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EPA, Enercon, Tetra Tech

		Schiller Comprehensive Costs Summary Sheet

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments

		Capital Cost of replacing existing travelling screens with wedgewire screens		EPA Fact Sheet		$2,500,000		$2,750,000

		Capital Cost of Ristroph Screens		EPA Fact Sheet		$3,430,000

		Capital Cost of Geiger MultiDisk Screens		EPA Fact Sheet		$3,530,000

		Capital Cost of WIP system		EPA Fact Sheet		$4,750,000

		Capital Cost Unit 3 Intake Renovation		EPA Fact Sheet		$1,550,000

		annual Marginal maintenance cost of Unit 3 Renovation		EPA Fact Sheet		$20,000

		Capital Cost of continuous operation of intake screens (more screen wash pumps)		EPA Fact Sheet		$15,000		$20,000

		Annual Marginal maintenance cost of continuous screen operation		EPA Fact Sheet		$50,000

		Capital Cost to upgrade fish return sluices		EPA Fact Sheet		$185,500

		Capital Cost, Total, for VFD motor installation for all 3 units		EPA Fact Sheet		$1,881,500

		Capital Cost (Total, with plume and noise abatement) Mechanical Draft Wet Cooling Towers, Grey Water		EPA Fact Sheet		$60,900,000

		Capital Cost (Total, with plume and noise abatement) Mechanical Draft Wet Cooling Towers, Salt Water		EPA Fact Sheet		$65,700,000

		Annual Operation and Maintenance cost Mechanical Draft Wet Cooling Towers, both types (?)		EPA Fact Sheet		$21,300,000

		Cooling Tower Plume Abatement		Enercon, pg 46 Sec 1		100% of Base Cost		150% of Base Cost

		Cooling Tower Noise Abatement, Water		Enercon, pg 47 sec 1		15% of Base Cost

		Cooling Tower Noise Abatement, Fan		Enercon, pg 47 sec 1		20% of Base Cost

		Closed Loop Capital Cost (Grey Water) (Mechanical Wet Draft Cooling Towers?)		Enercon, pg 50 sec 1		$48,522,400

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?)		Enercon, pg 50 sec 1		$53,578,600

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate of Enercon Estimate		Tetra Tech Letter of 5/1/14		$47,838,000



		Total Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$46,900,000

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) With AFDUC EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$44,690,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$39,900,000



		Monetized Power Loss  Cost		Tetra Tech Letter of 5/1/14		$7,000,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'Difficult case'		Tetra Tech Letter of 5/1/14		$32,268,905

		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'More Difficult case'		Tetra Tech Letter of 5/1/14		$45,402,610



		Parasitic losses to closed loop cooling are 2.76 MW, at $98 Mwh		Enercon, pg 53, sec 1		$2,369,400



		Power Outage Loss due to implementation		Enercon, Pg 54, sec 1		$14,750,400

		Power Outage Loss due to implementation		Tetra Tech Letter of 5/1/14		$7,100,000

		Annual additional O&M		Enercon, Pg 55, sec 1		$89,000



		annual turbine efficiency penalty cost, enercon, stated by tetra tech		Tetra Tech Letter of 5/1/14		$18,535,000				Check this one

		Total Energy Penalty Costs		Tetra Tech Letter of 5/1/14		$3,000,000



		Auxiliary Power, Enercon		Tetra Tech Letter of 5/1/14		$2,369,400

		Turbine Efficiency, enercon		Tetra Tech Letter of 5/1/14		$18,535,000

		Total Penalty, enercon		Tetra Tech Letter of 5/1/14		$20,904,400

		Total Annual Excluding Booster Pump O&M enercon		Tetra Tech Letter of 5/1/14		$21,225,900



		Auxiliary Power, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Turbine Efficiency, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Total Penalty, EPA BPJ		Tetra Tech Letter of 5/1/14		$3,000,000

		Total Annual Excluding Booster Pump O&M EPA BPJ		Tetra Tech Letter of 5/1/14		$3,300,000







		Pump Station Maintenance Increase, annual, seawater		Enercon, Pg 56		$73,333

		Pump Station Maintenance Increase, annual, grey water		Enercon, Pg 56		$66,666



		Marginal increase maintenance costs new travelling water screens & fish protection system, annual		Enercon, pg 63		$20,000



		Capital cost for two new travelling water screens with ristroph screens		Enercon, pg 63		$1,551,200



		Annual (?) Maintenance cost increase of travelling waste screens via continuous running		Enercon, pg 65		$50,000



		Capital cost for two additional screen wash spray pumps		Enercon, pg 66		$15,000		$20,000



		Total capital cost for modification of Units 4, 5, & 6 to upgrade fish returns		Enercon, pg 67		$185,000



		total estimated capital cost for replacement of traveling water screens with through flow screens with ristroph and modified fish returns		Enercon, pg 69		$3,432,800

		total estimated capital cost for replacement of existing travelling water screens with multidisk travelling water screens		Enercon, pg 74		$3,530,100

		total estimated capital cost for replacment of travelling fish screens with WIP screens and fish protection provisions and modified existing fish return		Enercon, Pg 77		$4,753,700



		Total estimated capital cost of wedgewire screens, by slot size		Enercon, Pg 85, table 6.2

		1 mm				$2,476,700

		0.8 mm				$2,594,300

		0.69 mm				$2,661,500

		0.60 mm				$2,728,700



		Wedgewire Screens, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$2,476,700		$2,728,200

		Wedgewire Screens, Enercon, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,211,000		$2,436,000



		Wedgewire Screens, EPA, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,200,000











		Total capital costs for units 4, 5, &6 new cw pump motors and VFDs		Enercon (~ Page 90?)		$1,881,500





		Unit 3 intake renovation annual cost		Enercon, 2013 addendum, pg 7		$20,000



		Annual cost continuous operation of existing traveling screens		Enercon, 2013 addendum, pg 7		$50,000



		Conversion to closed loop cooling seawater, capital cost		Enercon, attachment 4, pg 4		$53,578,600

		Conversion to closed loop cooling grey water, capital cost		Enercon, attachment 4, pg 5		$48,522,400



		coarse mesh ristroph screens modified existing fish returns		Enercon, attachment 4, pg 6		$3,432,800

		coarse mesh ristroph screens  dual flow conversion travelling water screens (subtotal) (engineering + procurement)		Enercon, attachment 4, pg 7		$2,163,400

		coarse mesh ristroph screens  dual flow conversion travelling water screens related costs 		Enercon, attachment 4, pg 7		$336,500

		coarse mesh screen multidisk type with modified existing fish returns		Enercon, attachment 4, pg 8		$3,530,100

		coarse mesh wip screens with modified existing fish return		Enercon, attachment 4, pg 9		$4,753,700



		replacement of exiting screens with Ristroph traveling screens, enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$3,432,800

		replacement of exiting screens with Ristroph traveling screens, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$2,600,000

		replacement of exiting screens with Ristroph traveling screens, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$2,900,000

		EIMCO Fine Mesh wedgewire screens, 1 mm slots, pg		Enercon, attachment 4, pg 10		$3,081,500

		EIMCO Fine Mesh wedgewire screens, 0.8 mm slots		Enercon, attachment 4, pg 11		$3,669,500

		EIMCO Fine Mesh wedgewire screens, 0.69 mm slots		Enercon, attachment 4, pg 12		$3,781,500

		EIMCO Fine Mesh wedgewire screens, 0.6 mm slots		Enercon, attachment 4, pg 13		$4,127,900



		Johnson Screens Fine Mesh wedgewire screens, 1 mm slots		Enercon, attachment 4, pg 14		$2,476,700

		Johnson Screens Fine Mesh wedgewire screens, 0.8 mm slots		Enercon, attachment 4, pg 15		$2,594,300

		Johnson Screens Fine Mesh wedgewire screens, 0.69 mm slots		Enercon, attachment 4, pg 16		$2,661,500

		Johnson Screens Fine Mesh wedgewire screens, 0.6 mm slots		Enercon, attachment 4, pg 17		$2,728,700



		renovation of unit 3 intake and install travelling water screens with coarse mesh ristroph and fish return system		Enercon, attachment 4, pg 18		$1,551,200

		design/construct fish return system on its own		Enercon, attachment 4, pg 18		$185,500

		construction and installation of circulating water pump motors and installation of VFD		Enercon, attachment 4, pg 19		$1,881,500

		construction estimate for replacement of existing water pump moters with 2 speed circulating water pump motors		Enercon, attachment 4, pg 20		$2,044,500

		Intake Renovation, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$1,551,200

		Intake Renovation, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$1,050,000

		Intake Renovation, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$1,180,000

		Install VFD and new pump motors, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$1,881,500				$21.60/gpm

		Install VFD and new pump motors, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$1,271,755				$14.6/gpm

		Install VFD and new pump motors, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$1,428,546				$16.4/gpm





		O&M Costs		Tetra Tech Letter of 5/1/14		-$200,000				$64/Mwh

		vfd 0.6 mw saves over current ?? Savings***

		10% price add 1,881,500 

		pg 94

		.2 mg/units, .6 plants





Ristroph Combo $

		Ristroph Screen Costs						Assumes that system's screens are continuous running (check)

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments

		total estimated capital cost for replacement of traveling water screens with through flow screens with ristroph and modified fish returns		Enercon, pg 69		$3,432,800

		coarse mesh ristroph screens modified existing fish returns		Enercon, attachment 4, pg 6		$3,432,800

		coarse mesh ristroph screens  dual flow conversion travelling water screens (subtotal) (engineering + procurement)		Enercon, attachment 4, pg 7		$2,163,400

		coarse mesh ristroph screens  dual flow conversion travelling water screens related costs 		Enercon, attachment 4, pg 7		$336,500

		replacement of exiting screens with Ristroph traveling screens, enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$3,432,800

		replacement of exiting screens with Ristroph traveling screens, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$2,600,000

		replacement of exiting screens with Ristroph traveling screens, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$2,900,000

		renovation of unit 3 intake and install travelling water screens with coarse mesh ristroph and fish return system		Enercon, attachment 4, pg 18		$1,551,200

		design/construct fish return system on its own		Enercon, attachment 4, pg 18		$185,500

		construction and installation of circulating water pump motors and installation of VFD		Enercon, attachment 4, pg 19		$1,881,500				Applicable?

		construction estimate for replacement of existing water pump moters with 2 speed circulating water pump motors		Enercon, attachment 4, pg 20		$2,044,500				Applicable?

		Marginal increase maintenance costs new travelling water screens & fish protection system, annual		Enercon, pg 63		$20,000





Wedgewire Combo $

		Wedgewire Costs

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments

		Total estimated capital cost of wedgewire screens, by slot size		Enercon, Pg 85, table 6.2

		1 mm				$2,476,700

		0.8 mm				$2,594,300

		0.69 mm				$2,661,500

		0.60 mm				$2,728,700



		Wedgewire Screens, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$2,476,700		$2,728,200

		Wedgewire Screens, Enercon, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,211,000		$2,436,000



		Wedgewire Screens, EPA, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,200,000





Old Revised Key I & E

		Key Entrainment and Impingement Reduction Efficiencies, by technology

								Impingement losses, annual										Impingement losses, annual, adult equiv

								Fish, eggs and Larvae				Macrocrustaceans, eggs and larvae						Fish				Macrocrustaceans				Fish + Macro

				Percent Reduction from Design Flow Baseline--Fish						Percent Reduction from Design Flow Baseline--Macro						Percent Reduction from Design Flow Baseline--Fish				Percent Reduction from Design Flow Baseline--Macro

		Current Operation		N/A				5,179.00		N/A		12,615.00						1,095.00				12,615.00				13,710.00

		Design Flow		N/A				5,526.00		N/A		13,490.00						1,168.00				13,460.00				14,628.00



		Cooling Towers, Sea water		96.90%				171.306		96.90%		418.19				96.90%		36.208		96.90%		417.26				453.47



		Wedgewire Screens, 1 mm		87.50%				690.75		87.50%		1686.25				87.50%		146		87.50%		1682.5				1,828.50

		Wedgewire Screens, 0.8 mm		87.50%				690.75		87.50%		1686.25				87.50%		146		87.50%		1682.5				1,828.50

		Wedgewire Screens, 0.69 mm		87.50%				690.75		87.50%		1686.25				87.50%		146		87.50%		1682.5				1,828.50

		Wedgewire Screens, 0.6 mm		87.50%				690.75		87.50%		1686.25				87.50%		146		87.50%		1682.5				1,828.50







		Wedgewire Screens, by slot size

		1 mm

		0.8 mm

		0.69 mm

		0.60 mm



		Ristroph Screens with modified fish return		74.77%				1394.394								74.77%		294.7253333333		74.77%		3,396.41				3,691.13



		Maintence Outage (three weeks, June)		2.00%				5415.48		2%		13220.2				2%		1144.64		2.0%		13,190.80				14,335.44





								entrainment losses, annual										entrainment losses, annual, adult equiv														Total I &E Adult Equiv



								Fish, eggs and Larvae				Macrocrustaceans, eggs and larvae						Fish				Macrocrustaceans				Fish + Macro						Total Fish + Macro losses		Delta loss from DF						TCO (2013 dollars)				$/critter saved (adult equiv)



		Current Operation						145,554,178.00				1,309,472,565.00						568,085.00				145,685.00				713,770.00						727,480.00		48,741.00

		Design Flow						155,306,308.00				1,397,207,227.00						606,147.00				155,446.00				761,593.00						776,221.00		0.00



		Cooling Towers, Sea water		96.90%				4,814,495.55		96.90%		43,313,424.04				96.90%		18,790.56		96.90%		4,818.83				23,609.38						24,062.85		752,158.15						$160,673,387				$213.62



		Wedgewire Screens, 1 mm		73.30%				41,466,784.24		100.00%		- 0				73.30%		161,841.25		100.00%		- 0				161,841.25						163,669.75		612,551.25						$4,668,085				$7.62

		Wedgewire Screens, 0.8 mm		89.60%				16,151,856.03		100.00%		- 0				89.60%		63,039.29		100.00%		- 0				63,039.29						64,867.79		711,353.21						$4,889,738				$6.87

		Wedgewire Screens, 0.69 mm		94.20%				9,007,765.86		100.00%		- 0				94.20%		35,156.53		100.00%		- 0				35,156.53						36,985.03		739,235.97						$5,016,396				$6.79

		Wedgewire Screens, 0.6 mm		98.90%				1,708,369.39		100.00%		- 0				98.90%		6,667.62		100.00%		- 0				6,667.62						6,667.62		769,553.38						$5,143,055				$6.68



		Ristroph Screens with modified fish return		0.00%				155,306,308.00		0.00%		1,397,207,227.00				0.00%		606,147.00		0.00%		155,446.00				761,593.00						761,593.00		14,628.00						$7,148,658				$488.70



		Maintence Outage (three weeks, June)		7.60%						8.60%		1,277,047,405.48				7.60%		560,079.83		8.60%		142,077.64				702,157.47						702,157.47		74,063.53						$10,545,293				$142.38







		Note: Missing Maintenance Outage rates assumed equal to others for I an e











Revised Key I & E

		Key Entrainment and Impingement Reduction Efficiencies, by technology

		Critter numbers from Phil Colarusso

		Cost numbers derived by Erik H. Beck

		Technology		Fish + Macro Saved (phil Colarusso spreadsheet of 15July2014 + 18 July fact sheet of sharon for older numbers)		Capital Cost (2013 dollars) + Install Cost +install outage costs		Annual O&M Cost		TCO (2013 dollars)		NPV with tax considerations		Payback

		Design Flow		0		$0.00		$0.00		$0.00		$0.00

		Cooling Towers, Sea Water		1,547,248,404		$77,270,373.16		$2,780,100.48		$160,673,387		$106,428,595.09

		Wedgewire Screens, 1 mm		1,371,438,142		$2,800,795.17		$0.00		$4,668,085		$2,347,151.21

		Wedgewire Screens, 0.8 mm		1,543,793,497		$2,933,784.03		$0.00		$4,889,738		$2,458,599.90

		Wedgewire Screens, 0.69 mm		1,558,559,539		$3,009,777.67		$0.00		$5,016,396		$2,522,284.87

		Wedgewire Screens, 0.6 mm		1,582,490,711		$3,085,771.30		$0.00		$5,143,055		$2,585,969.84

		Ristroph Screens with modified fish return		0		$3,882,008.18		$22,617.15		$7,148,658		$1,884,590.34

		Maintence Outage Shift (three weeks, June)		144,446,552		$0.00		$351,509.76		$10,545,293		$10,545,292.80

		Variable Speed Pumps (alone)		41,241,874		$2,127,708.69		($291,434.44)		($6,615,324.39)		($2,629,984.17)		Between 6 and 7 years

		VSP +  1 mm WW		1,382,485,134		$4,928,503.86		($291,434.44)		($1,947,239.08)		($282,832.96)

		VSP +  0.8 mm WW		1,546,389,852		$5,061,492.72		($291,434.44)		($1,725,586.54)		($171,384.27)

		VSP +  0.69 mm WW		1,560,431,910		$5,137,486.36		($291,434.44)		($1,598,927.95)		($107,699.30)

		VSP +  0.6 mm WW		1,583,189,729		$5,213,479.99		($291,434.44)		($1,472,269.36)		($44,014.33)





Summary Numbers

		Technology		Total Fish + Macro Saved		Capital Cost (2013 dollars) + Install Cost +install outage costs		Annual O&M Cost		TCO (2013 dollars)		NPV with tax considerations

		Design Flow		0		$0		$0		$0		$0

		Cooling Towers, Sea Water		1,547,248,404		$77,270,373		$2,780,100		$160,673,387		$106,428,595

		Wedgewire Screens, 1 mm		1,371,438,142		$2,800,795		$0		$4,668,085		$2,347,151

		Wedgewire Screens, 0.8 mm		1,543,793,497		$2,933,784		$0		$4,889,738		$2,458,600

		Wedgewire Screens, 0.69 mm		1,558,559,539		$3,009,778		$0		$5,016,396		$2,522,285

		Wedgewire Screens, 0.6 mm		1,582,490,711		$3,085,771		$0		$5,143,055		$2,585,970

		Ristroph Screens with modified fish return		0		$3,882,008		$22,617		$7,148,658		$1,884,590

		Maintence Outage Shift (three weeks, June)		144,446,552		$0		$351,510		$10,545,293		$10,545,293

		Variable Speed Pumps (alone)		41,241,874		$2,127,709		-$291,434.44		-$6,615,324.39		-$2,629,984.17

		VSP +  1 mm WW		1,382,485,134		$4,928,504		-$291,434.44		-$1,947,239.08		-$282,832.96

		VSP +  0.8 mm WW		1,546,389,852		$5,061,493		-$291,434.44		-$1,725,586.54		-$171,384.27

		VSP +  0.69 mm WW		1,560,431,910		$5,137,486		-$291,434.44		-$1,598,927.95		-$107,699.30

		VSP +  0.6 mm WW		1,583,189,729		$5,213,480		-$291,434.44		-$1,472,269.36		-$44,014.33





Graph F+M Entrain

		Technology		F+M E Reduction		NPV with tax considerations

		CT		1,547,248,404		$106.43

		WW1		1,371,438,142		$2.35

		WW.8		1,543,793,497		$2.46

		WW.69		1,558,559,539		$2.52

		WW.60		1,582,490,711		$2.59

		Ris		- 0		$1.88

		Out		144,446,552		$10.55

		VSP		41,241,874		-$2.63

		VSP +  1mm		1,382,485,134		-$0.28

		VSP +  .8mm		1,546,389,852		-$0.17

		VSP +  0.69mm		1,560,431,910		-$0.11

		VSP +  0.6mm		1,583,189,729		-$0.04



		Technology		F+M E Reduction		NPV with tax considerations

		WW1		1,371,438,142		$2.35

		WW.8		1,543,793,497		$2.46

		WW.69		1,558,559,539		$2.52

		WW.60		1,582,490,711		$2.59

		Ris		- 0		$1.88

		Out		144,446,552		$10.55

		VSP		41,241,874		-$2.63

		VSP +  1mm		1,382,485,134		-$0.28

		VSP +  .8mm		1,546,389,852		-$0.17

		VSP +  0.69mm		1,560,431,910		-$0.11

		VSP +  0.6mm		1,583,189,729		-$0.04



Entrainment Fish + Macro VS NPV
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1547248404	1371438142	1543793497	1558559539	1582490711	0	144446552	41241874	1382485134	1546389852	1560431910	1583189729	106.42859508693329	2.347151207041402	2.4585999016544227	2.5222848700047211	2.5859698383550178	1.8845903350687261	10.545292799999997	-2.6299841695191732	-0.28283296247777157	-0.17138426786475069	-0.10769929951445247	-4.4014331164155623E-2	CT	WW1	WW.8	WW.69	WW.60	Ris	Out	VSP	VSP +  1mm	VSP +  .8mm	VSP +  0.69mm	VSP +  0.6mm	Number  Organisms Saved


Millions of 2013 $




Entrainment, Fish + Macro, Cooling Tower Removed, VS NPV

NPV with tax considerations	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

1371438142	1543793497	1558559539	1582490711	0	144446552	41241874	1382485134	1546389852	1560431910	1583189729	2.347151207041402	2.4585999016544227	2.5222848700047211	2.5859698383550178	1.8845903350687261	10.545292799999997	-2.6299841695191732	-0.28283296247777157	-0.17138426786475069	-0.10769929951445247	-4.4014331164155623E-2	WW1	WW.8	WW.69	WW.60	Ris	Out	VSP	VSP +  1mm	VSP +  .8mm	VSP +  0.69mm	VSP +  0.6mm	Number Organisms Saved


Millions of 2013 $





Graph F+M Impinge

		Technology		F+M I Reduction		NPV with tax considerations

		CT		ERROR:#REF!		$106.43

		WW1		ERROR:#REF!		$2.35

		WW.8		ERROR:#REF!		$2.46

		WW.69		ERROR:#REF!		$2.52

		WW.60		ERROR:#REF!		$2.59

		Ris		ERROR:#REF!		$1.88

		Out		ERROR:#REF!		$10.55

		VSP		ERROR:#REF!		-$2.63

		VSP +  1mm		ERROR:#REF!		-$0.28

		VSP +  .8mm		ERROR:#REF!		-$0.17

		VSP +  0.69mm		ERROR:#REF!		-$0.11

		VSP +  0.6mm		ERROR:#REF!		-$0.04

		Technology		F+M I Reduction		NPV with tax considerations

		WW1		ERROR:#REF!		$2.35

		WW.8		ERROR:#REF!		$2.46

		WW.69		ERROR:#REF!		$2.52

		WW.60		ERROR:#REF!		$2.59

		Ris		ERROR:#REF!		$1.88

		Out		ERROR:#REF!		$10.55

		VSP		ERROR:#REF!		-$2.63

		VSP +  1mm		ERROR:#REF!		-$0.28

		VSP +  .8mm		ERROR:#REF!		-$0.17

		VSP +  0.69mm		ERROR:#REF!		-$0.11

		VSP +  0.6mm		ERROR:#REF!		-$0.04



Impingement, Fish + Macro VS NPV



[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0	0	0	0	0	0	0	0	0	0	0	0	106.42859508693329	2.347151207041402	2.4585999016544227	2.5222848700047211	2.5859698383550178	1.8845903350687261	10.545292799999997	-2.6299841695191732	-0.28283296247777157	-0.17138426786475069	-0.10769929951445247	-4.4014331164155623E-2	CT	WW1	WW.8	WW.69	WW.60	Ris	Out	VSP	VSP +  1mm	VSP +  .8mm	VSP +  0.69mm	VSP +  0.6mm	Number  Organisms Saved


Millions of 2013 $




Impingement, Fish + Macro, Cooling Tower Removed, VS NPV

NPV with tax considerations	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0	0	0	0	0	0	0	0	0	0	0	2.347151207041402	2.4585999016544227	2.5222848700047211	2.5859698383550178	1.8845903350687261	10.545292799999997	-2.6299841695191732	-0.28283296247777157	-0.17138426786475069	-0.10769929951445247	-4.4014331164155623E-2	WW1	WW.8	WW.69	WW.60	Ris	Out	VSP	VSP +  1mm	VSP +  .8mm	VSP +  0.69mm	VSP +  0.6mm	Number Organisms Saved


Millions of 2013 $





Old Critter Loss

		Total Critter Loss and Cost Relationship

				Technology				Critter loss adult equiv * 10^6		TCO, Basic, 2013 $ * 10^6

				Current Operation		CO		ERROR:#REF!		$0.00

				Design Flow		DF		ERROR:#REF!		$0.00

				Cooling Towers, Sea water		CT		ERROR:#REF!		$160.67

				Wedgewire Screens 1 mm		W1		ERROR:#REF!		$4.67

				Wedgewire Screens 0.8 mm		W.8		ERROR:#REF!		$4.89

				Wedgewire Screens 0.69 mm		W.69		ERROR:#REF!		$5.02

				Wedgewire Screens 0.60 mm		W.6		ERROR:#REF!		$5.14

				Ristroph Screens with modified fish return		Ris		ERROR:#REF!		$7.15

				Maintence Outage (three weeks, June)		Out		ERROR:#REF!		$10.55



Total Cost of Ownership, 2013 $ with Critter Loss



[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0	0	0	0	0	0	0	0	0	0	0	160.67338740984391	4.6680853104160356	4.8897378450407079	5.016396436254805	5.143055027468904	7.1486576314466399	10.545292799999997	CO	DF	CT	W1	W.8	W.69	W.6	Ris	Out	Total Critter Loss, Adult Equiv Log Scale


$2013 X10^6





Old Fish Entrain Adult Chart

		Fish Entrainment Adult Equivalent Price and Efficiency Relationship

				Technology				Efficiency		TCO, Basic, 2013 $

				Cooling Towers, Sea water		CT		97%		$160.67

				Wedgewire Screens 1 mm		W1		73.30%		$4.67

				Wedgewire Screens 0.8 mm		W.8		89.60%		$4.89

				Wedgewire Screens 0.69 mm		W.69		94.20%		$5.02

				Wedgewire Screens 0.60 mm		W.6		98.90%		$5.14

				Ristroph Screens with modified fish return		Ris		0.00%		$7.15

				Maintence Outage (three weeks, June)		Out		7.60%		$10.55



Fish Entrainment Costs and Efficiency

2013 $ Adult Equiv



[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.96899999999999997	0.73299999999999998	0.89600000000000002	0.94199999999999995	0.98899999999999999	0	7.5999999999999998E-2	160.67338740984391	4.6680853104160356	4.8897378450407079	5.016396436254805	5.143055027468904	7.1486576314466399	10.545292799999997	CT	W1	W.8	W.69	W.6	Ris	Out	% Reduction


$2013 X10^6





Old Macro Entrain Adult Chart

		Macro Entrainment Adult Equivalent Price and Efficiency Relationship

				Technology				Efficiency		TCO, Basic, 2013 $, in Millions

				Cooling Towers, Sea water		CT		96.90%		$160.67

				Wedgewire Screens 1 mm		W1		100.00%		$4.67

				Wedgewire Screens 0.8 mm		W.8		100.00%		$4.89

				Wedgewire Screens 0.69 mm		W.69		100.00%		$5.02

				Wedgewire Screens 0.60 mm		W.6		100.00%		$5.14

				Ristroph Screens with modified fish return		Ris		0.00%		$7.15

				Maintence Outage (three weeks, June)		Out		8.60%		$10.55



Macro Entrainment Costs and Efficiency
2013 $ Adult Equiv




[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.96899999999999997	1	0	8.5999999999999993E-2	160.67338740984391	5.016396436254805	7.1486576314466399	10.545292799999997	CT	W.69	Ris	Out	% Reduction


$2013 X10^6





Old Macro Impinge Adult Chart

		Macro Impingement Adult Equivalent Price and Efficiency Relationship

				Technology				Efficiency		TCO, Basic, 2013 $, in Millions

				Cooling Towers, Sea water		CT		96.9%		$160.67

				Wedgewire Screens 1 mm		W1		87.5%		$4.67

				Wedgewire Screens 0.8 mm		W.8		87.5%		$4.89

				Wedgewire Screens 0.69 mm		W.69		87.5%		$5.02

				Wedgewire Screens 0.60 mm		W.6		87.5%		$5.14

				Ristroph Screens with modified fish return		Ris		74.8%		$7.15

				Maintence Outage (three weeks, June)		Out		2.0%		$10.55



Macro Inpingement Costs and Efficiency

2013 $ Adult Equiv



[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.96899999999999997	0.875	0.875	0.875	0.875	0.74766666666666659	0.02	160.67338740984391	4.6680853104160356	4.8897378450407079	5.016396436254805	5.143055027468904	7.1486576314466399	10.545292799999997	CT	W1	W.8	W.69	W.6	Ris	Out	[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.96899999999999997	0	0	0	160.67338740984391	5.016396436254805	7.1486576314466399	10.545292799999997	CT	W.69	Ris	Out	% Reduction


$2013 X10^6 





Old Fish Impinge Adult Chart

		Fish Impingement Adult Equivalent Price and Efficiency Relationship								Note:  Pretty much the same as macro impingement

				Technology				Efficiency		TCO, Basic, 2013 $, in Millions

				Cooling Towers, Sea water		CT		96.9%		$160.67

				Wedgewire Screens 1 mm		W1		ERROR:#REF!		$4.67

				Wedgewire Screens 0.8 mm		W.8		ERROR:#REF!		$4.89

				Wedgewire Screens 0.69 mm		W.69		ERROR:#REF!		$5.02

				Wedgewire Screens 0.60 mm		W.6		ERROR:#REF!		$5.14

				Ristroph Screens with modified fish return		Ris		ERROR:#REF!		$7.15

				Maintence Outage (three weeks, June)		Out		ERROR:#REF!		$10.55























Fish & Macro Impingement Costs and Efficiency

2013 $ Adult Equiv



[CELLRANGE]
[CELLRANGE]
[CELLRANGE]
[CELLRANGE]

0.96899999999999997	0	0	0	160.67338740984391	5.016396436254805	7.1486576314466399	10.545292799999997	CT	W.69	Ris	Out	% Reduction


$2013 X10^6 





old Key I & E

		Key Entrainment and Impingement Reduction Efficiencies, by technology

						Impingement losses, annual						Impingement losses, annual, adult equiv

						Fish, eggs and Larvae		Macrocrustaceans, eggs and larvae				Fish		Macrocrustaceans				Fish + Macro

		Current Operation				5,179.00		12,615.00				1,095.00		12,615.00				13,710.00

		Design Flow				5,526.00		13,490.00				1,168.00		13,460.00				14,628.00

		Cooling Towers, Sea water				129.00		538.00				27.00		538.00				565.00

		Wedgewire Screens, uncertain slot size				221.00		538.00				47.00		538.00				585.00

		Wedgewire Screens, by slot size

		1 mm

		0.8 mm

		0.69 mm

		0.60 mm

		Ristroph Screens with modified fish return				1,382.00		3,365.00				292.00		3,365.00				3,657.00

		Maintence Outage (three weeks, June)				4,752.00		11,576.00				1,143.00		13,076.00				14,219.00

						entrainment losses, annual						entrainment losses, annual, adult equiv												Total I &E Adult Equiv

						Fish, eggs and Larvae		Macrocrustaceans, eggs and larvae				Fish		Macrocrustaceans				Fish + Macro						Total Fish + Macro losses				Delta (decrease) from Current				Percent Reduction from Current				TCO (2013 dollars)				$/critter saved (adult equiv)

		Current Operation				145,554,178.00		1,309,472,565.00				568,085.00		145,685.00				713,770.00						727,480.00				0.00				0%				0				NaN

		Design Flow				155,306,308.00		1,397,207,227.00				606,147.00		155,446.00				761,593.00						776,221.00				-48,741.00				-7%								N/A



		Cooling Towers, Sea water				6,212,252.00		55,888,289.00				24,246.00		6,218.00				30,464.00						31,029.00				696,451.00				96%				$160,673,387				$230.70



		Wedgewire Screens, uncertain slot size (1 mm assumed for cost)				136,669,551.00		353,557,593.00				163,660.00		538.00				164,198.00						164,783.00				562,697.00				77%				$4,668,085.31				$8.30



		Wedgewire Screens, by slot size

		1 mm

		0.8 mm

		0.69 mm

		0.60 mm



		Ristroph Screens with modified fish return				155,306,308.00		1,397,207,227.00				606,147.00		155,446.00		check		761,593.00						765,250.00				-37,770.00				-5%				$7,148,658				($189.27)



		Maintence Outage (three weeks, June)				143,487,528.00		1,029,622,206.00				521,286.00		133,684.00		check		654,970.00						669,189.00				58,291.00				8%				$10,545,292.80				$180.91





old $ Per Critter Chart

		Charts

								$/critter saved (adult equiv)

				Current Operation				NaN

				Design Flow				N/A

				Cooling Towers, Sea water		Cool Tower		ERROR:#REF!

				Wedgewire Screens 1 mm		WW 1 mm		ERROR:#REF!

				Wedgewire Screens 0.8 mm		WW .8 mm		ERROR:#REF!

				Wedgewire Screens 0.69 mm		WW .69 mm		ERROR:#REF!

				Wedgewire Screens 0.60 mm		WW .60 MM		ERROR:#REF!

				Ristroph Screens with modified fish return		Ristroph		ERROR:#REF!

				Maintence Outage (three weeks, June)		June Outage		ERROR:#REF!







$ Per Critter Saved (Fish + Macro, Adult Equiv)





Cool Tower	WW 1 mm	WW .8 mm	WW .69 mm	WW .60 MM	Ristroph	June Outage	0	0	0	0	0	0	0	





Key Tech $ Summary

		Key Technology Cost Summary

		Salt Water Cooling Towers

						Cost Type		Source of Cost Info		2008 Dollars		2012 Dollars		2013 Dollars

						Capital Cost, Total, with noise and plume abatement. Includes financing costs (AFDCU)		Enercon		$53,578,600		$58,988,377.42		$60,589,770.30

						One Time Power Outage Cost for Installation		Enercon		$14,750,400		$16,239,733.07		$16,680,602.85

						Parasitic Losses (annual)		Enercon		$2,369,400		$2,608,635.94		$2,679,454.14

						O&M under baseline (current regime) Annual		Enercon		$89,000		$97,986.24		$100,646.33

						Basic Total Cost of Ownership for 30 years over baseline, simple case		Calculated by EPA		$142,081,000		$156,426,776		$160,673,387



						PV of O&M payment stream, no tax breaks		Calculated by EPA						$41,313,487.05

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$2,019,659

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$817,961.90

						PV of Tax Benefit Stream		Calculated by EPA						($12,155,265.12)



						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$106,428,595.09



						Equivalent Annual Cost		Calculated by EPA						-$22,912,501.45



						Loan repayment factor		Calculated by EPA						-3.0074950522





		Wedgewire Screens

						Cost Type		Source of Cost Info		2008 Dollars		2012 Dollars		2013 Dollars

						Total estimated capital cost of wedgewire screens, by slot size		Enercon, Pg 85, table 6.2

						1 mm				$2,476,700		$2,726,769.91		$2,800,795.17

						0.8 mm				$2,594,300		$2,856,243.86		$2,933,784.03

						0.69 mm				$2,661,500		$2,930,228.98		$3,009,777.67

						0.60 mm				$2,728,700		$3,004,214.10		$3,085,771.30



						Maintenance Cost				$0		$0.00		$0.00				Enercon says that O & M about same as current



						30 Year Basic Costs, by slot size

						1 mm				$4,127,916		$4,544,707.41		$4,668,085.31				Assumes 15 year live, replacement at year 15

						0.8 mm				$4,323,920		$4,760,501.65		$4,889,737.85

						0.69 mm				$4,435,922		$4,883,812.64		$5,016,396.44

						0.60 mm				$4,547,924		$5,007,123.64		$5,143,055.03



		Using 0.69 mm screen as example case



						PV of payment stream, no tax breaks		Calculated by EPA						$4,175,575.60

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$200,652

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$81,264.00

						PV of Tax Benefit Stream		Calculated by EPA						($826,645.36)



						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$2,522,284.87



		1 mm Wedgewire

						PV of payment stream, no tax breaks		Calculated by EPA						$3,885,646.47

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$186,720

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$75,621.47

						PV of Tax Benefit Stream		Calculated by EPA						($769,247.63)



						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$2,347,151.21



		0.8 mm Wedgewire

						PV of payment stream, no tax breaks		Calculated by EPA						$4,070,146.82

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$195,586

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$79,212.17

						PV of Tax Benefit Stream		Calculated by EPA						($805,773.46)



						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$2,458,599.90



		0.6 mm Wedgewire

						PV of payment stream, no tax breaks		Calculated by EPA						$4,281,004.37

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$205,718

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$83,315.83

						PV of Tax Benefit Stream		Calculated by EPA						($847,517.27)



						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$2,585,969.84









		Ristroph Screens

						Cost Type		Source of Cost Info		2008 Dollars		2012 Dollars		2013 Dollars

						total estimated capital cost for replacement of traveling water screens with through flow screens with ristroph and modified fish returns		Enercon, pg 69		$3,432,800		$3,779,406.37		$3,882,008.18

						Marginal increase maintenance costs new travelling water screens & fish protection system, annual		Enercon, pg 63		$20,000		$22,019.38		$22,617.15





						Basic Total Cost of Ownership for 30 years over baseline, simple case		Calculated by EPA		$6,321,447.76		$6,959,718		$7,148,658				Assumes 20 year life, roughly factors in salvage value in nonstandard way by using multiplier



						PV of capital and O&M payment stream, no tax breaks		Calculated by EPA						$5,383,178.76

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$258,801

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$104,814.22

						PV of Depreciation Annual Amount on capital cost		Calculated by EPA						($1,557,584.34)

						Salvage value after 10 years		Calculated by EPA						$1,941,004.09

						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						$1,884,590.34				Assumes 20 year life, straight line depreciation, salvage value after 10 years on second iteration





		Variable Speed Pumps				construction and installation of circulating water pump motors and installation of VFD		Enercon, attachment 4, pg 19		$1,881,500		$2,071,473.16		$2,127,708.69

						decrease in annual O&M over baseline due to reduced energy penalty		Mix of Tetra Tech, Enercon, and EPA Calculation						($291,434.44)

						Lifetime of VSP: 30 years		Sharon DeMeo



						Basic Total Cost of Ownership for 30 years over baseline, simple case		Calculated by EPA						($6,615,324.39)



						PV of O&M payment stream, no tax breaks								($4,330,840.88)

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA						$70,924

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA						$28,724.07

						PV of Depreciation Annual Amount on capital cost		Calculated by EPA						($426,851.98)

						Adjusted Total Cost of Ownership for 30 years over baseline, with tax adjustments		Calculated by EPA						($2,629,984.17)

		Maintenance Outage Shift

						Cost Type		Source of Cost Info		2008 Dollars		2012 Dollars		2013 Dollars

						Annual Lost Revenue		EPA Calculated from data by Enercon & ISO						$351,509.76

						30 years lost revenue, basic total cost, simple case		EPA Calculated		$0.00		$0.00		$10,545,293

						Straight Line Depreciation Annual Amount on Capital Cost		Calculated by EPA		N/A

						Tax Benefit on Depreciation Annual Amount on capital cost		Calculated by EPA		N/A

						NPV of Depreciation Annual Amount on capital cost		Calculated by EPA		N/A

						Present  Value for 30 years over baseline. Note no capital expense tax adjustments for revenue loss		Calculated by EPA						($5,223,586.00)









		Combos





		Wedgewire + Outage Shift



						30 years lost revenue, basic total cost, simple case								$15,561,689.24

						Present  Value for 30 years over baseline. 								$7,745,870.87







		Wedgewire + VSP



						30 years lost revenue, basic total cost, simple case								($1,598,927.95)

						Present  Value for 30 years over baseline. 								($107,699.30)



















		tax rate		0.405

		Depreciation time in years		30

		Salvage value		0

		Weighted Average Cost of Capital (nominal, after tax)		0.053





30 yr WW Scratch Sheet

		Calculations "scratch" sheet

		tax rate		0.405

		Depreciation time in years		30

		Salvage value		0

		Weighted Average Cost of Capital (nominal, after tax)		0.053

		Wedgwire Screen NPV Info 0.69 mm mesh																Ristroph capital NPV Info

		pre-tax																pre-tax						$22,617.15

		year		payment 2013 dollars														year		capital payment 2013 dollars		O&M		Capital + O&M

		1		$3,009,777.67														1		$3,882,008.18		$0.00		$3,882,008.18

		2		0														2		0		$22,617.15		$22,617.15

		3		0														3		0		$22,617.15		$22,617.15

		4		0														4		0		$22,617.15		$22,617.15

		5		0														5		0		$22,617.15		$22,617.15

		6		0														6		0		$22,617.15		$22,617.15

		7		0														7		0		$22,617.15		$22,617.15

		8		0														8		0		$22,617.15		$22,617.15

		9		0														9		0		$22,617.15		$22,617.15

		10		0														10		0		$22,617.15		$22,617.15

		11		0														11		0		$22,617.15		$22,617.15

		12		0														12		0		$22,617.15		$22,617.15

		13		0														13		0		$22,617.15		$22,617.15

		14		0														14		0		$22,617.15		$22,617.15

		15		0														15		0		$22,617.15		$22,617.15

		16		$3,009,777.67														16		0		$22,617.15		$22,617.15

		17		0														17		0		$22,617.15		$22,617.15

		18		0														18		0		$22,617.15		$22,617.15

		19		0														19		0		$22,617.15		$22,617.15

		20		0														20		$3,882,008.18		$22,617.15		$3,904,625.33

		21		0														21		0		$22,617.15		$22,617.15

		22		0														22		0		$22,617.15		$22,617.15

		23		0														23		0		$22,617.15		$22,617.15

		24		0														24		0		$22,617.15		$22,617.15

		25		0														25		0		$22,617.15		$22,617.15

		26		0														26		0		$22,617.15		$22,617.15

		27		0														27		0		$22,617.15		$22,617.15

		28		0														28		0		$22,617.15		$22,617.15

		29		0														29		0		$22,617.15		$22,617.15

		30		0														30		0		$22,617.15		$22,617.15

		NPV		$4,175,575.60														NPV		$5,068,556.93		$314,621.83		$5,383,178.76

		1.0 mm Mesh														Linear Depreciation of Ristroph

																$194,100.41

		year		payment 2013 dollars

		1		$2,800,795.17												Ristroph salvage value after 10  years

		2		0												$1,941,004.09

		3		0

		4		0

		5		0

		6		0

		7		0

		8		0

		9		0

		10		0

		11		0

		12		0

		13		0

		14		0

		15		0

		16		$2,800,795.17

		17		0

		18		0

		19		0

		20		0

		21		0

		22		0

		23		0

		24		0

		25		0

		26		0

		27		0

		28		0

		29		0

		30		0

		NPV		$3,885,646.47

		0.8 mm mesh

		year		payment 2013 dollars

		1		$2,933,784.03

		2		0

		3		0

		4		0

		5		0

		6		0

		7		0

		8		0

		9		0

		10		0

		11		0

		12		0

		13		0

		14		0

		15		0

		16		$2,933,784.03

		17		0

		18		0

		19		0

		20		0

		21		0

		22		0

		23		0

		24		0

		25		0

		26		0

		27		0

		28		0

		29		0

		30		0

		NPV		$4,070,146.82

		0.6 MM Mesh

		year		payment 2013 dollars

		1		$3,085,771.30

		2		0

		3		0

		4		0

		5		0

		6		0

		7		0

		8		0

		9		0

		10		0

		11		0

		12		0

		13		0

		14		0

		15		0

		16		$3,085,771.30

		17		0

		18		0

		19		0

		20		0

		21		0

		22		0

		23		0

		24		0

		25		0

		26		0

		27		0

		28		0

		29		0

		30		0

		NPV		$4,281,004.37





Key CCI and Tax Information

		Key CCI information.

		Source: Engineering News Review, via USDA NRCS

		Year				CCI Value				Index relative to 2008

		2008				8549.06				1

		2009				8660.08				1.012986223

		2010				8952.4				1.047179456

		2011				9171.73				1.0728349082

		2012				9412.25				1.1009689954

		2013				9667.77				1.1308576615

		Key Tax Info.

		Source: ABT (Merrimac Station)

		tax rate		40.5%

		Depreciation time in years		30

		Salvage value		0

		Weighted Average Cost of Capital (nominal, after tax)		5.3%





VSP Cost Sheet

		VSP Cost Estimate Worksheet		VSP=Variable Speed Pumps

		Ave Cost of Power in 2013 (ISO, AveRTLMP), MWH								$   55.41

		Install VFD and new pump motors, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$1,881,500



		Reduction of 8.9 % across all units due to pump		Tetra Tech		14.507		mw		?????



		power savings of VSP relative to current regime, annual, in megawatts				0.6

		Total plant annual energy gen at "full tilt" 24x7 (utilization factor =1)				163 MW

		Hours in a year				8766

		Value of power savings, annual				$291,434

		Payback Period calculation for VSP

				Year		Item amount				Running Balance

		Initial Outlay		0		$1,881,500				$1,881,500

		annual payback		1		$291,434				$1,590,066

		annual payback		2		$291,434				$1,298,631

		annual payback		3		$291,434				$1,007,197

		annual payback		4		$291,434				$715,762

		annual payback		5		$291,434				$424,328

		annual payback		6		$291,434				$132,893

		annual payback		7		$291,434				-$158,541

		annual payback		8

		annual payback		9

		annual payback		10







Maintenance Outage Estimated $

		Modified Maintenance Outage (Unit 5) Cost Estimates

								All values are in 2013 dollars

		Key Info:

		Duration of Outage		3 weeks		504		<--hours

		Full Plant Capacity		163 megawatts		163

		Unit 5 Full Capacity		48 megawatts		48

		Unit 5 Capacity Factor		full tilt (TBR)		1

		megawatt hours lost		24192.00

								Revenue Foregone

		Price of Power (Enercon)		$98.00		<-- $/mwh		$2,370,816.00

		Price of Power (Tetra Tech)		$64.00		<-- $/mwh		$1,548,288.00

		June Price of Power (EPA, from iso-NE june 2013 avgRTLMP)		$38.88		<-- $/mwh		$940,584.96

		March Price of Power (EPA, from ISO 2013 april avgRTLMP )		$53.41		<-- $/mwh		$1,292,094.72

		Difference between March shutdown and June shutdown revenue						$351,509.76





Salt Water Cool Tower Combo $

		Salt Water Cooling Towers

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?)		Enercon, pg 50 sec 1		$53,578,600

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate of Enercon Estimate		Tetra Tech Letter of 5/1/14		$47,838,000



		Total Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$46,900,000

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) With AFDUC EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$44,690,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$39,900,000



		Monetized Power Loss  Cost		Tetra Tech Letter of 5/1/14		$7,000,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'Difficult case'		Tetra Tech Letter of 5/1/14		$32,268,905

		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'More Difficult case'		Tetra Tech Letter of 5/1/14		$45,402,610



		Parasitic losses to closed loop cooling are 2.76 MW, at $98 Mwh		Enercon, pg 53, sec 1		$2,369,400



		Power Outage Loss due to implementation		Enercon, Pg 54, sec 1		$14,750,400

		Power Outage Loss due to implementation		Tetra Tech Letter of 5/1/14		$7,100,000

		Annual additional O&M		Enercon, Pg 55, sec 1		$89,000



		annual turbine efficiency penalty cost, enercon, stated by tetra tech		Tetra Tech Letter of 5/1/14		$18,535,000

		Total Energy Penalty Costs		Tetra Tech Letter of 5/1/14		$3,000,000



		Auxiliary Power, Enercon		Tetra Tech Letter of 5/1/14		$2,369,400

		Turbine Efficiency, enercon		Tetra Tech Letter of 5/1/14		$18,535,000

		Total Penalty, enercon		Tetra Tech Letter of 5/1/14		$20,904,400

		Total Annual Excluding Booster Pump O&M enercon		Tetra Tech Letter of 5/1/14		$21,225,900



		Auxiliary Power, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Turbine Efficiency, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Total Penalty, EPA BPJ		Tetra Tech Letter of 5/1/14		$3,000,000

		Total Annual Excluding Booster Pump O&M EPA BPJ		Tetra Tech Letter of 5/1/14		$3,300,000







		Pump Station Maintenance Increase, annual, seawater		Enercon, Pg 56		$73,333





G-water Cooling Towers combo $

		Grey Water Cooling Towers

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments

		Capital Cost (Total, with plume and noise abatement) Mechanical Draft Wet Cooling Towers, Grey Water		EPA Fact Sheet		$60,900,000

		Annual Operation and Maintenance cost Mechanical Draft Wet Cooling Towers, both types (?)		EPA Fact Sheet		$21,300,000

		Cooling Tower Plume Abatement		Enercon, pg 46 Sec 1		100% of Base Cost		150% of Base Cost

		Cooling Tower Noise Abatement, Water		Enercon, pg 47 sec 1		15% of Base Cost

		Cooling Tower Noise Abatement, Fan		Enercon, pg 47 sec 1		20% of Base Cost

		Closed Loop Capital Cost (Grey Water) (Mechanical Wet Draft Cooling Towers?)		Enercon, pg 50 sec 1		$48,522,400

		Monetized Power Loss  Cost		Tetra Tech Letter of 5/1/14		$7,000,000				check if applicable

		Pump Station Maintenance Increase, annual, grey water		Enercon, Pg 56		$66,666

		Parasitic losses to closed loop cooling are 2.76 MW, at $98 Mwh		Enercon, pg 53, sec 1		$2,369,400



		Power Outage Loss due to implementation		Enercon, Pg 54, sec 1		$14,750,400

		Power Outage Loss due to implementation		Tetra Tech Letter of 5/1/14		$7,100,000

		Annual additional O&M		Enercon, Pg 55, sec 1		$89,000



		annual turbine efficiency penalty cost, enercon, stated by tetra tech		Tetra Tech Letter of 5/1/14		$18,535,000				Check this one

		Total Energy Penalty Costs		Tetra Tech Letter of 5/1/14		$3,000,000



		Auxiliary Power, Enercon		Tetra Tech Letter of 5/1/14		$2,369,400

		Turbine Efficiency, enercon		Tetra Tech Letter of 5/1/14		$18,535,000

		Total Penalty, enercon		Tetra Tech Letter of 5/1/14		$20,904,400

		Total Annual Excluding Booster Pump O&M enercon		Tetra Tech Letter of 5/1/14		$21,225,900



		Auxiliary Power, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Turbine Efficiency, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Total Penalty, EPA BPJ		Tetra Tech Letter of 5/1/14		$3,000,000

		Total Annual Excluding Booster Pump O&M EPA BPJ		Tetra Tech Letter of 5/1/14		$3,300,000





Tetra Tech

		Schiller Comprehensive Costs Summary Sheet: Tetra Tech Verification

		Cost Name		Document Source		2008 Dollars Low		2008 Dollars High		Comments



		Enercon Contingency of 25% on less complicated installation (not cooling towers) too high.



		Tetra Tech Estimates subtract a 12% AFUDC from Enercon Estimates

		EPA: 8 week outage for Closed Cycle Retrofits

		Tetra Tech: 6 week outage for non-Closed Cycle Retrofits

		Power Outage Loss due to implementation		Tetra Tech Letter of 5/1/14		$7,100,000



		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate of Enercon Estimate		Tetra Tech Letter of 5/1/14		$47,838,000



		Total Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$46,900,000

		Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) With AFDUC EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$44,690,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPA Rule Projection and plume and noise abatement		Tetra Tech Letter of 5/1/14		$39,900,000



		Monetized Power Loss  Cost		Tetra Tech Letter of 5/1/14		$7,000,000



		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'Difficult case'		Tetra Tech Letter of 5/1/14		$32,268,905

		Initial  Cost Closed Loop Capital Cost (Sea Water) (Mechanical Wet Draft Cooling Towers?) No AFDUC, Overnight Rate, EPRI 'More Difficult case'		Tetra Tech Letter of 5/1/14		$45,402,610





		Note: GPM Assumed		86978.18





		annual turbine efficiency penalty cost, enercon, stated by tetra tech		Tetra Tech Letter of 5/1/14		$18,535,000				Check this one

		Total Energy Penalty Costs		Tetra Tech Letter of 5/1/14		$3,000,000



		Auxiliary Power, Enercon		Tetra Tech Letter of 5/1/14		$2,369,400

		Turbine Efficiency, enercon		Tetra Tech Letter of 5/1/14		$18,535,000

		Total Penalty, enercon		Tetra Tech Letter of 5/1/14		$20,904,400

		Total Annual Excluding Booster Pump O&M enercon		Tetra Tech Letter of 5/1/14		$21,225,900





		Auxiliary Power, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Turbine Efficiency, EPA BPJ		Tetra Tech Letter of 5/1/14		$1,500,000

		Total Penalty, EPA BPJ		Tetra Tech Letter of 5/1/14		$3,000,000

		Total Annual Excluding Booster Pump O&M EPA BPJ		Tetra Tech Letter of 5/1/14		$3,300,000



		Wedgewire Screens, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$2,476,700		$2,728,200

		Wedgewire Screens, Enercon, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,211,000		$2,436,000



		Wedgewire Screens, EPA, no AFDUC (overnight rate)		Tetra Tech Letter of 5/1/14		$2,200,000



		replacement of exiting screens with Ristroph traveling screens, enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$3,432,800

		replacement of exiting screens with Ristroph traveling screens, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$2,600,000

		replacement of exiting screens with Ristroph traveling screens, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$2,900,000



		Intake Renovation, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$1,551,200

		Intake Renovation, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$1,050,000

		Intake Renovation, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$1,180,000

		Install VFD and new pump motors, Enercon, with AFDUC		Tetra Tech Letter of 5/1/14		$1,881,500				$21.60/gpm

		Install VFD and new pump motors, EPA, no AFDUC		Tetra Tech Letter of 5/1/14		$1,271,755				$14.6/gpm

		Install VFD and new pump motors, EPA, with AFDUC		Tetra Tech Letter of 5/1/14		$1,428,546				$16.4/gpm

		O&M Costs		Tetra Tech Letter of 5/1/14		-$200,000				$64/Mwh
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Modified Maintenance Outage (Unit 5) Cost Estimates


Key Info:


Duration of Outage


3 weeks


Full Plant Capacity


163 megawatts


Unit 5 Full Capacity


48 megawatts



