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1.0 Background

Section 316(b) of the Clean Water Act (CWA) requires that cooling water intake structures reflect the best technology available for minimizing adverse environmental impact to aquatic organisms that are impinged (being pinned against screens or outer part of a cooling water intake structure) or entrained (being drawn into and through cooling water systems).   Phase II of the 316(b) rule for existing electric generating plants is designed to reduce impingement mortality by 80-95% and entrainment by 60-90%.  

In January 2007, the Second U.S. Circuit Court of Appeals remanded several provisions of the Phase II rule on various grounds.  With so many provisions of the Phase II rule affected by the decision, the USEPA suspended the rule in July 2007. A draft modified Rule is expected in December, 2008.

2.0
Objective

Meetings were held to review impingement and entrainment results and to recommend cost-effective technologies that may be applicable at the Plant. One recommendation from the meeting was to conduct a modeling exercise of the intake for existing conditions, and with different mitigation technologies such as reversed louvers in place. The overall objective of this proposal is therefore to evaluate the baseline conditions of the intake and determine the effectiveness of various mitigation options for reducing fish entrainment and impingement. Listed below are the various Options to be evaluated:

· Evaluate effectiveness of velocity reductions with dredging and existing intake channel. 

· Evaluate effectiveness of diversion device at the mouth of the intake channel with dredging to reduce velocity.

· Evaluate effectiveness of louvers at mouth of intake.

· Evaluate effectiveness of louvers part way down channel with a culvert bypass to discharge side.

· Evaluate effectiveness of louvers part way down channel with a culvert bypass to discharge side plus fish return pipe to culvert bypass instead of existing discharge channel.

The end result of the modeling, if all considerations were implemented, is some type of device either at the mouth of the channel with a reverse louver and/or a culvert bypass part way down the channel and a fish return pipe to the culvert bypass.  A revised Phase II rule is to be proposed in December 2008.  Therefore final implementation may be different than a modeling assessment based on regulation requirements.

3.0   
Technical Approach

3.1
Computational Fluid Dynamics Modeling 

Kinectrics will apply a state-of-the-science Computational Fluid Dynamics modeling system, ANSYS/CFX, to the Plant’s existing intake channel.  ANSYS/CFX is widely used in initial design, operational improvement and operation strategy planning in various industrial sectors including the power generation sector.  Kinectrics has used this system to evaluate the performance of various fish impingement technologies such as louver arrays, different screening systems and barrier nets.  

Kinectrics’ approach will fully take into account the intake channel and Maumee River/Maumee Bay geometry, Maumee River’s input, the turbulence induced by interactions between water flow and added diversion devices, the influence of an added culvert and the impact of channel sides and bottom.   This approach is capable of depicting a three dimensional water flow field for any specified situation.

A Base Case Scenario will be constructed based on the geometry and dimensions of the intake channel as well as measurements of the flow data at the channel opening, under full capacity operational conditions.  Flow patterns do vary on a seasonal basis and these changes will be incorporated into the model. For instance, flows in the spring and fall are typically from the Maumee River whereas during at least one summer month (August), there can be a reversal of flow direction from Maumee Bay into the intake channel. The characteristics of the flow field for the existing case will be established by executing the ANSYS/CFX core model.  During the process, the model runs will need be tested and calibrated, subject to the in-channel flow measurements available. 

Much of the input data such as flows required for modeling are already available in reports or will be available from station personnel. The only exception is the intake bathymetry which will require some “in-situ” measurements at Bay Shore. Depth soundings will be taken at various locations across the intake channel as various positions from the entrance to the screenhouse. This is a one-day effort and will be conducted in the early spring. 

3.2
Scenarios to Be Evaluated

Several option scenarios will be carefully designed based on the decision made at the meeting of January 4, 2008.  A schematic showing the conceptual locations of the different options is given in Figure 3-1. The option scenarios to be designed and investigated are:

· Option Scenario 1 – same as the Base Case (Existing Channel) Scenario but with dredging at the front section of the intake channel. The objective here is to determine what velocity reductions can occur with dredging activities. An estimate of the amount of dredging required to meet a velocity of 0.5 fps will be determined. All dredging modeling will occur at the intake entrance. 

· Option Scenario 2 – same as Scenario 1 but with a solid barrier blocking 2/3 of the flow cross-section at the intake mouth. The velocity gradients will be determined (for spring, summer and fall conditions), and an assessment of how modification will influence entrainment and impingement reductions at the site.

· Option Scenario 3 – same as Scenario 2 but replacing the solid barrier with a set of reverse louvers. Parameters investigated for the louver array will include slat angle, spacing between slats and slat depth. An assessment of entrainment and impingement reduction as well as debris diversion will be estimated.

· Option Scenario 4 – same as the Base Case Scenario but with a set of reverse louvers together with a culvert bypass to the discharge side part way down the intake channel. The parameters to be evaluated for the louver array include the same as in Scenario 3 with the addition of the array angle in the channel. An assessment of entrainment and impingement reduction as well as debris diversion will be estimated.

· Option Scenario 5- same as Scenario 4 but including a fish bypass from the screenhouse into the cut channel (instead of the discharge channel). The objective here is to divert both entrained and impinged organisms off the screens away from the discharge to minimize issues associated with temperature shock in the discharge. An estimate of the effectiveness of this modification in reducing entrained and impingement mortality will be determined (relative to existing conditions which divert water directly into the discharge channel).

The modeling domains with specified device structures of the 5 option scenarios will be re-designed and constructed.  Model runs will be conducted for the 5 scenarios, respectively.  The results from the various option scenarios will be analyzed and compared with the Base Case Scenario to determine the best option with respect to the effectiveness of velocity reductions, and entrainment and impingement diversion.

Figure 3-1. Conceptual Locations of Proposed Modeling Options
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4.0
Project Team

Darlene Ager, Ph.D. – Project Manager.  Dr. Darlene Ager, a seasoned program manager, will manage the program and interaction with FirstEnergy. She has 16 years experience dealing with environmental and project management issues at Kinectrics and its predecessor companies.  She was the project manager for completion of the required 316(b) studies for FirstEnergy for six Plant including Bay Shore and well as for all Impingement and Entrainment for Detroit Edison (for six of their Plants). She has developed detailed workplans, SOPs, and QA/QC plans and has managed impingement and entrainment sampling programs for numerous power plants located on Lake Huron, Lake Erie, Lake Ontario, Lake Michigan, Ohio River, St. Clair River and Suwannee River (FL).  Dr. Ager is a member of the Project Management Institute (PMI) and is currently working to achieve certification as a Project Management Professional (PMP).  

Xiude Lin, Ph. D – Dr. Lin has over 25 years of experience in numerical modeling of physical and chemical processes for the Earth environment.  He received his Ph.D. degree in Astrophysical, Planetary and Atmospheric Sciences from University of Colorado in 1984.  Since then, he has been continuously and extensively working in various areas of environmental modeling.  His professional experience covers a wide spectrum of the environmental issues ranging from long range and short range atmospheric modeling, environmental impact assessment, groundwater modeling, surface water plume modeling, to geochemistry modeling.  His professional expertise is well recognized by the industry clients and the Federal/Ontario environmental agencies.

His previous work and experience relevant to the proposed project are:

· Numerical modeling of the effects of louver design such as orientation, panel length and panel interval on the flow pattern in the front of cooling water intake of power plant;

· Numerical modeling of the effects of a barrier net on the flow pattern in the front of power plant’s cooling water intake.  The study provides information on the force exerted on the net with different blockages; and
· Numerical modeling of the thermal discharge of power plant’s cooling water.  The modeling results are capable to reveal the floating nature of the thermal plume under the summer conditions and to delineate the plume at different water depths.
Paul Patrick, Ph.D.   – Technical Advisor.  Dr.  Patrick will be a technical advisor for the study, be involved in the modeling options, and interact with the Dr. Lin on the modeling.  Paul has been involved with the 316(b) issue and diversion systems for over 20 years. He will also interact with the University of Kansas especially in assisting in training.

Dr.  Patrick has recently completed BTA reviews for FirstEnergy (at six Plants including Bay Shore), the New Jersey Department of Environment Protection (NJDEP) for PSE&G’s Salem Plant (who received their NPDES permit), and is currently completing BTA reviews for other power plants in the US (e.g.  Pacific Corp, WE Energy and Cinergy).  Paul is internationally known for developing and implementing fish diversion systems, having worked for EPRI, NYPA, ESSERCO, We Power, Consumer Energy, Alabama Power, We Energies, Detroit Edison, PacifiCorp, Ontario Hydro/Ontario Power Generation, Bruce Power, BC Hydro, TransAlta, and the Norwegian Utility Group.  He has published over 75 reports in this area, and has produced over 20 referred publications on fish behavior and response to diversion systems.

5.0
Schedule 

The proposed schedule is given in Figure 5-1. The proposed start-up is February 19 and the completion of the final report on October 15, 2008.

Figure 5-1

Project Schedule 

	Task
	Timeline

	
	FEBRUARY 19- APRIL 14
	APRIL 14-JULY 23
	SEPTEMBER 15-OCTOBER 15

	Task 1: Project Kick Off Meeting and Data Transfer from Station
	
	
	
	

	Task 2: Collect Bathymetry Data at Site
	
	
	

	Task 3: Modeling of Options
	
	
	
	

	Task 4: Preparation of Draft  Report
	
	
	

	Task 5: Completion of Final Report
	
	
	


6.0 
QA/QC Procedures

[image: image3.emf]Kinectrics’ Quality Management System is registered to ISO 9001:2000 by QMI, a division of CSA and North America's leading QMS registrar. Our adherence to this standard provides one of the strongest assurances of service quality available. The application of the methodology is customized to the needs of each individual project to ensure an appropriate level of management. Where a project falls within the ISO 9001 QA system, customers and Kinectrics QA inspectors may audit the records.

The main functions of the QA/QC Plan include:

· Establishing and maintaining a system of appropriate QA documentation and QC records

· Maintaining this system by routine project QA audits

· Ensuring that the technical staff assigned to each task are qualified and appropriately trained

· Ensuring adequate and appropriate technical and peer review of scopes of work and deliverables

· Ensuring that the data recorded in the field and laboratory are correctly entered in electronic files

· Investigating quality problems and recommending corrective actions as necessary.

Effective project QA requires appropriate documentation and that QC records are maintained. QC records and documentation may include the following:

· Computer models and programs - properly tested, documented, and dated

· Taxonomic identification QA/QC

· Records of critical calculations or assessment checks

· Project Deliverable Review Sheet, properly completed and signed for each submittal of a major deliverable

· Letters of transmittal

· Project files, including project reports, memoranda, and correspondence.

The objective of the QA/QC Plan is to assure that all methods used both in the field and laboratory will have written standard operating procedures (SOPs) to assure consistency and accuracy in sampling procedures and data analysis. SOPs will be prepared before commencement of field studies and submitted for approval. This will also assure that sample collection between plants is consistent. In addition to QA/QC procedures for sampling, documentation of sample collections, instrument calibration, chain of custody, and provisions for entering data into a database will be developed.
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Modeling Options





Solid caisson or louver


Dredging


Louver plus cut channel


Bypass for screenhouse
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