and none were collected in the Steamboat Slough Bed. Ligumia recta were found in all 

three beds, and El/ipsaria linea/ala was found in the Upstream and Cordova Beds. 

Zebm mussels were spnrse in all three beds. Much of the substrate in the Cordova Bed now consists of zebra mussel 

shells, and many of the union ids are still covered with byssal threads (indicating recent infestation). However, <3 zebra 

mussels were found on 5% of the unionids in Cordova Bed quantitative samples. Zebra mussels were most abundant in 

the Upstream Bed, where <I 0 zebras were attached to 34% of the union ids in quantitative samples. No live zebra 

mussels were found on unionids collected in quantitative samples in the Steamboat Slough Bed, although a few unionids 

were covered with byssal threads and a few small zebra mussels were attached to a few of the union ids found in 

qualitative samples. 

Based on these preliminary results, the elevated water temperature downstream of the QCNS discharge did not cause 

acute mortality to union ids in either the Stenmboat Slough or Cordova Beds to either adult or young unionids. These 

beds will be monitored agnin in late September/early October to determine if this summer's temperature resulted in any 

latent mortality. 

Sincerely, 

Heidi L. Dunn 

President 

Ecological Specialists, Inc. 

EXPERTISE • SERVICE •INTEGRITY 
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Table I. QCNS preliminary results ofunionid monitoring, August 2006. 

Upstream Steamboat Slough Cordova 
Date 5-Aug 4-Aug 5-Aug 3-Aug 4-Aug 

Temperature (0 C) 
Surface 
Min 29.7 31.3 30.8 31.4 29.8 
Max 29.9 31.5 31.2 31.9 30.3 

Bottom 
Min 29.2 31.3 30.8 31.4 30.0 
Max 29.8 31.5 31.2 31.6 29.8 

DO (ppm) 
Surface 
Min II. I 4.8 11.2 8.7 7.8 
Max 11.9 9.9 11.9 10.7 9.1 

Bottom 
Min 9.7 5.1 11.2 8.2 7.7 
Max 11.8 10.3 12.0 10.1 8.8 

Total no. 588 400 424 
Density 8.3 9.2 3.8 
%mortality 6.7 1.1 7.5 
%:<:: 5 yrs old 55.4 22.8 43.2 
CPU 25.3 15.4 19.4 
No. species 20 17 20 
T&E's 
Lampsilis higginsii I 10 
Ellipsaria lineolata 13 3 
Ligumia recta 6 33 
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Table 2. Discharge during unionid monitoring, August 2006. 

Date 

1-Aug 
2-Aug 
3-Aug 
4-Aug 
5-Aug 
6-Aug 

Lock and Dam 14 discharge (cfs) 

12,780 
12,650 
18,544 
27,695 
35,189 
35,286 
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Table 3. Comparison of Upstream, Steamboat Slough, and Cordova beds unionid cornrnuni!:Y characteristics between July 2004 July 2005, and October 2005. 

UEstrearn Steamboat Slough Cordova 
Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 

Species rei. abundance (%)1 

Ambleminae 
Amblema plicata 17.5 20.3 18.7 41.5 26.8 30.9 27.9 50.0 24.6 
Fusconaia ebena WD WD WD 
Fusconaia flava 6.2 1.4 5.2 X 9.8 2.1 X 3.3 3.1 
Megalonaias nervosa 1.4 2.9 X 4.6 
Quadrula metanevra 1.0 - WD WD 
Quadrula nodulata 1.0 X 1.2 9.8 2.4 6.4 
Quadrula p. pustulosa 8.2 4.3 9.1 4.9 7.3 5.3 5.9 6.7 4.6 
Quadrula quadrula 6.2 4.3 6.7 4.9 14.6 17.0 2.9 X 2.3 
Tritogonia verrucosa WD WD - - SF WD 
Total Arnbleminae 40.1 31.9 40.9 61.1 61.0 61.7 39.6 60.0 39.2 

Anodontinae 
Arcidens confragosus X X 0.4 X 2.4 X X 3.3 X 
Lasmigona c. complanata X 1.4 2.4 2.4 X X 1.5 X 1.5 
Pyganodon grandis X <0.5 1.2 X 2.4 X X X 0.8 
Strophitus undulatus WD 
Utterbackia imbecillis 1.0 <0.5 0.4 X X X FD 1.5 
Total Anodontinae 1.0 1.4 4.4 2.4 4.9 0.0 1.5 3.3 3.8 

Larnpsilinae 
Actinonaias ligament ina X - X 
EUipsaritz lineolata 1.0 1.4 X 2.4 X - WD - X 
Lampsilis cardium 5.2 11.6 7.9 4.9 X 5.3 7.4 6.7 5.4 
Lampsilis higginsii - X 0.4 - - - l.S X 0.8 
Lampsilis teres WD 1.4 WD 
Leptodea fragilis 6.2 11.6 7.1 X 2.4 4.3 33.8 16.7 29.2 
Ligumia reclll 1.0 X 0.8 - - 1.1 l.S X 6.2 
Obliquaria rejlexa 38.1 30.4 27.8 26.8 22.0 22.3 8.8 3.3 6.9 
Obovaria olivaria 5.2 2.9 2.4 2.4 - X X X 0.8 
Potamilus alatus X X X X X X 0.8 
Potamilus ohiensis 1.0 2.9 0.8 X 7.3 3.2 1.5 3.3 X 
Toxolasma parvus - 1.2 - WD 1.5 6.7 3.8 
Truncilla donaciformis X 4.3 5.6 - 2.4 2.1 2.9 2.3 
Truncilla truncata 1.0 0.8 X X WD - 0.8 
Total Larnpsilinae 58.7 66.7 54.8 36.5 34.1 38.3 58.9 36.7 56.9 
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Table 3. ComEarison of UEstream, Steamboat Slough, and Cordova beds unionid communi!Y characteristics between July 2004 July 200S2 and October 200S. 

UEstream Steamboat Slough Cordova 
Jul-04 Jui-OS Oct-OS Jul-04 Jui-OS Oct-OS Jul-04 Jui-OS Oct-OS 

Total no.2 902 399 822 S47 426 6S7 320 164 37S 
Ave. no./mz.• 8.1±3.1 6.9±3.1 11.2±2.0 3.S±2.0 4.1±1.2 4.2±0.9 S.7±1.9 3.1±1.3 S.8±1.S 
Ave. CPUE' S7.S IS.7 22.8 36.4 19.3 22.S IS.8 6.7 10.2 
Ave. no. species/qual sample' 10.7 6.0 6.3 7.8 S.6 7.2 6.6 3.3 S.l 
Total no. species2 21 21 21 IS 16 18 20 18 21 
Totallive/FD species per site 2S 19 22 
Theoretical species richness' 

100 13 16 14 12 II 13 IS IS IS 
2SO IS 19 17 14 14 16 18 18 17 
soo 17 21 19 16 IS 18 21 20 20 
1000 19 24 21 17 17 20 23 22 22 
sooo 23 29 26 22 21 24 28 27 27 

Regression slope 6.S3 ±0.29 7.8S ±0.27 6.99±0.17 S.81 ±0.23 S.64±0.26 6.S3 ±0.29 7.71 ±0.13 7.43 ±0.38 7.27 ±0.\S 
%Mortality' 6.7 1.4 3.1 4.7 2.4 3.1 24.4 21.1 3.0 
Ave. no. FD/mz.• 0.6±0.S 0.2±0.2 0.4±0.2 0.2 ±0.2 0.1 ±0.2 0.1 ±0.2 1.8 ±1.6 0.8 ±0.9 0.2 ±0.2 
%9 years old' 3.1 18.6 24.2 2.4 4.8 6.4 33.8 0 29.2 
%:SS years old' 36.1 42.0 S0.4 9.8 11.9 11.7 S8.8 2S.7 47.7 
%of species w/ ::;:S yrs' 73.3 46.7 80.0 33.3 41.7 63.6 S3.8 SS.6 61.1 
Ave. no.::;:Syrslmz.• 2.9 ±1.4 2.9 ±I.S S.6±0.8 0.3 ±0.3 O.S ±0.2 o.s ±0.3 3.3 ±1.3 0.9±0.S 2.8 ±1.0 
Ave. no.>5yrs!m2.' S.2 ±2.0 3.9 ±1.8 S.6±1.4 3.1 ±1.9 3.6±1.2 3.7 ±0.9 2.3±1.0 1.9 ±1,1 3.0 ±0.8 

'Quani.llauve data only; 2Quantitative and Qualitative combined; 'Qualitative data only 
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Exhibit 9 

Temperatures and Fish/Aquatic Life Stress/Mortality Surveys 
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Exelon. 
Exelon Generation Company,LLC 
Quad Cities Nuclear Power Station 
22710 206'" Avenue North 
Cordova,ll61242-9740 

PM-06-024 

September 27, 2006 

Mr. Roger Callaway 

www.exeloncorp.com 

Illinois Environmental Protection Agency 
Compliance Assurance Section 
Bureau of Water- Water Pollution Control 
1021 North Grand Avenue East, MC#19 
Springfield, Illinois 62794-9276 

Subject: Letter Report- Provisional Variances IEPA-07-01 & IEPA-07-03 
Temperatures and Fish/Aquatic Life Stress/Mortality Surveys 

Nuclear 

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

IEPA 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 "A & 8" of the Agency's Order 07-01 dated July 19, 2006 and Special 
Condition "A & 8" of the Agency's Order 07-03 dated August 2, 2006 regarding the 
provisional variances 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 to 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 variances IEPA-07-01 
and IEPA-07-03 SpeCial Condition "A & 8". · 

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. 
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Illinois Environmental Protection Agency 
September 27, 2006 
Page 2 of 2 

If you should have any questions regarding these study plans, please contact Vicki 
Neels at (309) 227-3200, Mark Stuhlman at (309) 227-2765, or John Petro at 
(630) 657-3209. 

~· 
William R. Gideon 
Plant Manager 
Quad Cities Station 

WRG/MS/jas 
Attachments: 
Attachment 1: Quad Cities Station Provisional Variance Temperature and Flow Data. 

· Attachment 2: Quad Cities Station Daily Fish/Aquatic Life Stress/Mortality Surveys 
During Provisional Variances IEPA-07-01 and IEPA-07-03. 
Attachment 3: Quad Cities Station Three Times Daily Fish/Aquatic Life Stress/Mortality 
Surveys During Provisional Variances IEPA-07-01 and IEPA-07-03. 
Attachment 4: Time Above the Maximum Temperature Limits. 

cc: Mr. Mike Conlin 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 

Mr. Dan Sallee 
Illinois Department of Natural Resources 
2317 E. Lincoln Way, Suite A 
Sterling, Illinois 61081 
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ATTACHMENT 1 

Month: July 2006 QUAD CITIES STATION PROVISIONAL VARIANCE 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 

Temperature ('F) 
Intake Bay 

Avg. 

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 

77.7 
81.9 
88.7 

Intake Bay 
Max. 

78.5 
78.5 
78.6 
79.6 
79.6 
80.0 
81.7 

82.8 
83.8 
82.6 
81.6 
79.1 
79.9 
82.7 
85.2 

87.5 
88.7 
87.2 
86.1 
84.8 
83.1 
80.3 
81.4 
82.2 
82.9 
83.7 
83.5 
85.0 

86.4 
87.5 
91.1 

78.5 
83.1 
91.1 

TemperaturetFJ 
Discharge 
BayAvg. 

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 

105.5 
110.2 
115.7 

Discharge 
Bay Max. 

107.3 
110.1 
106.8 
108.3 
108.3 
108.6 
109.9 . 

111.2 
112.2 
110.8 
109.6 
107.6 
108.3 
110.9 
113.1 
115.4 
117.5 
115.1 
113.4 
113.1 
111.2 
109.2 
109.4 
110.8 
111.4 
111.2 
111.5 
113.6 
115.0 
116.1 
118.6 

106.8 
111.5 
118.6 

Daily Flow 
(MGD) Thru 

Intake 

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 
1,416 
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 

1,417 
1,436 

Mississippi River 
Flow CFS (06:00 @ 

l&D 141 

37,600 
31,900 
32,200 
32,200 
34,900 
31,100 
25,700 
22,000 
20,600 
21,300 
21,500 
27,800 
27,600 
25,200 
22,900 
21,000 
21,100 
21,200 
21,700 
19,700 
20,900 
27,400 
27,400 
27,300 
26,100 
26,400 
26,400 

28,000 
27,700 
27,900 
23,500 

19,700 
26,071 
37,600 

Maximum Upstream 
Field Survey 
Temperature 

80 

78 

82 
84 
86 
85 
84 

82 
82 
86 
85 
88 

78 
84 
88 

Maximum 
Downstream Field 

Survey Temperature 

82 

80 

84 
87 
89 
88 
87 

84 
85 
87 
87 
91 

80 

86 
91 

On the Clock YIN 
Provisional 

Variance (PV) 

N 
N 
N 
N 
N 
N 
N 

N 

N 

N 

N 
N 
N 
N 

N 
y 

y 

y 

y 

N 

N 
N 

N 
N 

N 
N 
N 

N 
y 

Y-PV 

Y-PV 

• With river flow below 26,000 cfs, Intake temperature higher than upstream field survey due to heated discharge being drawn upstream into intake. 

' 
' 

' 
' 

' 
• 
• 

• 
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ATTACHMENT 1 
Month: August 2006 QUAD CITIES STATION PROVISIONAL VARIANCE 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 

Temperature ("F) 
Intake Bay 

Avg. 

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 

74.7 
81.0 

91.0 

Intake Bay 
Max. 

91.6 
91.6 

90.1 
85.5 
85.5 

84.8 
83.3 
83.0 

82.2 

81.2 
80.0 
80.5 
81.8 
82.5 
82.4 
81.1 
79.7 
79.0 
78.7 
79.4 
79.9 
81.4 
82.8 
83.3 
83.1 
82.2 
78.4 
77.8 
75.4 
75.8 
75.5 

75.4 
81.9 

91.6 

Temperature (°F) 
Discharge 
Bay Avg. 

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 

103.3 

108.7 

115.2 

Discharge 
Bay Max. 

113.7 
116.1 
117.1 

114.2 
114.0 
113.4 
111.9 
111.5 

109.0 
108.2 

107.0 
107.3 
110.4 
111.0 
110.6 

109.3 
108.1 
107.5 
107.0 
107.7 
108.4 
110.0 
111.3 
111.8 
112.0 
110.6 

107.0 
106.4 
104.0 
104.4 
104.1 

104.0 

109.8 

117.1 

Daily Flow 
(MGD)Thru 

Intake 

1,436 
1,456 
1,456 

1,436 
1,436 
1,436 
1,436 
1,436 

1,436 
1,436 
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 
1,396 

1,396 

1,423 
1,456 

------

Mississippi River 
Flow CFS (06:00 @ 

L&D14) 

12,700 
12,600 

18,500 
27,600 
35,100 
35,200 
35,200 
39,800 

39,600 
36,400 

32,000 
28,900 
24,200 
17,900 
18,200 
22,200 
26,800 
26,600 
26,400 
22,000 
22;200 
22,000 

20,700 
20,600 
18,900 
24,100 
36,400 

35,900 
38,600 
38,300 
35,000 

12,600 

27,439 

39,800 

Maximum Upstream 
Field Survey 
Temperature 

88 
87 
87 

79 

80 

79 

84 
88 

Maximum 
Downstream Field 

Survey Temperature 

91 
91 

90 
88 
87 

87 

82 

83 

82 

87 
91 

On the Clock YIN 
Provisional 

Varlance(PV) 

Y-PV 
Y-PV 

Y-PV 

Y-PV 

Y-PV 

Y-PV 

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 

*With river flow below 26,000 cfs, Intake temperature higher than upstream field survey due to heated discharge being drawn upstream into intake. 
** Downstream field survey temperatures are estimated based on inlet temperature, discharge temperature, intake flow and river temperature. 

I* 
* 

* 
I* 

* 

* 

* 
I* 

"' 

* 
* 
* 

* 

* 

* 
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Attachment 2 

Quad Cities Station Daily Fish/ Aquatic Life Stress/Mortality Surveys 
During Provisional Variances IEPA-07-01 and IEPA-07-03 

Exelon Corporation and HDRILMS monitored fish behavior daily before and during the 
variance hours (7 /30/06 to 8/6/2006) at the eight electrofishing stations normally sampled 
for the Long-Term Monitoring Program at Quad Cities Nuclear Station (QCNS). The 
eight electrofishing stations are shown in the attached Figure 1-1. Observations along the 
shoreline near the plant were also noted. Five of the electrofishing stations (Stations 8, 
9, 10, 11 and 13) are downstream of the diffuser while three electro-fishing stations 
(Stations 3, 4 and 5) are upstream from the diffuser. At each station, temperature and 
dissolved oxygen were each taken. Near surface samples (about 1 foot below the 
surface) were taken. Fish were identified to species (if possible) and given an 
approximate length. 

Water temperature ranged from 28.8°C to 32.4°C in the upstream samples sites, while 
temperatures ranged from 29.2°C to 34.0°C in the downstream sites. Temperatures 
below the diffuser were generally higher than those above, as expected. The highest 
temperatures observed were in Area 2 (upstream) and Area 10 (downstream), both of 
which are the farthest point from the diffuser and have more backwater characteristics. 
Dissolved oxygen was well above saturation at all sample points (10.8 to 18.7 ppm). 

Two hundred eight-one fish representing fifteen species were observed during the 
sampling period. All of these fish were dead or were stressed to the point of probable 
mortality. General fish mortality was noted at nearly every station at least one day during 
the sampling period, with significantly more observations at Area 5 and Area 13. These 
two sites are main channel border sites and were also highly affected by the prevailing 
southwest wind. This was especially evident for Area 13, which is an area of high 
deposition due to the prevailing wind and the morphology of the river. This area has 
historically accumulated all types of river debris. Vegetation along the Area 13 shoreline 
(eel grass beds) has a tendency to collect fish as they float by. 

Mooneye could be observed floating in the main channel throughout the sampling period 
during all times of the day above and below the diffuser. Mooneye was the prominent 
species affected by the high temperatures. They accounted for 209 of the 281 
observations (74.4% ). Mooneye has an upper lethal temperature somewhere between 
29°C and 31 oc (G. Seegert, EA Engineering, Science, & Technology, Inc., personal 
communication). All size groups can be found in these observations, signifying several 
age classes being affected. 

Other species with 5 or more observations include common carp, river carpsucker, 
channel catfish, shorthead redhorse, walleye, and freshwater drum. All of these species 
are generally abundant in these sampling areas. 
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Based on these preliminary results, the elevated water temperature downstream of the 
QCNS discharge did not cause acute mortality to fish below the diffuser. The long-term 
monitoring program has continued and any notable effects from the summer heat will be 
noted in regards to species composition, general health and age distribution. 
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Figure 1-1. Electrofishing Locations in Pool 14 of the Mississippi River near Quad Cities Station. 
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7/30/2006 Crew: J. Haas (Exelon) 

Location Time Tern c Dissolved 0 2 m Fish Observed Dead unless soecified 
Upstream 2 15:48 29.7 12.3 Channel Catfish 1-12" 

4 15:54 29.8 12.4 none 
5 17:03 29.4 11.4 Mooneye 1-12" 

Downstream 8 16:57 31.8 14.3 (1) 

9 16:02 31.0 11.5 None 
10 16:21 34.0 13.9 None 
11 16:08 30.8 12.0 None 
13 16:39 31.9 14.0 (2) 

(1) Common Carp 12", 18"; Channel Catfish 10" 

(2) Shorthead Redhorse 12", 12"; Mooneye 12"; Freshwater Drum 20"; Channel Catfish 10" 

Notes: Photos Available, a few fish floating in the main channel 
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7/31/2006 Crew: J. Haas (Exelon} 

Location Time Tern c Dissolved 02 m Fish Observed Dead unless s ecified 

Upstream 2 16:14 30.8 16.0 Smallmouth Buffalo 28"-Freshly dead 

4 16:09 30.6 14.4 None 

5 14:51 30.0 13.3 None 

Downstream 8 15:10 31.8 16.6 Walleye 24"-Freshly dead 

9 15:58 31.9 14.4 None 
10 15:41 32.2 14.6 None 
11 15:53 31.4 11.6 None 
13 15:29 31.6 14.7 (1} 

(1} Channel Catfish 3-6", 2-8", 10", 12", 2-14", 16", 20"; Common Carp 18", Shorthead Redhorse 18", River Carpsucker 16" 

Notes: Some fish in main channel floating above and below diffuser, mostly channel catfish and a few mooneye. 
Shad (lively} all along area 13. 
Wind SW 10-15 

Nothing below barge ramp, intake (1000 ft}, or lA shoreline. 
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8/1/2006 Crew: J. Haas (Exelon) 

Location Time Tem c Dissolved 02 m 

Upstream 2 16:06 32.4 18.7 None 

4 15:50 31.2 18.4 River Carpsucker 18" 

5 14:12 31.4 14.1 (1) 

Downstream 8 14:28 33.9 14.4 Mooneye 1 0"-moribund 

9 14:39 32.3 14.3 Common Carp 16" 
10 15:05 33.2 18.2 None 
11 14:46 32.4 13.4 Mooneye 10", 12" 
13 15:21 33.9 15.9 (2) 

(1) Moon eye 12", 12" (several days old); Channel Catfish 2-8" 

(2) Mooneye 8", 8-10", 14-12"; Channel Catfish 3-6", 8", 10", 12"; Common Carp 12'", 14", 18", 24"; 
Gizzard Shad 12"; Shorthead Redhorse 14"; White Bass 14"; Freshwater Drum 14", Walleye 14" 

Notes: Ran into Dan Sallee and relayed the situation and current observations 

Nothing below barge ramp, intake (1000 ft), or lA shoreline. 
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8/2/2006 Crew: J. Haas (Exelon) 

Location Time Tem c Dissolved 02 m Fish Observed Dead unless s 

Upstream 2 14:14 30.4 14.1 None 

4 14:20 30.0 13.1 None 

5 15:35 30.8 14.1 (1) 

Downstream 8 15:26 33.0 16.0 Mooneye 2-8", 2-10", 2-12" 

9 14:27 31.9 14.6 None 

10 14:50 31.4 15.5 None 
11 14:32 32.0 12.5 Mooneye 10" 

13 15:05 32.1 15.0 (2) 

(1) Mooneye 3-10", 5-12", 16"; Channel Catfish 2-6", 2-8"; Freshwater Drum 12"; Sauger 14"; Walleye 12" 
(2) Mooneye 33-10", 41-12", 14"; Common Carp 18"; River Carpsucker 14", 16"; Freshwater Drum 16"; Channel Catfish 12"; 

Shorthead Redhorse 16" 

Notes: Any wind swept shoreline outside of the sampling areas had mooneye and a few other species washed up 

Nothing below barge ramp, intake (1000 ft), or lA shoreline. 
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Location Time 

Upstream 2 14:45 

4 15:00 

5 15:18 

Downstream 8 15:31 

9 15:46 

10 16:48 

11 15:58 

13 16:15 

8/3/2006 

Tern c 
30.2 

30.3 

30.1 

31.2 

31.7 

31.4 

31.3 

31.4 

Dissolved 02 room 

12.8 

14.2 

12.9 

13.1 

12.4 

14.5 

11.4 

11.5 

Crew: HDR/LMS 

Fish Observed (Dead unless specified) 

None 

None 

Mooneye 3 (8"-10"), 1 (10"-12") 

Northern Pike 24" 

None 

Shorthead Redhorse 16" 

Highfin Carpsucker 1 0" 

Mooneye 81 8"-12"; River Carpsucker 16"; Freshwater Drum 2-18"; Walleye 18"; 

Northern Pike 24" 

Notes: The majority of the fish counted had been dead for at least 24 hours. 

Nothing below barge ramp, intake (1000 ft), or lA shoreline. 
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Location Time 

Upstream 2 15:51 

4 15:05 

5 14:35 

Downstream 8 14:14 

9 16:00 

10 16:25 

11 16:10 

13 16:45 

8/4/2006 

Tern c 
30.2 

30.1 
29.7 

31.4 

31.4 
32.4 

31.0 

30.6 

Dissolved 02 coom 

12.9 

12.5 
12.4 

12.3 

13.3 
14.8 

12.5 

13.4 

Crew: HDR/LMS 

Fish Observed (Dead unless s 

None 

None 
Mooneye 1 0"; Channel Catfish 6" 

None 

None 

None 

None 

Mooneye 10"-12"; Channel Catfish 2-6"; Bluegill6"; Common Carp 18"; 

Northern Pike 24"; Walleye 18" 

Notes: A few dead fish are seen near the intake forbay area, but are well into the weedy area. 
Only a few new dead fish. Flows have increased and temperatures seemingly are decreasing. 
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8/5/2006 Crew: HDR/LMS 

Location Time Tem c Dissolved 02 m Fish Observed 
Upstream 2 14:00 29.8 11.9 None 

4 14:10 29.5 12.5 None 

5 14:22 29.2 13.6 Bigmouth Buffalo 16" 

Downstream 8 14:38 29.5 13.5 None 

9 14:53 30.7 12.9 None 
10 15:55 30.5 14.7 Shorthead Redhorse 14" 
11 15:05 30.6 12.7 None 
13 15:28 29.9 14.8 River Carpsucker 14"; Walleye 18" 

Notes: Cloudy & Cooler. Nothing below barge ramp, intake (1 000 ft), or lA shoreline. 
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8/6/2006 Crew: HDRILMS 

Location Time Tem c Dissolved 02 m Fish Observed 

Upstream 2 14:00 28.8 10.8 None 

4 14:08 28.8 11.1 None 

5 14:20 28.9 12.1 None 

Downstream 8 14:32 29.2 14.3 None 

9 14:40 30.3 11.6 River Carpsucker 16" 
10 15:06 29.9 12.1 None 

11 14:46 29.7 12.1 None 

13 15:25 29.5 13.7 Moon eye 1 0"; Walleye 1 0" 

Notes: Storm in the early morning, cooler temperatures. Nothing below barge ramp, intake (1000 ft), or lA shoreline. 
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Gizzard shad 

12" 

Mooneye 

6"-8" 

a· -1 o· 
10"-12" 

12"-14" 

14"-16" 

Northern Pike 

24" 

Common Carp 

12" 

14" 

18" 

24" 

Bigmouth Buffalo 

16" 

River Carpsucker 

14" 

16" 

18" 

Fish Observed Above the Plant (Only Station 5) Fish Observed Below the Plant (Only Station 13) 

30-Jul 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 30-Jul 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 

Gizzard shad 

12" 

Mooneye 

6"-8" 1 

3 3 1 a·-1 o· 8 33 81 

2 5 1 10"-12" 1 14 41 

12"-14" 

14"-16" 

Northern Pike 

24" 

Common Carp 

12" 

14" 

18" 

24" 

Bigmouth Buffalo 

16" 

River Carpsucker 

14" 

16" 

18" 
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Shorthead Redhorse 

12" 

14" 

18" 

Channel Catfish 

6" 

8" 

10" 

12" 

14" 

16" 

20" 

White bass 

14" 

Bluegill 

6" 

Sauger 

14" 

Walleye 

10" 

12" 

14" 

18" 

24" 

Fish Observed Above the Plant (Only Station 5) Fish Observed Below the Plant (Only Station 13) 

30-Jul 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 30-Jul 31-Jul 1-Aug 2-Aug 3-Aug 4-Aug 5-Aug 6-Aug 

Shorthead Redhorse 

12" 2 

14" 

18" 

Channel Catfish 

2 1 6" 3 3 2 

2 2 8" 2 

10" 

12" 1 

14" 2 

16" 

20" 

White bass 

14" 

Bluegill 

6" 

Sauger 

14" 

Walleye 

10" 

12" 

14" 

18" 

24" 
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Freshwater Drum 

12" 

14" 

16" 

18" 

20" 

Total 

Fish Observed Above the Plant (Only Station 5) Fish Observed Below the Plant (Only Station 13) 

30-Jul 31-Jul 1-Aug ?-Aug 3-Aug 4-,A.l.IQ_ 5-Aug__§-Aug 30-Jul 31-Jul 1-Aug 2-AIJg 3-AIJ9_ 4-Aug 5-Aug 6-Aug 

Freshwater Drum 

12" 

14" 

16" 

18" 2 

20" 

0 4 16 4 2 0 Total 5 14 35 80 86 7 2 2 

• Included in the 8-1 0 inch group 
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Attachment 3 

Three Times Daily Fish/ Aquatic Life Stress/Mortality Surveys 
During Provisional Variances IEPA-07-01 and IEPA-07-03 

Once it is determined that permitted excursion hours (87.6) have been exhausted and 
provisional variance excursion hours are being used, Fish Lab staff (LMS and/or 
Exelon) will perform daily surveys to document the extent of stress and mortality to fish 
and other aquatic life, both upstream and downstream from Quad Cities discharge. 
Surveys will be conducted from a boat and will be performed from 14:00 hrs to 
17:00 hrs. Each daily survey will consist of visual surveys of the shoreline area 
encompassing each of our eight designated long-term monitoring sampling areas (three 
upstream, five downstream). Water temperature and dissolved oxygen concentration 
will be measured at each location during each survey. Any observations of fish/aquatic 
life mortality or stress will be documented at the lowest taxonomic level practicable. 
Individuals will be counted and size range will be estimated. 

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 1 00 ft (intake area); along the Iowa shoreline from 500 to 1 000 ft 
downstream of the diffuser; and along the Illinois shoreline 500 to 1 000 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 DNA can be notified as 
well. 
Contacts & Phone Numbers: 

Exelon Jeremiah Haas 

LMS Tim Bowzer 

Exelon John Petro 

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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Quad Cities Station 

Field Observation Survey 

Date: 7/30/06- 8/01/06 Crew: Chemistry & Fish Lab Personnel 

Sampling Time Temp. Observed Mortality or Presence of Stress 
Location (oF) 

Illinois shoreline 1000' 12:30 on 7/30/06 86 up No mortality or presence of stress 
Upstream to power 87 down 
lines South & Iowa PV IEPA-07-01 
shoreline 1000' entered 7/30/06 
Upstream to power @ 18:20 
lines South 
Illinois shoreline 1000' 06:30 on 7/31/06 86 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 88down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1000' 13:00 on 7/31/06 87 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 89 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1000' 19:00 on 7/31/06 88 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 91 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 09:00 on 811/06 87 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 91 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 12:00 on 811/06 88 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 91 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 17:00 on 811/06 88 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 89down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-01 
Upstream to power 
lines South 

Notes: PV IEPA-07-01 entered 7/30/06 @ 18:20. 
PV IEPA-07-03 entered 8/3/06 @22:20. 
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Quad Cities Station 

Field Observation Survey 

Date: 8/2/06 - 8/04/06 Crew: Chemistry & Fish Lab Personnel 

Sampling Time Temp. Observed Mortality or Presence of Stress Location (oF) 
Illinois shoreline 1 000' 07:00 on 8/2/06 86 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 90 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 12:00 on 8/2/06 87 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 91 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1000' 16:00 on 812/06 87 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 91 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 06:00 on 813106 87 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 901 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1 000' 13:00 on 8/3106 86 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 88 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-01 
Upstream to power 
lines South 
Illinois shoreline 1000' 17:00 on 8/3106 86 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 88 down in channel both upstream and downstream of diffusers. 
lines South & Iowa PV IEPA-07-03 
shoreline 1 000' entered 8/3106 
Upstream to power @ 22:20 
lines South 
Illinois shoreline 1 000' 06:00 on 814/06 84 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 86 down in channel both upstream and downstream of diffusers. One 
lines South & Iowa estimated 15-20 lb paddlefish observed in channel upstream of 
shoreline 1 000' PV IEPA-07-03 plant 
Upstream to power 
lines South 
Illinois shoreline 1 000' 1 0:00 on 8/4/06 84 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 86down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1000' 18:00 on 8/4/06 85 up No mortality along shorelines or presence of stress. Few dead fish 
Upstream to power 87 down in channel both upstream and downstream of diffusers. 
lines South & Iowa 
shoreline 1000' PV IEPA-07-03 
Upstream to power 
lines South 
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Quad Cities Station 

Field Observation Survey 

Date: 8/5/06 - 8/06/06 Crew: Chemistry & Fish Lab Personnel 

Sampling Time Temp. Observed Mortality or Presence of Stress Location (oF) 
Illinois shoreline 1 000' 0800 on 8/5/06 84 up No mortality along shorelines or presence of stress. 
Upstream to power 86down 
lines South & Iowa 
shoreline 1000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1000' 12:30 on 8/5/06 84 up No mortality along shorelines or presence of stress. 
Upstream to power 86 down 
lines South & Iowa 
shoreline 1000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1 000' 17:00 on 8/5106 85 up No mortality along shorelines or presence of stress. 
Upstream to power 87 down 
lines South & Iowa 
shoreline 1000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1 000' 10:30 on 8/06/06 82 up No mortality along shorelines or presence of stress. 
Upstream to power 84down 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1 000' 14:00 on 8/6/06 83 up No mortality along shorelines or presence of stress. 
Upstream to power 85down 
lines South & Iowa 
shoreline 1000' PV IEPA-07-03 
Upstream to power 
lines South 
Illinois shoreline 1 000' 1 7:00 on 8/6/06 84 up No mortality along shorelines or presence of stress. 
Upstream to power 86 down 
lines South & Iowa 
shoreline 1 000' PV IEPA-07-03 
Upstream to power 
lines South 

Notes: 
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Exelon@ 
Nuclear 

ATIACHMENT4 

CY-QC-110-640 
Revision 4 

Page 1 of 1 
Level 3 -Information Use 

Time Above the Maximum Temperature Limits 
Page 1 of 1 

1 . Maximum temperature rise above natural temperature shall not exceed 5 oF 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 ABOVE DATE!TIME HOURS ABOVE HOURS 
LIMIT BELOW LIMIT LIMIT ACCUMULATED 

7/16/06@ 13:45 7/19/06 @ 03:00 61.3 61.3 

7/29/06 @ 16:00 7/30/06@ 18:20 26.3 87.6* 

7/30/06 @ 18:20 8/1/06 @ 00:00 29.7 117.3* 

8/1/06 @ 00:00 8/4/06 @ 06:30 78.5 195.8 

8/4/06 @ 14:00 8/5/06 @ 06:00 16.0 211.8 

8/5/06 @ 1500 8/6/06 @ 02:00 11.0 222.8 

Provisional Variance PV IEPA-07-01 entered 7/30/06 @ 18:20. 

Provisional Variance PV IEPA-07-03 entered 8/3/06 @ 22:20. 

*Variance hour accumulation continued 7/30/06@ 18:20 and 8/1/06 @ 00:00. Hours recorded above 
to document the use of the 1% (87.6 hrs) and total for the month (DMR purposes). 

Reviewed By: Mark Stuhlman Date: 9/19/06 
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Exhibit 10 

Mussel Bed Monitoring Results 

September 20-25, 2006 
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Exelon Generation Company, LLC 

Quad Cities Nuclear Power Station 

22710 20611
' Avenue North 

Cordova, IL 61242-9740 

SVP-06-109 

CERTIFIED MAIL 

www.exeloncorp.com 

RETURN RECEIPT REQUESTED 

November 17, 2006 

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

Exel~n. 
Nuclear 

Subject: Letter Report- September 20-25, 2006 Mussel Bed Monitoring Results 
Final Report - 2005 Unionid Mussel Monitoring near Quad Cities Nuclear 
Station 

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 Department 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. 

Attached is a letter report from Ecological Specialists Inc. that includes a preliminary 
summary of data (% mortality, condition, species composition, temperature and 
dissolved oxygen conditions) from the mussel bed monitoring that took place 
September 20-25, 2006. The letter report concludes that 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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Illinois Environmental Protection Agency 
November 17, 2006 
Page 2 of 2 

Also attached is the final report of the Unionid Mussel Monitoring near the Quad Cities 
Nuclear Station that was performed July 26-28, 2005 and October 2-12, 2005. The final 
2006 report will be prepared and submitted to the agency during the second quarter of 
2007. 

If you should have any questions regarding these study plans, please contact Vicki 
Neels at (309) 227-3200, Mark Stuhlman at (309) 227-2765, or John Petro at 
(630) 657-3209. 

T JT/MS/jas 

Attachments 

cc: Mr. Mike Conlin 
Illinois Department of Natural Resources 
One Natural Resources Way 
Springfield, Illinois 62702 

Mr. Dan Sallee 
Illinois Department of Natural Resources 
2317 E. Lincoln Way, Suite A 
Sterling, Illinois 61081 
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November 13, 2006 

Mr. John R. Petro 

Exelon Generation 

4300 Winfield Road 

Warrenville, IL 60555 

Dear John: 

Ecological Specialists, Inc. monitored unionid mussels within three unionid beds (Upstream Bed, Steamboat Slough 

Bed, and Cordova Bed) near Quad Cities Nuclear Station (QCNS) from September 20 to September 25, 2006. Within 

each bed, we collected 90 randomly located 0.25m' whole substrate quantitative samples and 25-5 minute qualitative 

samples. For each qualitative sample, we measured surface and bottom water temperature, dissolved oxygen, and current 

velocity. 

Water temperature ranged from 16.1°C to 17.2°C in the Upstream Bed(Sept. 25), 18.1°C to 19.5°C in the Steamboat 

Slough Bed (Sept. 24), and 17.5 to 18.5°C in the Cordova Bed (Sept. 24) (Table 1 ). Surface temperature was slightly 

higher than bottom temperature at all three beds. The lowest DO occurred in the Cordova Bed, where DO was below 

saturation (near 5ppm) in parts of the bed and super saturated in others ( 18.1 ppm). DO in both the Upstream and 

Steamboat Slough Beds was less variable, ranging from 7.1 to 9.4ppm in the Upstream Bed and 7.0 to 11.9ppm in the 

Steamboat Slough Bed. Current velocity on the surface and bottom were similar in the Upstream Bed and Cordova 

Bed, but widely variable in the Steamboat Slough Bed. The Mississippi River flow measured at Lock and Dam 14 at 

LeClaire during the time period August I, 2006 through September 30, 2006 is shown in Table 2. 

Union ids at all three monitoring sites exhibited normal behavior. They were in the substrate near the substrate/water 

interface. Siphoning activity could not be evaluated due to lack of visibility. However, all retrieved unionids were 

tightly closed as usual. No gaping, excessive mucous or slow response time was noted. Additionally, community 

parameters were comparable to previous monitoring. Mortality was slightly higher in September than in August in all 

three beds, but unionid density was within the range of2004 and 2005 monitoring data (Table 3). The percentage of 

EXPERTISE • SERVICE • INTEGRITY 
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young unionids in the Upstream and Cordova beds was similar among monitoring events, but was higher in both 

August (23%) and September (39%) in 2006 in the Steamboat Slough Bed than in previous years (10 to 12%). 

Also similar to previous monitoring, scvcml (10 in August 2006 and II in September 2006) Lampsilis higginsii were 

collected in the Cordova Bed, one was found i.n the Upstream Bed in August, and none were collected in the Steamboat 

Slough Bed. Ligumia recta were found in all three beds, and Ellipsaria lineo/ata was found in the Upstream and 

Cordova Beds. 

Based on these preliminary results, the elevated water temperature downstream of the QCNS discharge during the 

summer of2006 did not cause acute mortality to unionids in either the Steamboat Slough or Cordova Beds to either 

adult or yotmg unionids. 

Sincerely, 

~\t2(() __ _ 
Heidi L. Dunn 

President · 

EXPERTISE. SERVICE. INTEGRiTY 

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



Table I. QCNS Qrelimina!:_Y results of unionid monitoring2 August and SeQtember 2006. 

U~strearn Steamboat Slough Cordova 
Date 5-Aug 25-Se~ 4-Aug 5-Aug 24-S~ 3-Aug 4-Aug 24-Se~ 
Temperature (0 C) 
Surface 
Min 29.7 16.7 31.3 30.8 18.2 31.4 29.8 17.5 
Max 29.9 17.2 31.5 31.2 19.5 31.9 30.3 18.5 

Bottom 
Min 29.2 16.1 31.3 30.8 18.1 31.4 30.0 17.7 
Max 29.8 16.8 31.5 31.2 19.5 31.6 29.8 18.5 

DO (ppm) 
Surface 
Min 11.1 7.5 4.8 11.2 7.9 8.7 7.8 5.6 
Max 11.9 8.5 9.9 11.9 11.9 10.7 9.1 18.1 

Bottom 
Min 9.7 7.1 5.1 11.2 7.0 8.2 7.7 4.3 
Max 11.8 9.4 10.3 12.0 9.5 10.1 8.8 18.1 

Veloci!Y (rnlsec} 
Surface 
Min 0.1 0.2 0.0 
Max 0.2 1.3 0.2 

Bottom 
Min 0.1 0.1 0.0 
Max 0.2 1.0 0.1 

Union ids 
Total no. 588 560 400 533 424 677 
Density 8.3 11.1 9.2 4.0 3.8 2.9 
%mortality 6.7 14.7 1.1 8.2 7.5 33.3 
%~ 5 yrs old 55.4 49.8 22.8 38.9 43.2 42.2 
CPU 25.3 12.4 15.4 17.7 19.4 27.8 
No. species 20 21 17 14 20 16 
T&E's 
Lampsilis higginsii 1 10 II 
El/ipsaria /ineolata 13 I 3 
Ligumia recta 6 6 1 3 33 18 
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Table 2. Discharge (L&D 14 at LeClaire) during unionid monitoring, August and September 2006. 

Date 

8/1/06 6:00 
8/2/06 6:00 
8/3/06 6:00 
8/4/06 6:00 
8/5/06 6:00 
8/6/06 6:00 
817/06 6:00 
8/8/06 6:00 
8/9/06 6:00 

8/10/06 6:00 
8/11/06 6:00 
8/12/06 6:00 
8/13/06 6:00 
8/14/06 6:00 
8/15/06 6:00 
8/16/06 6:00 
811 7/06 6:00 
8/18/06 6:00 
8/19/06 6:00 
8/20/06 6:00 
8/21/06 6:00 
8/22/06 6:00 
8/23/06 6:00 
8/24/06 6:00 
8/25/06 6:00 
8/26/06 6:00 
8/27/06 6:00 
8/28/06 6:00 
8/29/06 6:00 
8/30/06 6:00 
8/31/06 6:00 

Discharge (cfs) 

12,780 
12,650 
18,544 
27,695 
35,189 
35,286 
35,204 
39,828 
39,687 
36,457 
32,050 
28,911 
24,259 
17,968 
18,212 
22,270 
26,845 
26,620 
26,497 
22,043 
22,200 
22,044 
20,702 . 
20,652 
18,979 
24,180 
36,438 
35,901 
38,632 
38,307 
35,034 

Date 

9/l/06 6:00 
9/2/06 6:00 
9/3/06 6:00 
9/4/06 6:00 
9/5/06 6:00 
9/6/06 6:00 
917/06 6:00 
9/8/06 6:00 
9/9/06 6:00 

9/10/06 6:00 
9/11/06 6:00 
9/12/06 6:00 
9/13/06 6:00 
9/14/06 6:00 
9/15/06 6:00 
9/16/06 6:00 
9/17/06 6:00 
9/18/06 6:00 
9/19/06 6:00 
9/20/06 6:00 
9/21/06 6:00 
9/22/06 6:00 
9/23/06 6:00 
9/24/06 6:00 
9/25/06 6:00 
9/26/06 6:00 
9/27/06 6:00 
9/28/06 6:00 
9/29/06 6:00 
9/30/06 6:00 

http://www2.mvr.usace.army.miVWaterControVstationinfo2.cfm?sid=MI14&fid=LECI4&dt=S 

Discharge (cfs) 

25,420 
25,171 
23,486 
21,239 
21,255 
23,722 
27,758 
27,631 
25,037 
22,849 
22,560 
28,253 
37,691 
34,922 
28,211 
27,033 
24,340 
24,418 
24,448 
30,178 
28,776 
24,027 
21,257 
22,691 
25,820 
27,931 
27,762 
28,013 
27,854 
25,913 
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Table 3. ComQarison ofUQstream2 Steamboat Slough, and Cordova beds unionid communi~ characteristics between Jull:: 2004 Jull:: 20052 and October 2005. 

UQstream Steamboat Slough Cordova 
Ju1-04 Ju1-05 Oct-05 Ju1-04 Ju1-05 Oct-05 Ju1-04 Ju1-05 Oct-05 

Species rei. abundance (%)1 

Amb1eminae 
Amb/ema plicata 17.5 20.3 18.7 41.5 26.8 30.9 27.9 50.0 24.6 
Fusconaia ebena WD - WD - WD 
Fusconaia flava 6.2 1.4 5.2 X 9.8 2.1 X 3.3 3.1 
Megalonaias nervosa - 1.4 - - - 2.9 X 4.6 
Quadru/a metanevra 1.0 - WD WD 
Quadrula nodulata 1.0 X 1.2 9.8 2.4 6.4 
Quadrula p. pustulosa 8.2 4.3 9.1 4.9 7.3 5.3 5.9 6.7 4.6 
Quadrula quadrula 6.2 4.3 6.7 4.9 14.6 17.0 2.9 X 2.3 
Tritogonia verrucosa WD - WD SF - WD 
Total Amb1eminae 40.1 31.9 40.9 61.1 61.0 61.7 39.6 60.0 39.2 

Anodontinae 
Arcidens confragosus X X 0.4 X 2.4 X X 3.3 X 
Lasmigona c. complanata X 1.4 2.4 2.4 X X 1.5 X 1.5 
Pyganodon grandis X <0.5 1.2 X 2.4 X X X 0.8 
Strophitus undu/atus WD 
Utterbackia imbecillis 1.0 <0.5 0.4 X X X FD 1.5 
Total Anodontinae 1.0 1.4 4.4 2.4 4.9 0.0 1.5 3.3 3.8 

Lampsilinae 
Actinonaias ligament ina X - - - X 
EUipsaria lineolala 1.0 1.4 X 2.4 X - WD - X 
Lampsilis cardium 5.2 11.6 7.9 4.9 X 5.3 7.4 6.7 5.4 
Lampsilis higginsii - X 0.4 - - - 1.5 X 0.8 
Lampsilis teres WD 1.4 WD 
Leptodea fragilis 6.2 11.6 7.1 X 2.4 4.3 33.8 16.7 29.2 
Ligumia reclll 1.0 X 0.8 - - 1.1 1.5 X 6.2 
Ob/iquaria rejlexa 38.1 30.4 27.8 26.8 22.0 22.3 8.8 3.3 6.9 
Obovaria ali varia 5.2 2.9 2.4 2.4 - X X X 0.8 
Potamilus alatus X X X X X X 0.8 
Potamilus ohiensis 1.0 2.9 0.8 X 7.3 3.2 1.5 3.3 X 
Toxolasrna parvus - 1.2 - - WD 1.5 6.7 3.8 
Truncilla donacifonnis X 4.3 5.6 - 2.4 2.1 2.9 2.3 
Truncilla truncata 1.0 0.8 X X WD 0.8 
Total Lampsilinae 58.7 66.7 54.8 36.5 34.1 38.3 58.9 36.7 56.9 
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Table 3. Com2arison ofU2stream1 Steamboat Slough2 and Cordova beds unionid communi!l:: characteristics between Jutx 2004 Julx 2005, and October 2005. 

Uf!stream Steamboat Slough Cordova 
Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 

Total no. 2 902 399 822 547 426 657 320 164 375 
Ave. no./m2

•
1 8.1±3.1 6.9±3.1 11.2±2.0 3.5±2.0 4.1±1.2 4.2±0.9 5.7±1.9 3.1±1.3 5.8±1.5 

Ave. CPUE 1 57.5 15.7 22.8 36.4 19.3 22.5 15.8 6.7 10.2 
Ave. no. species/qual sample1 10.7 6.0 6.3 7.8 5.6 7.2 6.6 3.3 5.1 
Total no. species2 21 21 21 15 16 18 20 18 21 
Totallive/FD species per site 25 19 22 
Theoretical species richness3 

100 13 16 14 12 11 13 15 15 15 
250 15 19 17 14 14 16 18 18 17 
500 17 21 19 16 15 18 21 20 20 
1000 19 24 21 17 17 20 23 22 22 
5000 23 29 26 22 21 24 28 27 27 

Regression slope 6.53±0.29 7.85 ±0.27 6.99±0.17 5.81 ±0.23 5.64 ±0.26 6.53 ±0.29 7.71 ±0.13 7.43 ±0.38 7.27±0.15 
%Mortality1 6.7 1.4 3.1 4.7 2.4 3.1 24.4 21.1 3.0 
Ave. no. FD/m2

'
1 0.6±0.5 0.2±0.2 0.4±0.2 0.2±0.2 0.1 ±0.2 0.1 ±0.2 1.8 ±1.6 0.8±0.9 0.2±0.2 

%::S3 years old1 3.1 18.6 24.2 2.4 4.8 6.4 33.8 0 29.2 
%::S5 years old1 36.1 42.0 50.4 9.8 11.9 11.7 58.8 25.7 47.7 
% of species w/ ::::=5 yrs1 73.3 46.7 80.0 33.3 41.7 63.6 53.8 55.6 61.1 
Ave. no.::S5yrs/m2

•
1 2.9 ±1.4 2.9 ±1.5 5.6±0.8 0.3 ±0.3 0.5 ±0.2 0.5 ±0.3 3.3 ±1.3 0.9±0.5 2.8 ±1.0 

Ave. no.>5yrs/m2
•
1 5.2±2.0 3.9 ±1.8 5.6±1.4 3.1 ±1.9 3.6 ±1.2 3.7 ±0.9 2.3 ±1.0 1.9 ±1,1 3.0 ±0.8 

1Quantitative data only; 2Quantitative and Qualitative combined; 1Qualitative data only 
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1.0 Introduction 

In July 2005, Exelon Generating Company (Exelon) sought 100 additional excursion hours to support Quad Cities 

Nuclear Station (QCNS) continued operation during a period of anticipated low flow and high ambient water 

temperature. (Due to better than anticipated weather and river flow conditions, QCNS did not use the additional 

excursion hours.) Special Condition "C" ofthe Illinois Environmental Protection Agency's (Illinois EPA) Order 

granting the requested additional excursion hours required monitoring of three unionid (freshwater mussel) beds (Cordova 

Bed, Upstream Bed, and Steamboat Slough Bed) to determine ifunionid bed characteristics changed because of these 

additional excursion hours. Exelon requested that Ecological Specialists, Inc. (ESI) conduct the monitoring program 

ordered by Illinois EPA. This report describes the results of the 2005 monitoring program and compares unionid bed 

characteristics temporally and spatially. 
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2.0 Methods 

Cordova, Upstream (UP), and Steamboat Slough (SS) beds were sampled July 26, 27, and 28 and October 2 through 12, 

2005 following methods used in 2004. Density, age distribution, and observed mortality were estimated from 

quantitative samples. Species richness was estimated from qualitative samples. 

Random points for quantitative sampling within each bed were generated using GIS and plotted on a Hummingbird 

Depthfmder w/GPS matrix 76. Quantitative sampling consisted of a diver excavating all substrate material from a 

0.25m2 quadrat to a depth of 15cm into a 20L bucket at each random point. The surface crew retrieved the sample 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; nacre shiny, hinge flexible, valves attached, with or without tissue; dead within one year) were identified and 

counted. 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 depth (pneumometer) were recorded for each sample. Forty (40) and 90 quantitative samples 

were collected in each bed in July and October 2005, respectively. 

The objective of qualitative sampling is to collect as many individuals as possible, increasing the probability of fmding 

rare species (Kovalak eta/., 1986). For each qualitative sample, a diver searched for and collected unionids for 5 min. 

intervals at 20 and 25 points spread throughout each bed in July and October, respectively. All live and fresh shells of 

unionids were identified, designated as adults (>3 years old for Anodontinae and Lampsilinae; >5 years old for 

Ambleminae) or juveniles (~3 years old for Anodontinae and Lampsilinae; ~5 years old for Ambleminae), and counted. 

Live unionids were returned to the river. The position of each qualitative point was recorded with a Trimble Pathfinder 

XP or Hummingbird depthfmder GPS. Additionally, water temperature, dissolved oxygen (DO), and current velocity 

were recorded at each qualitative point. 

Analysis of variance (ANOV A) was used to detect differences in total, juvenile and adult density, Ambleminae, and 

Lampsilinae density; and density of freshly dead shells among dates and Upstream and SS bed. Data was Log (x+ I) 

transformed for ANOV As and significance level was p<0.05 for all tests. Regression was used to determine the slope 

(rate of increase) of species with respect to cumulative individuals using the equation; cumulative species= slope o:o log 

(cumulative individuals). The intercept constant was set to zero, as no species are present if no individuals are collected. 

2 
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3.0 Results and Discussion 

3.1 Upstream Bed 

November 2006 

Habitat conditions within the UP bed have remained similar among the three monitoring events (July 2004, July 2005 

and October 2005). UP bed is located near the mouth of the Wapsipinicon River and upstream ofQCNS diffuser 

discharge (see Figure 1-1). Substrate is a mixture ofprimarily sand, silt, and clay, with sand being the major constituent 

(Table 3-1 ). However, substrate constituents varied considerably among sample points (CV near or exceeding 100 

except for sand). Depth within the sampled area ranged from 0.6 to 7.3m. Dissolved oxygen (DO) was slightly below 

saturation during July 2004 and October 2005, but supersaturated in July 2005. The high DO during July 2005 is 

possibly a result of higher levels of aquatic flora with the low flow and high temperature conditions that occurred 

between July 16 and 23 (ambient water temperature> 28.9°C [84°F] and discharge <40,000cfs; Table 3-2). Current 

velocity averaged ::;0.5m/sec in July 2004, July 2005, and October 2005, but was most variable in July 2005, ranging 

from 0.03 to 0.6m/sec (see Table 3-1). 

Water temperature measured approximately 0.5m above the substrate in July 2005 averaged 26.9°C and ranged from 

26.5 to 27 .0°C (see Table 3-1 ). These temperatures are very similar to those recorded in the intake bay by QCNS on July 

28, 2005 (25.5°C min, 26.2°C ave, 27.1 oc max; see Table 3-2). Water temperature during this study was slightly lower 

and discharge was higher than worst case conditions used in Holly et al.'s (2004) model (28.9°C to 29.2°C and 

22,500cfs, respectively). 

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

declined to an average of<l and a maximum of 10 zebra mussels per unionid in 2005. 

The UP bed unionid community characteristics were also similar among monitoring events. The bed is species rich and 

moderately dense, most species show evidence of recent recruitment into the community, and mortality is low. The 

slope of the cumulative individuals vs. cumulative species regression was high, averaging near seven (Table 3-3). 

Twenty-five (25) species were collected in the UP Bed, with 21 species (84%) collected during each sampling event. 

The community consists of approximately 60% Lampsilinae species and 40% Ambleminae species (see Table 3-3). 

Obliquaria rejlexa (approximately 1/3 of the community) was the dominant Lampsilinae, and Amble rna plicata (20%) 

was the dominate Ambleminae species. The federally endangered Lampsilis higginsii was collected in July and October 

2005. Ellipsaria lineolata (Illinois and Iowa threatened species) and Ligumia recta (Illinois threatened species) were 

found in all three monitoring events. 

Unionid density in the UP bed averaged near 8 unionidslm2 and did not differ significantly among sampling events (see 

Table 3-3). Young unionids were abundant in the community with 35 to 50% ofunionids collected being ::;5 years old. 

Density of union ids :55 years old was significantly higher in October 2005 than during July 2004 and 2005, while density 

ofunionids >5 years old has remained constant. Mortality is low (<10%) and density of freshly dead sh~lls has not 

changed significantly with time. 

3 
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Parameters within the subfamilies Lampsilinae and Ambleminae were also similar, with the exception of young 

Ambleminae (Table 3-4). Density of Ambleminae >5 years old, and both juvenile and adult groups of Lampsilinae did 

not differ significantly with monitoring time. However, the density of :55 year old Ambleminae was significantly greater 

in October 2005 than in July of2004 or 2005. Additionally, although not significantly different, fewer young 

Ambleminae were found in July 2005 compared to July 2004. The mode for Ambleminae age was eight in July 2004 

and seven in October 2005, but 14 in July 2005 (Table 3-5). Young Ambleminae must have been present in July 2005, 

as several one to five year old individuals were collected in October. This may be an artifact of sample size ( 48, 40, and 

90 in July 2004, July 2005, and October 2005, respectively) or young Ambleminae were less susceptible to collection; 

size smaller than 6mm or perhaps buried deeper in the substrate. However, when all collected Ambleminae (both 

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

all of the five species found in October 2005 were represented by youngsters (see Table 3-4). 

Warmer July temperatures in 2005 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. One young Quadrula quadrula was collected as a freshly dead shell in July 2004, and one Quadrula p. 

pustulosa and one A. plicata adult were collected as freshly dead shells in October 2005. Thus, higher water temperature 

in July 2005 did not seem to affect Ambleminae condition or mortality. 

No significant differences in Lampsilinae density, adults or juveniles, were found (see Table 3-4). Modal age at all three 

sample times was 5 years old, and young 0. reflexa (the dominant species in the UP bed) were represented (see Table 3-

5). When all collected unionids are considered, young of nine of 11 and 12 Lampsilinae species were collected in July 

2004 and October 2005, respectively, whereas half of the Lampsilinae species collected in July 2005 were represented by 

young animals. No freshly dead Lampsilinae were collected in July 2005, and only a few adult Lampsilinae were found 

freshly dead in October 2005. 

3.2 Steamboat Slough Bed 

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

bed was primarily sand, and depth ranged from 0.9 to 4.3m (see Table 3-1). Current velocity varied from 0.1 to 

0.6m/sec. DO ranged from a low of6.4mg/L in 2004 to a high of 12.8mg/L in July 2005 and was similar to UP bed DO. 

Very few zebra mussels were found in the SS bed, with an average of only 0.1 zebra mussels/unionid in 2005. As in 

2004, zebra mussels increased with distance from the discharge. 

Water temperature averaged 1.0°C, 2.6°C, and 1.8°C higher than in the UP bed in July 2004, July 2005, and October 

2005, respectively (see Table 3-1 ). Water temperature measured in this study was very similar to temperature recorded 

by QCNS downstream of their discharge in July 2005 (see Table 3-2). Water temperature during July 2005 sampling 

ranged from 27.5 to 30.0°C, and maximum temperature calculated downstream of the discharge ranged from 27.9 to 
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30.2°C on sampling dates. Modeled temperature in the SS bed with 28.9°C intake temperature and 22,500cfs was 31.4 

to 32.1 °C, which is one to two degrees higher than the highest calculated discharge temperature (31.1 oq in 2005, 

however discharge was higher in 2005 than that assumed by the model (see Table 3-2). 

The unionid community within the SS Bed varies from the UP bed in that Ambleminae comprise over 60% and 

Lampsilinae approximately 36% of the species in the SS Bed. Similar to the UP Bed, A. plicata is the dominant 

Ambleminae species, and 0. rejlexa is the dominant Lampsilinae species (see Table 3-3). However, in the UP bed 0. 

reflexa (33%) is the most abundant and A. plicata ( 19%) second most abundant, while in the SS Bed A. plicata (33%) 

was dominant and 0. reflexa (23%) the second most abundant species. Other species that seemed more abundant in the 

SS Bed include Quadrula nodulata and Q. quadrula. Species not found in this bed include Megalonaias nervosa, 

Quadrula metanevra, Actinonaias ligamentina, L. higginsii, and Lampsilis teres. Both Illinois threatened species L. 

recta (October) and E. lineo/ata (July) were collected in the SS Bed in 2005. 

Total, freshly dead shell, ::;5 year old, and >5 year old density did not differ significantly among monitoring events. 

However, total density was somewhat lower (although not significantly at p<0.05), and ::;5 year old density was 

significantly lower than in the SS Bed compared to the UP Bed (see Table 3-3). Density of freshly dead shells and 

unionids >5 years old were similar between beds. Additionally, young unionids represented 33 to 64% of the species in 

the SS Bed, compared to 47 to 80% in the UP bed. 

Many of the unionids collected in July 2005 were warm to the touch, and one Lampsilis cardium (0.2% of the unionids 

found) was gaping. One very recently dead L. cardium was found with tissue still attached to the shell. Unionids in the 

SS Bed were of normal temperature and none were gaping in October 2005. 

Most of the differences between the SS and UP beds occur within the Lampsilinae. Ambleminae total density, density of 

unionids ::;5 years old (except for October 2005 in the UP Bed), and density of Ambleminae >5 years old were similar 

between the UP and SS beds (see Table 3-4). The number of Ambleminae species and mortality was also similar 

between beds. In contrast, total, ::;5 year old, and >5 year old Lampsilinae density was significantly lower in the SS Bed 

than in the UP bed. 

Age distribution of Ambleminae in the SS Bed was similar to the UP Bed in July 2004, with modal age between seven 

and eight years, and in July 2005, with modal age between 13 and 14 years old (see Table 3-5 and Table 3-6). However, 

modal age declined to seven years in the UP Bed in October, whereas modal age in the SS Bed remained' 13 years. 

Density of young Ambleminae was significantly higher in the UP Bed October 2005 sample than in the SS Bed or the 

other samples in the UP bed (see Table 3-4). 

Lampsilinae age distribution did differ between beds. Modal Lampsilinae age was five years compared to eight or nine 

years in the UP compared toSS bed, but was consistent over time in both beds (see Tables 3-5 and 3-6). Jnterestly, no 
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young 0. rejlexa were found in SS bed quantitative samples during any of the monitoring events, although they were the 

dominant Lampsilinae species. Several young 0. rejlexa were collected in the UP bed during each sampling event. 

Although some community characteristics in the SS Bed differed from the UP Bed, these characteristics remained 

constant over time within the SS Bed. A few L. cardium seemed affected during the warmer July temperature in 2005, 

but overall effects on the bed appeared minimal. 

3.3 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 (ESI, 2005). The portion of the Cordova Bed 

sampled in this study is approximately 3000m downstream ofQCNS mixing zone, and on the 111inois bank (diffusers 

discharge along the Iowa bank). 

Cordova Bed differs from the UP and SS beds, in that this bed occurs along a slight outside bend and substrate is coarser 

(see Table 3-1). Substrate in the Cordova Bed also contains nearly 10% shell material, both zebra mussels and unionids. 

Depth within the sampled portion of the Cordova Bed ranged from 0.6 to 6.7m. Unionids were historically more 

abundant in deeper water, however density has declined in the deeper areas presumably due to zebra mussel infestation. 

Union ids are now also abundant in siltier shallow areas. Current velocity averaged 0.2m/sec during all three sampling 

events. DO was 6.0mg/L in July 2004 and 8.3mg/L in October 2005, similar to both the SS and UP beds. DO was not 

measured during July 2005 due to equipment malfunction. 

Water temperature in the Cordova Bed averaged 25.3°C in July 2004 and 2005, and 18.8°C during October 2005 (see 

Table 3-1 ). These temperatures were lower than both UP and SS beds, even though modeling predicted higher water 

temperature in the Cordova Bed than in the UP Bed under high ambient water temperature and low discharge conditions 

(see Table 3-2). 

Zebra mussel infestation declined in 2005 compared to 2004. Union ids were covered with zebra mussels in July 2005, 

whereas an average of 0.3 and 1.3 zebra mussels infested unionids in 2005 (see Table 3-1 ). 

Unionid community characteristics differ from the UP and SS beds. Species composition is approximately 50% 

Ambleminae and 50% Lampsilinae (see Table 3-3). Similar to the other beds, A. plicata is the dominant Ambleminae, 

however, Leptodeafragilis is the dominant Lampsilinae species compared to 0. rejlexa in the other beds. Mega/onaias 

nervosa was collected consistently in the Cordova Bed, whereas Q. nodulata was not found in the Cordova Bed during 

this study. Additionally, L. higginsii and L. recta seem more abundant in the Cordova Bed, whereas E. lineolata seems 

less abundant. All of the species found in the Cordova Bed (22 total) have also been collected in the UP Bed, however 
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Q. metanevra, Q. nodulata, and L. teres were not recovered in the Cordova Bed during this study, although these species 

were collected in the Cordova Bed in previous studies (ESI, 2005). 

Density was not statistically compared to the UP and SS bed, as the Cordova Bed differs with respect to habitat 

conditions. However, community characteristics have remained consistent within the Cordova Bed during this study. 

Total density averaged 5.7, 3.1, and 5.8 unionids/m2 in July 2004, July 2005, and October 2005, respectively (see Table 

3-3). The slope of the species vs. individuals regression was very high, being over 7.25 during all sampling events. 

Mortality was higher than the other beds during July 2004 and 2005, however it declined during October 2005. July 

2005 mortality was likely residual from zebra mussel infestation. The density of younger unionids seemed to decline in 

July 2005, however density of young unionids in July 2004 (3.3/m2
) and October 2005 (2.8/m2

) was similar. Density of 

unionids >5 years old was consistent among samples, averaging 2.3, 2.0, and 3.0/m2 in the three sampling events. 

As in the other two beds, Ambleminae density, for both young and older Ambleminae was consistent among monitoring 

events (see Table 3-4). The apparent decline in density during July 2005 sampling was primarily due to the lower 

density of young Lampsilinae (O.l/m2 in July 2005, compared to 1.4 and l.6/m2 in July 2004 and October 2005). 

Lampsilinae mortality was also higher than in other beds in both July 2004 and 2005, however no freshly dead 

Lampsilinae were found in quantitative sampling during the October 2005 sampling. Most of the young Ambleminae 

were A. plicata similar to the other beds (Table 3-7). However, the most abundant young Lampsilinae was L. fragilis, 

rather than 0. rejlexa as in the other two beds. 

Age distribution of Ambleminae was most similar to the SS Bed, with modal age of 8 years in July 2004, and 13 years in 

both July and October 2005 (see Table 3-7). Lampsilinae age distribution differed from both UP and SS beds. Modal 

age in the Cordova Bed was 4 years in July 2004 and October 2005, and 7 years in July 2005. 
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4.0 Conclusions 

Most union ids within the SS Bed did not seem to be affected by July 2005 water temperatures. Community 

characteristics within this bed were consistent over the three monitoring events. Although unionid shells were warm to 

the touch, only one unionid was observed gaping and only one was collected dead with tissue (very recent mortality). 

Additionally, mortality did not differ from July 2004 to October 2005. Water temperatures recorded during this study in 

both the UP and SS beds were comparable to those calculated and measured by the QCNS. Water temperature was 

lower than predicted by modeled values, however discharge was higher during July 2005 than the discharge used during 

modeling. Cordova Bed water temperature was predicted to be higher than the UP Bed under high ambient water 

temperature conditions, but measured water temperature during this study was lower than both other beds. This suggests 

that the Cordova Bed may not be as affected by higher temperature as previously thought (ESI, 2005). 
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Table 3-1. Comparison()fUpstream, Steamboat Slough. and Cordova bed habitat conditions between July 2004, July 2005, and October 2005. 
0 
v. 

8 
UJ!stream Steamboat Slou&h Cordova -.1 

Jul-04 Jul-05 Oct-05 

Sample date July 15- 16, 2004 July 28, 2005 October 6, 2005 July 16, 2004 July 26 -28, 2005 October 5- 6, 2005 July 13-14, 2004 July27, 2005 October 3-4, 2005 
Discharge (cfs}1 67 ,226; 65,969 41,262 52,887 65,969 39,203; 41,262 54,383; 52,887 72,916; 69,220 38,153 47,125; 52,245 

Calc. discharge temp (F)' 77.7 79.2 79.9 81.8, 77.9 NA 
Calc. discharge temp ("C)' 25.4 26.2 26.6 27.7, 25.5 
Dist from bank (m} 45to 115 45 to 115 45 to 115 35toll5 35 to 115 35 to 115 10 to 90 10 to 90 10 to 90 
Dist from mix zone (m} 730 to 1130 730 to 1130 730 to 1130 675 to 1125 675 to 1125 675 to 1125 3030 to3365 3030 to 3365 3030 to 3365 

Substrnte Ave % £CY) 
%Boulder - 2 (22} 0.5 3 (2.6} 2 (700} 
%Cobble 0.2 (762} 2 (377) 1 (663} 
%Gravel I (300} 0.3 (632} 2 (192} 0.5 (645} 13 (152} 6 (118} 10 (142} 
%Sand 57 (66} 88 (18} 56 (67} 90(21} 91 (21} 95 (16} 33 (105} 77 (29} 66 (39} \,_ 

%Silt 36 (99} 11 (126} 15 (159} 6(200} 9 (211} 3 (166} 27 (106) 6 (128} 9(212} 
%Clay 5 (224) 1 (304} 26 (121} 3 (281} 0.1 (632} l3 (185) 
%Detritus 0.1 (755} 0.1 (954} 0.7 (313} I (371} 0.7 (332} 0.3 (412} 
%Shell 0.7 (343} 1 (215} 0.1 (954} 12 (181} 8 (171} 13 (143} 

Depth (m) 

Ave. 3.4 2.7 4.9 2.4 1.8 2.7 2.0 2.1 3.0 
Range (0.9 to 6.4} (0.6 to 5.8} (0.9 to 7.3} (1.7 to 3.7} (0.9 to 2.7} (0.9 to 4.3} (0.6 to 3.4} (1.2 to3.7} (0.6 to 6.7} 
CV 15.8 51.1 102.0 24.3 20.0 74.1 28.3 85.7 146.7 

Th!!!P.rn 
Ave. 25.5 26.9 19.9 26.5 29.5 21.7 25.3 253 18.6 
Range (25.3 to 26.1} (26.5 to 27.0} (19.7 to 20.1} (25.0 to 27 .0} (27 .5 to 30.0} (20.8 to 22.9} (23.0 to 26.3} (23.0 to 26.8} (12.2 to 19.5} 
CV 1.6 0.9 0.6 1.2 3.0 4.4 0.6 5.9 5.3 

QQimgi!J 
Ave. 6.2 12.1 8.4 6.7 9.1 8.1 6 8.3 
Range (6.0 to 7.2} (11.1 to 12.5} (8.1 to 8.9} (6.4 to 7.4} (7 .5 to 12.8} (7.8 to 8.9} (5.7 to 6.6} (7.2 to 14.0} 
CV 21.8 2.3 2.9 10.9 20.7 3.1 12.6 3.7 

Current veloci!l( £mlsec) 
Ave. 0.5 0.3 0.4 0.4 0.2 0.3 0.2 0.2 0.2 
Range (0.2 to 0.6} (0.03 to 0.60} (0.19 to 0.54} (0.2 to 0.6} (0.11 to 0.30} (0. I 4 to 0.45} (0.1 to 0.4} (0.06 to 0.30} (0.05 to 0.45} 
CV 30.4 52.9 27.1 15.7 20.7 30.5 48.2 41.6 53.6 

Rel. zebra mussel in£.' Moderate 0.1 (Oto2} 0.7 (0 to 7} Minor 0.1 (0 to I} 0.1 (0 to 10} Very heavy 0.3 (0 to 5} 1.3 (0 to 50} 

Modeled values' 

Modeled temp. @I 7,500cfs 28.9 to 29.2 31.8 to 32.5 30.7 to 30.8 
Modeled temp. @20,000cfs 28.9 to 29.2 31.61032.1 30.3 to 30.7 
Modeled temp. @22,500cfs 28.9 to 29.2 31.4 to 32.1 30.3 to 30.5 
Low flow velocity (mlsec} 0.2 0 0.1 

'Lock and Dam 14 (LeClaire, lA; MRM 493.3} z 
'Calculated temperatures represent Upstream/Intake Bay temperatures (Upstream bed} or Calculated Maximum Downstream Temperature (Steamboat Slough Bed} (Appendix B) 0 

< 
'Minor=a few zebras attached to a few unionids; moderate=a few zebra mussels attached to most unionids; very heavy=most unionids coated or encased with zebra mussels; " g. 
2005, average and range of zebra mussels per unionid 

" 'Estimated from Holly e/ a/. (2004} .... 
N 
0 
0 
0\ 
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Table 3-2. Comparison of intake and discharge water temperature eq to modeled and measured temperature, J!J]y 2005. 

Upstream/Intake Bay Tem_])C:raturcs' 

Date 

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 

25.8 

25.4 

24.9 

24.4 

24.0 

24.5 

24.6 

24.9 

25.5 

26.0 

26.4 

26.3 

25.7 

25.9 

27.1 

28.0 

28.7 

29.0 

28.2 

28.2 

28.7 

28.8 

28.6 

27.9 

28.4 

27.7 

26.2 

25.5 

25.8 

25.9 

26.2 

Modeled temperature' 

Intake 
Upstream bed 

SSbed 

Con:lova Bed 
Measured temperature' 

26 Upstream bed 

27 ss bed 

28 Con:lova Bed 

Average 

26.4 

25.7 

25.4 

24.8 

24.6 

24.9 

25.2 

25.7 

26.3 

26.8 

27.1 

26.7 

26.1 

26.8 

27.9 

28.7 

29.4 

29.4 

28.9 

28.8 

29.1 

29.3 

29.0 

28.4 

29.0 

28.6 

26.8 

26.2 

26.6 

26.6 

26.6 

26.9 

Maximum 

26.7 

26.1 

25.8 

24.9 

25.2 

25.4 

26.0 

26.5 

27.2 

27.8 

27.7 

27.3 

26.6 

27.8 

28.7 

29.6 

30.2 

29.9 

29.3 

29.3 

29.9 

30.0 

29.7 

28.9 
29.7 

29.3 

27.7 

27.1 

27.2 

27.3 

26.9 

28.9 

28.9 to 29.2 

27 

DiscluugeBay Temperatwes' 

Minimum 

40.2 

39.6 

39.3 

39.0 

38.6 

39.1 

39.2 

39.6 

40.1 

40.6 

41.1 

40.9 

40.3 

40.6 

41.7 

42.6 

43.2 

43.5 

42.8 

42.7 

43.4 

43.4 

43.1 

38.6 

37.8 

42.4 

41.1 

40.4 

40.8 

40.9 

41.3 

Avernge 

40.9 

40.2 

39.9 

39.3 

39.2 

39.5 

39.8 

40.3 

40.9 

41.5 

41.7 

41.4 

40.8 

41.4 

42.6 

43.4 

44.1 

43.9 

43.4 

43.4 

43.7 

43.9 

43.6 

42.8 

42.3 

43.2 

41.7 

41.2 

41.6 

41.6 

41.6 

Maximum 

41.2 

40.6 

40.3 

39.4 

39.8 

40.1 

40.6 

41.2 

41.9 

42.4 

42.4 

41.9 

41.3 
42.4 

43.4 

44.3 

44.9 

44.4 

44.0 

44.2 

44.3 

44.6 

44.3 

43.5 

44.3 

43.9 

42.4 

42.1 

42.3 

42.3 

42.0 

'Data provided by Exelon (Appendix B); 'Esumated from Holly eta/. (2004); 'Measured during this study 

Discluuge Flow 
CFS River Flow CFS 

2222 74,820 

2222 74,527 

2222 70,636 

2222 70,045 

2191 66,526 

2191 66,275 

2191 62,245 

2191 62,176 

2191 58,482 

2191 55,564 
2191 53,178 

2191 53,396 

2191 48,335 

2191 49,068 

2191 42,532 

2191 39,943 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2222 

2191 

2191 

2191 

39,800 

39,761 

38,932 

38,863 

27,980 

28,205 

36,131 

42,305 

48,179 

39,203 

38,153 

41,262 

40,974 

44,524 

38,664 

22,500 

Max. downstream temperature' 

Calculated 

27.2 

26.5 

26.2 

25.4 

25.6 

25.9 

26.5 

27.0 

27.7 

28.4 

28.3 

27.9 

27.3 

28.4 

29.5 

30.4 

31.0 

30.7 

30.2 

30.1 

31.1 

31.1 

30.6 

29.7 

30.3 

30.2 

28.5 

27.9 

28.0 

28.0 

27.8 

31.1 

31.4 to 32.1 

30.3 to 30.5 

Measured 

27.8 

30.6 

31.1 

30.6 

30.0 

30.0 

31.1 

30.0 

29.4 

31.1 

29.5 

26.8 

Hours 
Accumulated 

0 

16 

7.5 

0 

0 

14 

0 

0 

Total Hrs = 42.5 

0 u. 
b 
-..J 

z 
0 
< <> 
3 
a' 
<> ... 
N 
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Table 3-3. Comparison ofUpstream, Steamboat_ Slough, and Cordova beds unionid community characteristicsbetween July_2004,]uly 2005, and October 2005. 

Species rei. abundance (%)1 

Ambleminae 

Jul-04 
Upstream 

Jul-05 Oct-05 
Steamboat Slough Cordova 

Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 

Amblema plical a 17.5 20.3 18.7 41.5 26.8 30.9 27.9 50.0 24.6 
Fusconoia ebena WD WD - - WD 
Fusconaiajlava 6.2 1.4 5.2 X 9.8 2.1 X 3.3 ·3.1 
Megalonaias nervosa 1.4 - - 2.9 X 4.6 
Quadru/a metanevra 1.0 WD - WD 
Quadrula nodulata 1.0 X 1.2 9.8 2.4 6.4 
Quadru/ap.pustulosa 8.2 4.3 9.1 4.9 7.3 5.3 5.9 6.7 4.6 
Quadrula quadrula 6.2 4.3 6.7 4.9 14.6 17.0 2.9 X 2.3 

. .!!.!.~q8.t?.~!£.Y.~~E.I?.~~---···························~·-····················:: ...................... ~ ............................ : ......................... :: ......................... : ............................. ~ . .f.. ...................... :: ...................... ~---······· 
Tota1Ambleminae 40.1 31.9 40.9 61.1 61.0 61.7 39.6 60.0 39.2 

Anodontinae 
Arcidens confragosus X X 0.4 x 2.4 X x 3.3 X 
Lasmigona c. comp/anota X 1.4 2.4 2.4 X X 1.5 X 1.5 
Pyganodon grandis X <0.5 1.2 x 2.4 X X X 0.8 
Strophitus undu/atus WD 
Utterbackia imbecillis 1.0 <0.5 0.4 - X X X FD 1.5 

·:r;;iii"i"Aii;;do~ii~~---································T:o······················c4····················4:4···························2:4·····················4·.·9·····················o:o···························i":s······················i3············ 

Lampsilinae 
Actinonoias ligamentina X - - - - - X 
EUipsariu lineolata 1.0 1.4 X 2.4 X - WD - X 
Lampsi/is cardium 5.2 11.6 7.9 4.9 X 5.3 7.4 6.7 5.4 
Lampsilis higginsii - X 0.4 - - - 1.5 X 0.8 
Lampsilis teres WD 1.4 WD 
Leptodea.fragi/is 6.2 11.6 7.1 x 2.4 4.3 33.8 16.7 29.2 
Ligumiu recta 1.0 X 0.8 - - 1.1 1.5 X 6.2 
Obliquaria rejlexa 38.1 30.4 27.8 26.8 22.0 22.3 8.8 3.3 6.9 
Obovaria olivaria 5.2 2.9 2.4 2.4 X X X 0.8 
Potamilus alatus X X X - - X X X 0.8 
Potamilus ohiensis 1.0 2.9 0.8 X 7.3 3.2 1.5 3.3 X 
Toxo/asmaparvus - 1.2 - WD 1.5 6.7 3.8 
Truncilla donaciformis X 4.3 5.6 - 2.4 2.1 2.9 - 2.3 
Truncilla truncata 1.0 0.8 - X X WD 0.8 

·:rc;tiil"Laiiipsiliiiii~·-··································s·s:?"··················66."7···················s-4:s·························36T················"34:1"··················3s:3"························s-s:9··················36:7················· 

0 
v. 
b 
-.1 

"[< 
< 
(I) 

g. 
(I) .., 
N 
0 
0 

"' 
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Table 3-3. Comparison of Upstream, Ste11Jllboat Slough, and Cordova beds1.1_nionid communi!Y~haracteristics between July 2004, Jl!ly2005, and October 2005. 

Uestream Steamboat Slough Cordova 
Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 

Total no.2 902 399 822 547 426 657 320 164 375 
Ave. no./m2

•
1 8.1±3.1AB 6.9±3.1AB 11.2±2.08 3.5±2.0A 4.1±1.2A 4.2±0.9A 5.7±1.9 3.1±1.3 5.8±1.5 

Ave. CPUE 3 57.5 15.7 22.8 36.4 19.3 22.5 15.8 6.7 10.2 
Ave. no. species/qual sample3 10.7 6.0 6.3 7.8 5.6 7.2 6.6 3.3 5.1 
Total no. species2 21 21 21 15 16 18 20 18 21 
Total live/FD species per site 25 19 22 
Theoretical species richness3 

100 13 16 14 12 11 13 15 15 15 
250 15 19 17 14 14 16 18 18 17 
500 17 21 19 16 15 18 21 20 20 
1000 19 24 21 17 17 20 23 22 22 
5000 23 29 26 22 21 24 28 27 27 

Regression slope 6.53 ±0.29 7.85 ±0.27 6.99±0.17 5.81 ±0.23 5.64±0.26 6.53 ±0.29 7.71 ±0.13 7.43 ±0.38 7.27 ±0.15 
%Mortality1 6.7 1.4 3.1 4.7 2.4 3.1 24.4 21.1 3.0 
Ave. no. FD/m2

'
1 0.6±0.5A 0.2±0.2A 0.4±0.2A 0.2±0.2A 0.1 ±0.2A 0.1 ±0.2A 1.8 ±1.6 0.8 ±0.9 0.2 ±0.2 

%9 years old1 3.1 18.6 24.2 2.4 4.8 6.4 33.8 0 29.2 
:; %~5 years old1 36.1 42.0 50.4 9.8 11.9 11.7 58.8 25.7 47.7 

%of species w/ ~5 yrs1 73.3 46.7 80.0 33.3 41.7 63.6 53.8 55.6 61.1 
Ave. no.~5yrs/mz.1 2.9 ±1.48 2.9 ±1.58 5.6±0.8C 0.3 ±0.3A 0.5 ±0.2A 0.5 ±0.3A 3.3 ±1.3 0.9±0.5 2.8 ±1.0 
Ave. no.>5yrs/mz.1 5.2±2.0A 3.9 ±1.8A 5.6 ±1.4A 3.1 ±1.9A 3.6 ±1.2A 3.7 ±0.9A 2.3 ±1.0 2.0 ±1.1 3.0 ±0.8 

'Quantitative data only; 2Quantitative and Qualitative combined; 3Qualitative data only 
Different letters within a row indicates a significant difference (ANOVA, p<0.05) 
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Table 3-4. Com~son of Aflll!leminae and Lam_jJsilinae in Uj)stream, Steamboat Slough, and Cordova beds amoi1gJ\I]y_2004, July 2005, and October 2005. 

UEstream Steamboat Slough Cordova 
Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 Oct-05 Jul-04 Jul-05 

Ambleminae 
Total no. 1 39 22 103 25 25 58 27 18 
Total no. 3 396 145 236 335 259 347 120 79 
Ave. no./m2.1 3.3±1.6A 2.2±1.3A 4.6±1.4A 2.1±1.4A 2.5±l.OA 2.6±0.7A 2.2±1.1 1.8±1.1 
Ave. no.~5yrs/m2• 1 0.5±0.4A 0.1±0.2A 1.7±0.78 0.2±0.2A 0.2±0.3A 0.2±0.2A 0.8±0.6 0.5±0.4 
Ave. no.>5yrs/m2

"
1 2.8±1.3A 2.1±1.2A 2.9±0.9A 2.0±1.3A 2.3±l.OA 2.4±0.7A 1.4±0.8 1.3±1.0 

Total no. species2 6 6 5 5 5 5 6 5 
Total no. juv species 6 4 5 5 4 4 4 2 
Total no. adult species 5 6 5 5 5 5 6 5 
%Mortality1 2.5 0 1.9 3.8 0 1.7 10.0 14.3 

Lampsilinae 
Total no. 1 57 46 184 15 14 36 40 11 
Total no. 3 378 169 321 163 123 197 116 50 
Ave. no./m2

•
1 4.8±2.08 4.6±2.18 6.1±1.58 1.3±0.9A 1.4±0.8A 1.6±0.6A 3.4±1.3 1.1±0.7 

Ave. no.~3yrslm2" 1 0.8±0.7AB 1.4±0.98 2.0±0.88 OA 0.2±0.3A 0.2±0.2A 1.4±0.7 0.1±0.2 
v. Ave. no.>3yrslm2.1 3.9±1.68 3.2±1.7AB 4.1±1.38 1.3±0.9A 1.2±0.7A 1.4±0.6A 2.0±0.8 1.0±0.6 

Total no. species2 11 10 12 9 7 10 11 9 
Total no. juv species 9 5 9 7 3 5 8 4 
Total no. adult species 11 9 11 7 7 10 9 9 
%Mortality1 8.1 0 3.5 6.3 6.7 7.1 37.5 26.7 

1Quantitative data only; 2Quantitative and Qualitative combined; 3Qualitative data only 
Different letters within a row indicates a significant difference (ANOVA, p<0.05) 

Oct-05 

51 
151 

2.3±0.8 
0.5±0.4 
1.8±1.7 

5 
4 
5 

7.8 

74 
72 

3.3±1.0 
1.6±0.7 
1.7±0.6 
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Table 3-5. Age distribution ofunionid species collected from the Upstream Bed, July 2004 and 2005, and October 2005. 

Subfamily S~cies I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 2:21 TOT 

Jul-04 

Amblema plica/a I - 2 I I 2 4 I I 2 I 3 - - - 17 

Fusconaia flava - - I 2 2 I 6 
Quadrula metanevra 

Quadrula nodulata 

AmbJeninae tOW ,~;.:;;,~~;,~:.~~ .... j.,,.,i•••oooooo~•""""'i""''''"'}"""""i"•loooo~ooooooooooioooooooooiooooooooooioooooooooo~ooooooooo•i••••oooooo~ooooooooooiooooooo~oo""'''"'i""""''i""""''~"""'~'o''''''''''~"'"""i"''''''"~"""'"i""'''''l-••• 
Anodontinae total Utterbackia imbecillis c= - - \ 

El/ipsaria /ineolata 

Lampsilis caniium 

Leptodea fragilis 

Ligumia recta 

Obliquaria reflexa 

Obovaria olivaria 

Potamilus ohiensis I - - -II - - · - - - - · -- - - -- - - - - I 

Lamsilinae total .!.':!i.'!£!!!!!.!.~!!!;q;~q; .......... ····~ ........... i .......... ~··· ····;-i ......... i ......... ~ .......... i ......... ~ .......... j .......... ~ .......... ~·········~ .......... i ...... ::.o .......... ~ ......... ~ .......... ~ ....... :.o .......... ~ ......... ~ .......... ~ ......... ~ ......... l7· .. . 

July 2004 toW 10 13 II 10 II 14 6 9 3 2 6 0 0 0 0 0 0 0 0 98 
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Table 3-5. Age distribution ofunionid species coUect~d fro!J1. the Upstream Bed, July 2004 and 2005, and October 2005. 

Subfamily Species 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 ~21 TOT 
Jul-05 

Amblema plical a 

Fusconaia flava 

Mega/onaios nervosa 

2 3 4 2 14 

Amblenlinae Tom! -~;:.;;.~~;;~-~-···'·····~··········~··········~·········~··········~····l···~··········~··········;·········~·········~··········i··········~··········i·········~··········~·········~··········~··········~··········~·········~··········~··········~······ .. ·Ji···· 
Anodontinae Tom! Lasmigona c. complanat. 

Ellipsaria /ineo/ata 

Lampsi/is cardium 2 2 
I 

8 
Lampsilis teres - - I - - - - - 1 
Leptodea .fragilis I I 3 I I - - 8 
Obliquaria reflexa - 5 5 5 2 2 I I - 21 

Obovaria o/ iva ria - - 2 - - - - - 2 
Potamilus ohiensis - - 2 - - - - 2 

.!.':H!?!:!!!!?.!!.I!!!!?Eif..l!!?!!.~~ ••• ••••• : ••••••••••• : ••••.••••• !.... . ... L ......... ! ........... : .......... : ............................................. : ........... : ...................... : ........................................................ :. .......... : .......... : ..................... } .... . 
:::i Lampsilinae Total I I II 7 8 3 5 I I I I 2 2 I 0 0 0 0 0 0 0 0 46 

July 2005 tom! II 7 9 3 5 2 3 4 2 4 5 4 4 0 0 0 0 70 
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Table 3-5. Agt:_distribution ofunionid species collected from the Upstream B_t:<l,_July 2004 and 20<21, and October 2005. 

Subfamily Species I 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 >21 TOT 

Amblema plicata 6 6 7 4 6 2 3 3 2 2 2 48 

Quadrola nodulata - I I I - - - - - - - - - 3 
Fuscanaiajlava - - 4 - I 12 - 2 I - I I I - - - - - - - - - 13 

Amblemmae Total .~:.~;.~;;~~~···· ·····i··········~·········i~2········f3·········~··· ····f2·········i··········i~·········~·········~··········~·········~··········~·········l··········~··········i·········~·········i··········~··········i··········~··········i········tls··· 
Arcidens con.fragosus r-l I - - - - - - - - - - - - - - - - - - I 

Anodonti=Tmru =~=:~-i- : ~-: -~--;--~ ~~---~-~ ~- i-~·-·i·--~- i·-i Ji 

Lampsilinae Total 

Ellipsaria lineo/ata 

Lampsilis cardium I I I 
Lampsilis higginsii 

Leptodea .fragilis I 3 5 

Ligumia recta -
Obliquaria rejlexa 4 15 

Obovaria olivaria I I 

Potami/us alatus 

Potamilus ohiensis 

I 2 

I I 

2 4 2 

2 

13 13 8 

I 

I 5 

II 4 

I I 

2 3 

2 

3 21 

I 
20 

2 
70 

6 
I 
3 

3 Toxolasma parvus 

Thmcilla donaciformis I 4 4 I 1 3 2 - - - - - - - - - - - - - - - - - 14 
Trunci/fa truncata - - 1 - - - I - - - - - - - - - - - - - - - 2 

••••••••••••••••••ooouooooouooooonooo ouuooooou .. ooo .. u•••••ooo .... •••• .. ••••••u .. uooooooooeoo•oooo .................... •••••••• .. ••••••••••oo• .. •••••••••••••••••••••oooo<Oo ................. oooooooo .. oeoon••••••••••••••••••••• .... •••u••••••• .. ••• .... ••• .. ••• .. •oe••••••••••• .. oooooooooe• .. •••••• 

7 15 23 20 22 II 16 10 2 6 3 0 0 0 0 0 0 0 0 143 

Oct total 8 20 35 34 30 24 19 22 12 14 10 8 7 4 3 0 2 0 0 0 0 0 260 
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Table 3-6. Age distribution ofunionid species collected from the Steamboat Slough Bed, July 20Q4 and ~00~ and October 2005. 

Subfamily Species 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 25 TOT 

Jul-04 

Ambleminae total 

Amblemap/k~o ~- - - - -~2 2 - 4 2 2 4 - - I - - - - - - - - 17 
Quadrola nodulata - - - - - - 4 - - - - - - - - - - - - - - - - 4 

.~~~~;.~;.;}.~~: .... ····i·········~········~········i·········~·· ···~·········}········~·········i········~········~········i········~········~·········~········~········~········~········~········~········~········~········~······.fs··· 
Anodontinae total Lasmigona c. complanatl---- ==-=::J 

Larnpsilis total 

Ellipsaria lineolata o-------I - - - - - - - - - - - - - - I 
Lampsilis cardium - - - - - - - I - - - - - - I - - - - - - - - 2 

.~~~;;;.;.~a; .......... ····~········~········~··· ····~········~·········i········~·······~·········i·········~·-·····-~········~········~········~·········i········~········~········~········~········~·-······~········~········~·······~!~ .. . 
.~~!.u~ ~OQ.4- ____________ L _ _9 _ _ Q.. _ .J_ -~ _ ] __ 'L _ j _ _ IQ. _.] _ _ L _ j __ '!... _ ..Q __ L _ ..Q __ L _ .Q __ o __ .Q __ o __ .Q __ o __ 1.)_ 

\0 Jul-05 
Amb/ema plicata I - - - I I - - I I I I I 2 I - 2 - - II 
Fusconaia j/ava - - - I - I I - - l - 4 
Quadrula nodulata 

Ambleminae Total -~~~;-~~;;.~~-~ .. .J .... i········i········i········i·········i···l·-i········i·······-~·······-~·-······-~·-······i········-~·-······-~·-·······~·-·····-~·-······1·········i········~·······-~·-·····-~·-·····-~·-·····-~·-·····-~·-·····ts··· 

Anodontinae Total 
-~~~~;;;.:.;.;.~: ..... 1 ... -o ........ o ........ o ... , ... o ....... o ........ o ........ o ........ o ........ o ........ o ........ o ........ o ........ o ........ ii ........ o ........ o ........ o ........ o ........ o ........ o ........ ~ ......... o ....... +···· ... i ... . 

Lampsilinae Total 

Lampsilis cardium rn----------------------I 
Leptodea.fragilis - I - - - - - - - - - - I 
Ob/iquaria rej/exa - - - - I - - I I 2 I 2 - I - - - - - - - - - 9 
Potamilus ohiensis - I - - - I - - I - - - - - - - - - - - - - - 3 
Truncilla donaci armis - - - - - - - - - - - - - - I - - - - - - - - I ..................•..•.... iti ........... ····a········2········o··· ····o·······-r········i·········o·······-r········i·········i········-r·······2········o·········r-·······i········o········o········o········o········o········o········a········a .. ·····rs··· 

July 2005 total 0 2 0 2 0 3 4 3 5 3 3 2 4 2 0 3 0 0 42 
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Table 3-6. Age distribution ofunio_!lid species collected from the Steamboat Slough Bed, July 2004 and 2005, and October 2005. 

Subfamily Species 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 25 TOT 

Oct4>5 
Amb/emaplicata - I - I - 2 3 I I 2 3 3 3 I 2 5 I 29 
FuscoTUJiajlava - - - - I - I - - 2 
Quadrula nodulata I I I 2 - - I - - 6 
Quadrula p. pustulosa - I - I I I I 5 

-~~1-~!!?.!l!!~~~ ........ .... : ......... : ......... ! ......... : ......... ! ........ ! ......... ! ......... ~ ......... ! ......... ! ......... : ........ ~ ......... ! ......... L ....... L ....... L ...... L ........ : ......... : ........ :: ......... : ........ : ......... :: ....... !.~ .. . 
Ambleminae Total I 0 I 0 2 2 2 3 3 5 0 6 3 2 5 6 4 4 I 2 5 I 0 58 

Lampsilis cardium I - - I - - I 1 I I I 5 
Leptodea fragi/is I I I - I - - - - 4 
Ligumia recta 

~~il;= T~ ;~;:::;~·-~1--i-~- ~ -~-~ ~-i- ~ -~ ~---~-i--i--~ -~--i--~·- ~--;--~ .:~-
October 2005 total 3 2 4 5 4 5 6 7 6 7 7 4 7 7 4 4 2 6 0 94 
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Table 3-7. Age distribution ofunionid species collected from the Cordova Bed, July 2004 and 2005, and October 2005. 

Subfamily _ Species 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 Tot 

Jul-04 
Amblema plicata I 5 3 - I 2 I - I 2 I I - I - - - - 19 
Mega/onaias nervosa - - - I - - I - 2 
Quadru/a metanevra - - - - - - - - 0 
Quadru/a p. pustu/osa - - - I I I I - - - - - - 4 

-~~!.1!..'1..'!.'!!:1!:!!!!!........ . ... : ......... : ......... : ...•..... : ......... :... . ... : ......... : ........ :: ........ :: .....•.. : ......... L ....... ! ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ......... : ........ ~ ... . 
Ambleminae total 0 I 5 3 0 I I 3 I I 2 4 I I I 0 I 0 0 0 0 0 0 0 26 

Anodontinae total Lasmigona c. complanat. 

Lampsilis cardium 
Lampsilis higginsii 
Leptodea.fragi/is 
Ligumia recta 
Obliquaria rejlexa 
Potamilus ohiensis 
Toxolasma parvus 

7 

4 

7 5 

2 

2 

5 

23 
I 
6 

Truncilla donaciformis t - - 2 t - - - - - - - - - - - - - - - - - - - - - 2 
Lampsitinae total .......................... :~.~.......... ····i········2 ........ i4·· ... 8 ........ 6 ........ 5 ......... c······y········o········2 ........ o········a· .... ···a········a········c;···· .. ··o· ....... ii ....... o ........ ii ....... ci"······cr·······ir···· .. o········o·······4o··· 

July 2004 total 3 19 II 6 6 2 5 2 3 2 4 0 0 0 0 0 0 0 0 68 

·--------------------------------------------------------------------------------
Jul-05 

Amblemopi;,o ,. - - I 211 - - - - - - I I 3 I 2 I - I - - - - 14 
Fusconaia flava - - - - - - - - - - - - I - - - - - - - - - - - I 

Ambleminae TotaiQ!!!!!!!"!f!.f!.R:.R.~fHf!!~f!. ...... ~ ........ ~ ........ ~ ........ ~ ........ }·· ... i········~ ........ ~ ........ ~····· ... ~········~· .. ·····~· ..... ··i·· .. · .. ·i·········j·· .. ·····j····· .... i····· .. ·j··· .... ··~········j· .. ·····ir······i··•""""i········i··· ... ·A·· 
Anodontinac TotaJArcidens con.fragosus 

Lampsilis cardium w· ----I - - - - - - I - - - - - - - - - - 2 
Leptodeafragilis - - - - I 2 - - I - - - 4 
Obliquaria rejlexa - - - - - - - I - - - - - - - - - - - - - - - - I 
Potami/us ohiensis • - - - 1 - - - - - - • - - - - - - - - - - - - I 
Toxolasma arvus • - - 2 - - - - - - - - - - - - - - - - - - - - 2 

Lampsilinae Totat .................. J? ...................... o········o .. ······o··· ... 2 ........ 2 ........ o .. ·······i··· .. ···y········r····· .. o ........ o .. ······a······ .. o ........ 2 ........ ii ........ ii ....... o·······o·· ...... ij ........ cr······o ........ o ........ o········o ........ io'"' 

July 2005 total 0 0 0 4 5 2 0 0 0 2 3 3 2 2 0 0 0 0 0 28 
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Table 3-7. Age d~tribution ofunionid species colle<;!ed fromthe Cmgova Bed, July 2004 and 2005, and October 2005. 

Subfamily Species 2 3 4 5 6 7 8 9 10 II 12 13 14 15 16 17 18 19 20 21 22 23 24 Tot 

Oct-05 
Amblema plicata l l 7 4 2 l I I 2 2 I 5 2 I I 32 
Fusconaia flava - I - - 2 - I - 4 
Megalonaias nervosa - - - - - - I I I I I I 6 
Quadrula p. pustulosa I I I - - I I I - - 6 

.!J!!!!P.:r!.~'!..tl.'!.t!.t!!:?!!!!........ • .•• : •.•.••..• : ......... : ••••••••• : •.••••••• :... • ••• : •••.••••. -•••••••.•• 1... ....... -......... : ......... : ......... : ......... : ......... : ......... ! ......... ! ......... : ......... : ......... ; ......... : ......... : ......... : ......... : ......... ; ........ ~ ... . 
Ambleminae Total 0 I I 2 7 6 2 I I 0 0 2 2 4 4 2 5 4 2 I I 2 0 l 51 

Lasmigona c. complanat. - - - I I 2 
Pyganodon grandis 
Utterbackia imbeci/lis - I - I - - 2 

Anodontinae Totai ............................................ o ........ ii ......... j" .. ""'j""""'j""""(i"'""'(j'"""'j""""'(j""""(j""'"'(j""""(j'"'""ii""""ii""""ii""""ii'"""'j"""'"(i""""ii"'""o"'""'(i'"""'(i""'"'i)""""i)""""5"" 

Lampsilis cardium I I I I 2 I - - 7 
Lampsilis higginsii - - - - - I - - I 
Leptodea fragilis 14 9 8 2 - 2 - 2 I - 38 
Ligumia recta - 3 l l - l - I - I - - 8 
Obliquaria reflexa 2 2 2 3 - - - 9 
Ob01•aria olivaria 

N Potamilus alatus N 

Toxolasma parvus I ; ~ ;II -I 3 - - - - - - - - - - - - - - - - - 5 

Lampsilinae Total .. ~;;;.~~;.~~=~ .. ~ ... ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ ~ ........ i ......... ~ ........ ~ ........ ~ ......... i ......... i ......... i-....... i ......... i-....... i ........ i ........ i ........ i ....... 7~ .. . 
October 2005 total 15 10 13 9 15 12 9 3 3 3 3 2 4 7 3 7 4 2 2 0 130 
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