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A-1 

APPENDIX A-1: CALIBRATION RECORDS FOR PROFILE DATA.



A-2 

APPENDIX A-1: SPECIFICATIONS OF EQUIPMENT USED IN SAMPLING WATER 
QUALITY PARAMETERS IN CONOWINGO  POND AND DOWNSTREAM OF CONOWINGO 
DAM, APRIL-OCTOBER 2010, ALONG WITH THE CALIBRATION RECORDS FOR 
PROFILE DATA. 

HACH HYDROLAB UNIT Outer Diameter Length Weight

DS5X Data Sonde 8.9 cm (3.5 in) 58.4 cm (23 in) 3.35 kg (7.4 lbs)

MS5 Data Sonde 4.4 cm (1.75 in) 53.3 cm (21 in) 1.0 kg (2.2 lbs)

Surveyor Width-109 mm (4.3 in) 270 mm (1.062 in) Depth-70 mm (2.75 in)

Model/Parameter Range Accuracy Resolution

Hydrolab DS5X / Temperature  -5 to 50 °C  ± 0.10 °C  0.01 °C

Hydrolab DS5X / LDO  0 to 30 mg/L  ± 0.1 mg/L 0.01 mg/L

Hydrolab DS5X / pH 0 to 14 units  ± 0.2 units  0.01 units

Hydrolab DS5X / Specific Conductance 0 to 100 mS/cm ±0.001 mS/cm 0.0001 units

Hydrolab MS5 / Temperature  -5 to 50 °C  ± 0.10 °C  0.01 °C

Hydrolab MS5 / LDO  0 to 30 mg/L  ± 0.1 mg/L 0.01 mg/L

Hydrolab MS5 / pH 0 to 14 units  ± 0.2 units  0.01 units

Hydrolab MS5 / Specific Conductance 0 to 100 mS/cm ±0.001 mS/cm 0.0001 units

Hydrolab MS5 / Self-cleaning Turbidity 0 to 3000 NTU
± 1% up to 100 NTU    
± 3% from 100-400 

NTU

0.1 up to 400 NTU

Hydrolab MS5 / Depth 0 to 100 m ±0.05 m 0.01 m 

YSI Model 57 with stirrer / DO 0 to 20 mg/L ± 0.1 mg/L 0.1 mg/L

YSI Model 57 / Temperature  -5 to 45 °C ± 0.50 °C  0.25 °C
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Slope 
Length (ft.) for 

3.3 feet of head 
10° 19.0 
15° 12.8 
20° 9.5 
30° 6.6 
35° 5.6 
45° 4.6 







Item No. Item Quantity Unit Unit Price Cost

331 Structures and Improvements
Stairs 52 EA $500 $26,000
Handrail 60 LF $150 $9,000
Grating 80 SF $50 $4,000
Access Ladder 12 LF $150 $1,800
Concrete 22 CY $800 $17,600
Pre-Engineered Building (14' x 42') 588 SF $25 $14,700
Overhead Door 1 EA $2,500 $2,500

331 Subtotal* $76,000

332 Reservoirs, Dams, and Waterways
Eel Ladder Tray 66 LF $35 $2,310
Eel Ladder Media 132 LF $100 $13,200
Eel Ladder Turn 2 EA $500 $1,000
Pipe (Attraction Flow) 150 LF $25 $3,750
Pump (Attraction Flow) 4 EA $5,000 $20,000
Compressor (Attraction Flow system) 2 EA $2,500 $5,000
Collection Tank 1 EA $2,500 $2,500
Eel Counter 2 EA $10,000 $20,000
PIT Tag Detector 2 EA $10,000 $20,000
Sheet Piling 1,000 SF $30 $30,000
Silt Curtain 1,000 SF $5 $5,000
Diversion and Care of Water 30 DAY $1,000 $30,000
Transport Tank (1,500 gal) 1 EA $2,000 $2,000
Trash Pump 2 EA $1,500 $3,000
Dissolved Oxygen Injection System 1 LS $1,000 $1,000
Temperature Monitor 1 EA $500 $500

332 Subtotal* $159,000

334 Accessory Electric Equipment
Electrical (15% of 331 and 332) 1 LS $35,250 $35,250
Mechanical (10% of 331 and 332) 1 LS $23,500 $23,500

334 Subtotal* $59,000

335 Miscellaneous Power Plant Equipment
Haul Truck 1 EA $50,000 $50,000

335 Subtotal* $50,000

Mobilization/Demobilization (10%)* $34,000
Subtotal Direct Cost $378,000
Contingencies (25%)* $95,000

Total Direct Cost $473,000
Design (20%)* $95,000

Permitting (10%)* $47,000
Construction Administration (5%)* $24,000

Total $639,000

*Note: Rounded to nearest $1,000

Item No. Item Quantity Unit Unit Price Cost

901 Annual Operations - Non-Labor
Mileage (assumes 300 mile round trip, per day) 54,000 MI $0.50 $27,000
Fuel 18,000 GAL $5 $90,000
Salt (Stress Reduction) 5 TON $500 $2,500
Tank Refills (Oxygen) 1 LS $1,000 $1,000

901 Subtotal* $121,000

902 Annual Operations - Labor
Eel Biologist (assumes 7 months per year, full time) 1,600 HR $100 $160,000
Eel Technician (assumes 6 months per year, full time) 1,440 HR $75 $108,000
Drivers (assumes 6 months per year, full time) 1,440 HR $55 $79,200

902 Subtotal* $347,000

Subtotal Annual Operations Cost $468,000
Contingencies (25%)* $117,000

Annual Operations Total $585,000 /YR

*Note: Rounded to nearest $1,000

Table 5.2.1-1. Cost Opinion, West Eel Pass - Trap and Transport (Option 1)



Item No. Item Quantity Unit Unit Price Cost

331 Structures and Improvements
Stairs 162 EA $500 $81,000
Handrail 210 LF $150 $31,500
Grating 385 SF $50 $19,250
Access Ladder 18 LF $150 $2,700
Concrete 74 CY $800 $59,200
3x3 Concrete 8 EA $650 $5,200
Base Plates & Hardware 8 EA $50 $400
Concrete Piers 5 EA $1,500 $7,500
Structural Steel 6,250 LB $4 $25,000
Pre-Engineered Building (18' x 10') 180 SF $25 $4,500
Clearing & Grading 0.33 AC $15,000 $4,950
Riprap 30 CY $65 $1,950
Fine Crushed Gravel 15 CY $50 $750
Access Road (12-ft wide, 12-in depth) 600 LF $45 $27,000
Jack & Bore Rte. 1 30 LF $1,000 $30,000

331 Subtotal* $301,000

332 Reservoirs, Dams, and Waterways
Eel Ladder Tray 182 LF $35 $6,370
Eel Ladder Media 364 LF $100 $36,400
2" dia. Pipe (Attraction Flow) 320 LF $25 $8,000
Pump (Attraction Flow) 4 EA $5,000 $20,000
6" dia. Pipe w/Supports & Footings (Transport Flow) 835 LF $100 $83,500
Pump (Transport Flow) 2 EA $7,500 $15,000
Compressor (Attraction Flow & Transport System) 4 EA $2,500 $10,000
Collection/Transfer Tank 3 EA $2,500 $7,500
4-ft dia. Pipe, Ductile Iron 50 LF $500 $25,000
Screen 30 SF $50 $1,500
Eel Counter 4 EA $10,000 $40,000
PIT Tag Detector 4 EA $10,000 $40,000
Sheet Piling 2,300 SF $30 $69,000
Silt Curtain 2,300 SF $5 $11,500
Diversion and Care of Water 90 DAY $1,000 $90,000

332 Subtotal* $464,000

334 Accessory Electric Equipment
Electrical (15% of 331 and 332) 1 LS $114,750 $114,750
Mechanical (10% of 331 and 332) 1 LS $76,500 $76,500
Electric Service 600 LF $50 $30,000

334 Subtotal* $221,000

Mobilization/Demobilization (10%)* $99,000
Subtotal Direct Cost $1,085,000
Contingencies (25%)* $271,000

Total Direct Cost $1,356,000
Design (15%)* $203,000

Permitting (5%)* $68,000
Construction Administration (5%)* $68,000

Total $1,695,000

*Note: Rounded to nearest $1,000

Table 5.2.2-1. Cost Opinion, West Eel Pass - Pipe to West Shore (Option 2)



Item No. Item Quantity Unit Unit Price Cost

331 Structures and Improvements
Stairs 172 EA $500 $86,000
Handrail 145 LF $150 $21,750
Grating 215 SF $50 $10,750
Access Ladder 12 LF $150 $1,800
Concrete 64 CY $800 $51,200
Structural Steel 20,000 LB $4 $80,000
Pre-Engineered Building (18' x 10') 180 SF $25 $4,500
Clearing & Grading 0.33 AC $15,000 $4,950
Riprap 30 CY $65 $1,950
Fine Crushed Gravel 15 CY $50 $750
Access Road (12-ft wide, 12-in depth) 600 LF $45 $27,000
Jack & Bore Rte. 1 30 LF $1,000 $30,000
Retaining Walls (Trench) 55 CY $800 $44,000
Trench H20 Grating 325 SF $140 $45,500
Excavate & Backfill Trench 750 CY $100 $75,000
Shoring 1,700 SF $50 $85,000
Demo & Reset Asphalt 1,500 SF $20 $30,000
Demo & Reset Sidewalk/Curb 400 SF $30 $12,000
Fencing/Bollards 1 LS $10,000 $10,000

331 Subtotal* $622,000

332 Reservoirs, Dams, and Waterways
Eel Ladder Tray 212 LF $35 $7,420
Eel Ladder Media 424 LF $100 $42,400
2" dia. Pipe (Attraction Flow) 424 LF $25 $10,600
Pump (Attraction Flow) 4 EA $5,000 $20,000
6" dia. Pipe w/Supports & Footings (Transport Flow) 785 LF $100 $78,500
Pump (Transport Flow) 2 EA $7,500 $15,000
Compressor (Attraction Flow & Transport System) 4 EA $2,500 $10,000
Collection/Transfer Tank 2 EA $2,500 $5,000
4-ft dia. Pipe, Ductile Iron 50 LF $500 $25,000
Screen 30 SF $50 $1,500
Eel Counter 4 EA $10,000 $40,000
PIT Tag Detector 4 EA $10,000 $40,000
Sheet Piling 1,500 SF $30 $45,000
Silt Curtain 1,500 SF $5 $7,500
Diversion and Care of Water 60 DAY $1,000 $60,000

332 Subtotal* $408,000

334 Accessory Electric Equipment
Electrical (15% of 331 and 332) 1 LS $154,500 $154,500
Mechanical (10% of 331 and 332) 1 LS $103,000 $103,000
Electric Service 600 LF $50 $30,000

334 Subtotal* $288,000

Mobilization/Demobilization (10%)* $132,000
Subtotal Direct Cost $1,450,000
Contingencies (25%)* $363,000

Total Direct Cost $1,813,000
Design (15%)* $272,000

Permitting (5%)* $91,000
Construction Administration (3%)* $54,000

Total $2,230,000

*Note: Rounded to nearest $1,000

Table 5.2.3-1. Cost Opinion, West Eel Pass - Buried Trench, Pipe to West Shore (Option 3)



Item No. Item Quantity Unit Unit Price Cost

331 Structures and Improvements
Stairs 36 EA $500 $18,000
Handrail 25 LF $150 $3,750
Grating 25 SF $50 $1,250
Access Ladder 12 LF $150 $1,800
Concrete 16 CY $800 $12,800
Base Plates & Hardware 16 EA $50 $800
Structural Steel 1,500 LB $4 $6,000

331 Subtotal* $44,000

332 Reservoirs, Dams, and Waterways
Eel Ladder Tray 35 LF $35 $1,225
Eel Ladder Media 70 LF $100 $7,000
Pipe (Attraction Flow) 70 LF $25 $1,750
Pump (Attraction Flow) 4 EA $5,000 $20,000
Compressor (Attraction Flow system) 2 EA $2,500 $5,000
Collection Tank 1 EA $2,500 $2,500
Eel Counter 2 EA $10,000 $20,000
PIT Tag Detector 2 EA $10,000 $20,000
Sheet Piling 2,000 SF $30 $60,000
Silt Curtain 2,000 SF $5 $10,000
Diversion and Care of Water 30 DAY $1,000 $30,000
Transport Tank (1,500 gal) 1 EA $2,000 $2,000
Trash Pump 2 EA $1,500 $3,000
Dissolved Oxygen Injection System 1 LS $1,000 $1,000
Temperature Monitor 1 EA $500 $500

332 Subtotal* $184,000

334 Accessory Electric Equipment
Electrical (15% of 331 and 332) 1 LS $34,200 $34,200
Mechanical (10% of 331 and 332) 1 LS $22,800 $22,800

334 Subtotal* $57,000

335 Miscellaneous Power Plant Equipment
Haul Truck 1 EA $50,000 $50,000

335 Subtotal* $50,000

Mobilization/Demobilization (10%)* $34,000
Subtotal Direct Cost $369,000
Contingencies (25%)* $92,000

Total Direct Cost $461,000
Design (20%)* $92,000

Permitting (10%)* $46,000
Construction Administration (5%)* $23,000

Total $622,000

*Note: Rounded to nearest $1,000

Item No. Item Quantity Unit Unit Price Cost

901 Annual Operations - Non-Labor
Mileage (assumes 300 mile round trip, per day) 54,000 MI $0.50 $27,000
Fuel 18,000 GAL $5 $90,000
Salt (Stress Reduction) 5 TON $500 $2,500
Tank Refills (Oxygen) 1 LS $1,000 $1,000

901 Subtotal* $121,000

902 Annual Operations - Labor
Eel Biologist (assumes 7 months per year, full time) 1,600 HR $100 $160,000
Eel Technician (assumes 6 months per year, full time) 1,440 HR $75 $108,000
Drivers (assumes 6 months per year, full time) 1,440 HR $55 $79,200

902 Subtotal* $347,000

Subtotal Annual Operations Cost $468,000
Contingencies (25%)* $117,000

Annual Operations Total $585,000 /YR

*Note: Rounded to nearest $1,000

Table 5.2.4-1. Cost Opinion, East Eel Pass - Trap and Transport (Option 1)



Item No. Item Quantity Unit Unit Price Cost

331 Structures and Improvements
Stairs 172 EA $500 $86,000
Handrail 214 LF $150 $32,100
Grating 205 SF $50 $10,250
Access Ladder 12 LF $150 $1,800
Concrete 16 CY $800 $12,800
Base Plates & Hardware 16 EA $50 $800
Structural Steel 16,500 LB $4 $66,000

331 Subtotal* $210,000

332 Reservoirs, Dams, and Waterways
Eel Ladder Tray 135 LF $35 $4,725
Eel Ladder Media 270 LF $100 $27,000
Pipe (Attraction Flow) 270 LF $25 $6,750
Pump (Attraction Flow) 4 EA $5,000 $20,000
Compressor (Attraction Flow and Transport Pipe) 4 EA $2,500 $10,000
Collection/Transfer Tank 2 EA $2,500 $5,000
6" dia. Pipe (Transport Flow) 10 LF $100 $1,000
Core Through Dam 10 LF $2,000 $20,000
Eel Counter 4 EA $10,000 $40,000
PIT Tag Detector 4 EA $10,000 $40,000
Sheet Piling 2,000 SF $30 $60,000
Silt Curtain 2,000 SF $5 $10,000
Diversion and Care of Water 30 DAY $1,000 $30,000

332 Subtotal* $274,000

334 Accessory Electric Equipment
Electrical (15% of 331 and 332) 1 LS $72,600 $72,600
Mechanical (10% of 331 and 332) 1 LS $48,400 $48,400

334 Subtotal* $121,000

Mobilization/Demobilization (10%)* $61,000
Subtotal Direct Cost $666,000
Contingencies (25%)* $167,000

Total Direct Cost $833,000
Design (20%)* $167,000

Permitting (10%)* $83,000
Construction Administration (5%)* $42,000

Total $1,125,000

Table 5.2.4-2. Cost Opinion, East Eel Pass to Conowingo Pond (Option 2)
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Item No. Item Quantity Unit Unit Price Cost

332 Reservoirs, Dams, and Waterways
Pilings 480 LF $32.50 $15,600
Weir Wall Lumber 760 SF $5 $3,800
Fasteners 1 LS $500 $500
Screen Slats 250 SF $7.50 $1,875
Cross Ties 100 LF $8 $800
Collection Trough & Net 1 EA $500 $500
Collection Tank 1 EA $2,500 $2,500
Rip-Rap 5 CY $50 $250

Per Weir Subtotal $25,825

Number of Tributaries Being Trapped 2

332 Subtotal* $52,000

335 Miscellaneous Power Plant Equipment
Haul Truck (Assumes 1 can be used for both tribs) 1 EA $50,000 $50,000
Transport Tank (1,500 gal) 1 EA $2,000 $2,000
Trash Pump 2 EA $1,500 $3,000
Dissolved Oxygen Injection System 1 LS $1,000 $1,000
Temperature Monitor 1 EA $500 $500

335 Subtotal* $56,500

Mobilization/Demobilization (10%)* $11,000
Subtotal Direct Cost $119,500
Contingencies (25%)* $30,000

Total Direct Cost $149,500
Design (20%)* $30,000

Permitting (10%)* $15,000
Construction Administration (5%)* $7,000

Total $201,500

*Note: Rounded to nearest $1,000

Item No. Item Quantity Unit Unit Price Cost

901 Annual Operations - Non-Labor
Mileage (assumes 440 mile round trip, every other day) 15,000 MI $0.50 $7,500
Fuel 5,000 GAL $5 $25,000
Salt (Stress Reduction) 5 TON $500 $2,500
Tank Refills (Oxygen) 1 LS $1,000 $1,000

901 Subtotal* $36,000

902 Annual Operations - Labor
Eel Biologist (assumes 10 weeks per year, full time) 900 HR $100 $90,000
Eel Technician (assumes 10 weeks per year, full time) 900 HR $75 $67,500
Drivers (assumes 10 weeks per year, half time) 350 HR $55 $19,250
(Bio. & Tech. time also includes 10 days x 2 staff for
mob/demob)

902 Subtotal* $177,000

Subtotal Annual Operations Cost $213,000
Contingencies (25%)* $53,000

Annual Operations Total $266,000 /YR

*Note: Rounded to nearest $1,000

Table 6.3-1. Cost Opinion, Downstream Passage: Trap and Transport with Eel Weir
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Dam 
Approx. 

Dam 
Height (ft) 

Low End High End 

Discovery 
Rate 

In-Ramp 
Passage 

Efficiency 

Overall 
Passage 

Efficiency 

Discovery 
Rate 

In-Ramp 
Passage 

Efficiency 

Overall 
Passage 

Efficiency 
Conowingo 90 0.38 0.86 0.33 0.45 0.86 0.39 
Holtwood 55 0.38 0.86 0.33 0.45 0.86 0.39 
Safe Harbor 75 0.38 0.86 0.33 0.45 0.86 0.39 
York Haven 9-17 0.38 0.95 0.36 0.45 0.95 0.43 

Dam Proportion of Flow through Turbine Type
Francis Kaplan

York Haven 0.65 0.35
Safe Harbor 0.00 1.00

Holtwood7 0.51 0.49
Conowingo 0.55 0.45
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A. Karen Hill, Esq.   Telephone 202.347.7500 
Vice President    Fax 202.347.7501 
Federal Regulatory Affairs   www.exeloncorp.com 

Exelon Corporation    
101 Constitution Avenue, NW  
Suite 400 East     
Washington, DC 20001

Via Electronic Filing 

November 29, 2011 

Kimberly D. Bose 
Secretary  
Federal Energy Regulatory Commission 
888 First Street, N.E. 
Washington, DC 20426 

Re:   Conowingo Hydroelectric Project, FERC Project No. 405, Muddy Run Pumped Storage Project, 
FERC Project No. 2355, Filing of the Meeting Notes Summary 

Dear Secretary Bose: 

Exelon Corporation, on behalf of its wholly-owned subsidiary, Exelon Generation Company, LLC 
(Exelon), encloses for filing a Meeting Notes Summary for the relicensing of the Conowingo 
Hydroelectric Project (Conowingo Project), FERC Project No. 405, and the Muddy Run Pumped Storage 
Project, FERC Project No. 2355.  If you have any questions regarding the above, please do not hesitate to 
contact Colleen Hicks.  Thank you for your assistance in this matter. 

      Respectfully submitted, 

      Colleen E. Hicks   
   Manager Regulatory and Licensing, Hydro 

      Exelon Power  
      300 Exelon Way  
      Kennett Square, PA 19348 
      Tel: (610) 765-6791  
      Email: Colleen.hicks@exeloncorp.com  

      A. Karen Hill 
      Vice President Federal Regulatory Affairs 
      Exelon Corporation 
      101 Constitution Ave. 
      Suite 400E 
      Washington, DC 20001 
      Tel: (202) 347-8092 

      Email: Karen.Hill@exeloncorp.com

CC: Distribution List-Attachment I 
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Conowingo and Muddy Run Project FERC Relicensing 
Initial Study Report Meeting 

Meeting Notes Summary 
October 25-26, 2011 

Conowingo Visitors Center 
4948 Conowingo Road, Darlington, MD 

List of Attendees: See Attachment A

Tuesday, October 25, 2011 (Presentations) 

Introductions and Meeting Purpose 

Tom Sullivan (Gomez and Sullivan) welcomed the group and introduced the general structure of the two-
day meeting.  The meeting agenda, the anticipated schedule and the background for the meeting were 
reviewed.  Tom Sullivan mentioned that the agenda would be adjusted slightly as Doug Dixon from EPRI 
would not be able to attend the meeting and would not be presenting the review of the American eel in the 
Susquehanna River. 

Eel Biology and Downstream Behavior:  Alex Haro (USGS) gave a presentation on Eel Biology and 
Downstream Migratory Behavior (Attachment B).

Radio Telemetry of American Eel at the NYPA Moses-Saunders Hydroelectric Project: Kevin 
McGrath (Gomez and Sullivan) gave a presentation on a downstream American eel telemetry study 
conducted at the NYPA St. Lawrence-FDR Power Project (Attachment C). 

Evaluation of Bar Racks and Louvers for Protecting Eels at Hydro Intakes: Steve Amaral (Alden 
Lab) gave a presentation on his research related to bar rack and louver exclusion devices (Attachment D).

Review of Research and Technology on Passage and Protection of Downstream Migrating Eels:
Bill Richkus (Versar) gave a presentation on his work related to the evaluation of downstream passage 
and protection measures for American eel (Attachment E).

Wednesday, October 26, 2011 

Introductions and Meeting Purpose

Tom Sullivan (Gomez and Sullivan) opened the meeting and welcomed everyone.  Parties introduced 
themselves and gave their affiliation.  Tom Sullivan opened up the discussion by asking if there were any 
downstream technologies that could be taken off the table as impractical in relation to the Conowingo 
Hydroelectric Project (Conowingo).  Bill Richkus (Versar) recommended that chemical 
attractants/repellents, sound, and induced flows and bubble curtains could be removed from further 
consideration as not applicable at Conowingo.  Don Pugh (American Rivers) also suggested that lights are 
not feasible at Conowingo.  The discussion then moved to other potential downstream passage measures. 

Reducing Turbine Mortality-Steve Minkkinen (USFWS) stated that it would be important to determine 
the typical nighttime Conowingo operation during the adult eel outmigration season and suggested that 
selective turbine operation may help reduce turbine mortality.  He asked for historical operational data 
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including percentage of time of spill, percentage of time of various flows, and the typical turbine 
operation combinations used during outmigration. 

Steve Amaral (Alden) suggested reducing load would reduce injury and mortality; he also suggested that 
knowing the difference in mortality rates between the Kaplan and Francis turbines at Conowingo would 
be helpful.  Alex Haro (USGS) asked if there have been any mortality studies for eels on these specific 
turbines and Tom Sullivan (GSE) indicated there have not been.   

Larry Miller (USFWS) asked what the wicket gate spacing is for the Conowingo turbines, and what the 
hydraulic operation range is for the turbines.  Kirk Smith (GSE) indicated that the Kaplans range from 
approximately 7200 to 9600 cfs.  He indicated that the capacities of the Francis turbines are 4200 to 6700 
cfs for all units except 2 and 5 and 2000 to 6300 cfs for units 2 and 5. 

Larry Miller (USFWS) asked if there is preferential unit operation as part of Conowingo Station operating 
protocols, and Tom Sullivan (GSE) said that load conditions are input into a computer program that 
provides the most efficient turbine combination for energy production given the load conditions. 

Kevin McGrath (GSE) indicated that there were differences in the mortality rates of eels through Kaplan 
and Francis turbines in the St. Lawrence River. These differences depended on configuration of the 
leading edge of the blade, wicket gate spacing, gap distance between the blade and casing, number of 
blades, and rotational speed. Sheila Eyler (USFWS) indicated that there was no spill mortality on the 
Shenandoah River projects during her investigations. 

The stakeholder group indicated that the potential conflicting needs of downstream migrating juvenile 
shad should be weighed with the needs of the adult eel when considering any preferential turbine 
operations. 

Fish Friendly Turbines-Steve Amaral (Alden) reviewed the specifications for the School Street Project 
fish friendly turbine being installed on the Mohawk River, and indicated that it is rated for about 2000 cfs, 
which may not work well for a project the size of Conowingo.  He mentioned that rotational speed, 
number of blades, design in relation to pressure changes and shear stress as well as a thicker leading edge 
all make the turbine more fish friendly than traditional turbines.  It was mentioned that an approximate 3-
50% attraction flow was necessary to draw eels.  Alex Haro (USGS) indicated that 3% would not be 
nearly enough to be effective at Conowingo.   

Bypass Facilities-Kevin McCaffrey (GSE) opened the discussion by providing the approximate lengths of 
diversion structures for a potential bypass facility at Conowingo: a 15° diversion structure would be 3650 
feet long; a 30° diversion structure would be 1900 feet long and a 45° diversion structure would be 1350 
feet long.  Kevin indicated that construction of these types of structures would likely be cost prohibitive.  
Mike Hendricks (PFBC) asked how this would affect shad migration (upstream and downstream, adult 
and juvenile) and how would resident fish orient to the structure. 

Alex Haro suggested that careful thought be used before a guidance/louver/bar rack system is investigated 
and that efficiencies of these structures be looked at in detail.  Sheila Eyler (USWFS) suggested that 
Exelon conduct a turbine mortality study at Conowingo before diversion/passage options be considered in 
great detail. 

Alex Haro mentioned that some deep bypass gates have been successful but that there are a lot of 
unknowns associated with this methodology.  He stated that many applications are considering multiple 
openings as opposed to just one for a deep bypass and that the whole issue is very problematic.  He 
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mentioned that it is very important to know how eels approach the dam and potential bypass openings to 
ensure that they are in the most effective position.  It was also discussed that multiple openings may be 
necessary unless the trash rack spacing is approximately 1-2 inches. 

Trap and Transport- Sean Seaman (MDNR) suggested that downstream trap and transport may be the 
most viable option on the lower Susquehanna River for downstream eel passage.   Bill Richkus (Versar) 
suggested that catching eels upstream of York Haven would be the best location.  Mike Hendricks 
(PFBC) suggested that any trap and transport program must take juvenile shad mortality into account.  He 
also indicated that York Haven Dam would be viable trapping spot for adult eels as well. Jim Spontak 
suggested starting the trap and transport program within the tributaries, as initial step. 

Larry Miller (USFWS) stated that there are ecosystem benefits of eel population growth and not just a 
benefit to the eel themselves.  Michael Helfrich (Riverkeeper) suggested that it would be beneficial to 
have eels in the lower basin for eastern elliptio propagation.  Steve Minkkinen (USFWS) said USFWS is 
sampling in Buffalo and Pine creeks to evaluate the success of their current upstream trap and transport 
program.   

It was suggested by the stakeholder group that there may potentially be some Endangered Species Act 
considerations with a trap and transport program, if American eel are eventually listed.   

The stakeholder group agreed that a meeting be organized that includes MD, PA, and NY biologists and 
managers to determine basic management goals and research for a upstream and downstream trap and 
transport program for eels in the Susquehanna River.  Alex Haro (USGS) suggested that some basic 
information needs be collected before a full fledged program is implemented as there is currently a 
general lack of information on American eel in the Susquehanna River. 

Muddy Run 3.5 – Nearfield Effects of the Muddy Run Project (Doug Royer) 

Doug Royer (Normandeau) presented the Nearfield Effects of the Muddy Run Project study report 
(Attachment F).

Larry Miller (USFWS) suggested that the fish susceptible for entrainment at Muddy Run should be the 
number of fish that made it to Holtwood as opposed to the total fish in the study or fish that made it to 
Sicily Island; he suggested this would change the entrainment rate considerably.  He also suggested that 
averaging all fish holding below Sicily Island as a total residence time may mask any operations that 
cause them to hold longer or pass more quickly. 

Bob Sadzinski (MDNR) suggested that a table be developed illustrating the operating conditions that each 
tagged fish was exposed to during the study, to determine impacts of pumping operation. 

Conowingo 3.3 – Biological and Engineering Studies of the American Eel at the Conowingo Project 
(Chris Avalos, Kevin McCaffrey) 

Chris Avalos (Normandeau) presented the 2011 upstream eel sampling study results (Attachment G).  
Chris indicated that the elvers did not necessarily prefer one substrate over the other.  He indicated that 
attraction flow seemed to be the most important factor and that Akwadrain substrate is much easier to 
work with than the Enkamat substrate. 
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Bill Richkus (Versar) asked whether there was a distinct size classification for an elver.  Alex Haro 
(USGS) indicated that there is not and that it has been highly controversial topic in the research 
community. 

Steve Minkkinen (USFWS) said USFWS had good sampling results in 2011 near the tailrace area and 
that they caught 86,000 eels in their ramp.  They have essentially kept the same design for 4 years and 
have not concentrated on researching different designs.  He mentioned that there is a good correlation 
between the Maryland coastal glass eel surveys and the catch at Conowingo the following year.   

Larry Miller (USFWS) indicated that a typical fishway prescription written by the USFWS requires two 
(2) locations for eel ramps.  Steve Minkkinen (USFWS) suggested that the west side of the spillway may 
have some merit and that the entrance gallery should be as close to shore as possible. 

Kevin McCaffrey (GSE) presented the engineering options analyzed for upstream eel passage at 
Conowingo (Attachment H).

Mike Hendricks (PFBC) indicated that Exelon is greatly overestimating the trucking costs for the eel trap 
and transport program and that the overall costs could be cut substantially.  Ian Park (USFWS) said 
USFWS transports 8000 eels in approximately 80 gallons of water, and suggested that the trucks costed in 
trap and transport passage options are unnecessarily large.  Steve Minkkinen (USFWS) indicated that the 
USFWS is more interested in a trap and transport program for upstream eel passage than a fully volitional 
ramp at this point. 

Bob Sadzinski (MDNR) asked that Exelon consider the feasibility of capturing eels in the river on the east 
side, downstream of the dam, as well as downstream locations on the west side.   

Shad Population Model (Steve Leach) 

Steve Leach (Normandeau) reviewed the model variables and asked the stakeholder group whether some 
of the values can be fixed or if ranges can be agreed upon.  The current age structure ratios were agreed 
upon by the stakeholder group.  It was determined that NetR will not be a pre-determined range and that 
ranges should be set for other biological variables and NetR would be back-calculated by matching 
known conditions. 

It was determined that sex ratios should be run at 40 and 60% instead of one set number. 

For repeat spawners, it was agreed that a range of 10-30% would be used and then those numbers would 
be added to the next repeat spawner percentage (i.e., 10% becomes 11% the next year; 30% would 
become 33% and so on).  Some of the stakeholders are currently examining how repeat spawning 
numbers affect the returning adults (i.e., sensitivity). 

The input for spawning below York Haven was discussed.  It was suggested to use a percentage of the 
population up to a cap and until the carrying capacity is reached.   

Tom Sullivan concluded the meeting and thanked everyone for their participation. 
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Attachment B-Eel Biology and Downstream Behavior 
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Attachment C-Radio Telemetry of American Eel at the NYPA Moses-Saunders Hydroelectric 
Project 
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