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TM‐6:  Life Cycle Cost Analysis of Water Treatment 
Plant Alternatives 

1.0  Introduction 
This	technical	memorandum	presents	the	life	cycle	cost	analysis	of	alternatives	for	water	treatment	
plant	consolidation	and	repurposing.		The	key	factors	in	this	evaluation	include:	

1. Capital	costs		for	future	water	treatment	plant	upgrades;

2. Capital	costs		for	new		water	transmission	mains,	or	rehabilitation	of	existing	mains,
required	to	maintain	redundant	supply	options	in	an	emergency	disruption	of	service;

3. Operating	costs	for	water		treatment	plant;

4. Energy	costs	for	additional	pumping	associated	with	supplying	water	from	treatment
plants	more	distant	that	the	water	treatment	plant	being	repurposed;	and

5. The	economic	present	worth	of	capital	costs	and	annual	costs	for	each	alternative,
including	a	range	of	economic	factors	representing	high	and	low	future	cost	inflation.

The	life	cycle	cost	evaluation	was	performed	in	conjunction	with	a	series	reviews	meetings	and	
workshops	with	wholesale	and	retail	customers	and	DWSD.		These	reviews	and	workshops	allowed	
for	progressive	input	on	the	evaluation,	the	addition	of	alternatives	and	decision	criteria,	and	the	
subsequent	short‐listing	of	selected	alternatives.		The	series	of	reviews	and	workshops	included:	

 March	2013:		Phase	1	Report	with	the	initial	life	cycle	cost	evaluation

 March	and	April:		Master	Plan	Steering	Team	and	Retail	Customer	Steering	Committee
meetings	to	discuss	treatment	plan	consolidation	and	repurposing

 May	2014:		Board	of	Water	Commissioners	Workshop

 May	2014:		DWSD	Management	Team	Workshop

 June	2014:		Wholesale		Customer		and	Customers’	Engineers	Workshop

 July	2014:		Master	Plan	Steering	Team	discussion	of	update	of	life	cycle	cost		for	selected
alternatives

 August	2014:		Wholesale	Customers,	Analytical	Work	Group	and	DWSD	Workshop.

The	life	cycle	cost	calculations	for	all	alternatives	are	included	in	Attachment	1	to	this	TM.		The	list	of	
alternatives	prior	to	short‐listing	included	the	following:	

1. Maintain	all	five	plants	at	the	current	MDEQ	rated	capacity	of	1,720	MGD
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2. Repurpose	the	Northeast	plant,	and	upgrade	remaining	plants	to	their	current	MDEQ	
rated	capacity.	

3. Repurpose	the	Southwest	plant,	and	upgrade	remaining	plants	to	their	current	MDEQ	
rated	capacity.	

4. Repurpose	the	Northeast	and	Southwest	plant,	and	upgrade	remaining	plants	to	their	
current	MDEQ	rated	capacity.	

5. Repurpose	the	Springwells	plant,	and	upgrade	remaining	plants	to	their	current	MDEQ	
rated	capacity.	

6. Reduce	the	capacity	of	all	plants	so	that	the	sum	of	all	capacities	matches	projected	future	
water	demands	in	the	planning	period.			

7. Expand	the	capacity	of	Lake	Huron	and	maintain	the	current	capacity	of	Water	Works	
Park	

8. Repurpose	the	Lake	Huron	plant,	and	upgrade	remaining	plants	to	their	current	MDEQ	
rated	capacity.	

Four	alternatives	were	selected	for	further	evaluation	during	the	workshops	in	May	and	June:	

1. Baseline—Maintain	all	five	plants,	but	reduce	the	rated	capacity	to	1,000	MGD	

2. Alternative	1—Repurpose	Northeast	and	reduce	other	plants	for	a	total	of	1,000	MGD	

3. Alternative	2—Repurpose	Northeast	and	Southwest,	total	capacity	of	1,000	MGD	

4. Alternative	3—Repurpose	Springwells,	reduce	other	plants	to	a	total	of	1,000	MGD	

2.0  Guiding Principles 
Discussions	at	the	workshops	in	May	and	June	and	at	other	steering	committee	meetings	resulted	in	a	
series	of	insights,	observations	and	conclusions	about	plant	consolidation	and	repurposing.		These	are	
captured	below	in	a	list	of	“guiding	principles”	that	set	the	context	for	the	identification	of	alternatives	
and	the	scope	of	the	life	cycle	cost	calculations:	

1. The	Water	Works	Park	plant	is	the	most	modern	plant,	and	it	is	strategically	located	to	
provide	pre‐treatment	for	two	other	plants.		Recommended	yard	piping	improvements	
will	allow	this	plant	to	operate	at	design	capacity.	

2. The	Lake	Huron	plant	is	a	relatively	new	plant,	and	its	location	provides	abundant	high	
quality	water	directly	from	Lake	Huron.		The	plant	is	in	good	condition	with	low	capital	
needs.		Recommended	operating	changes	will	reduce	the	cost	of	producing	and	pumping	
water	from	this	facility	in	the	future.	
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3. Three	intakes	should	be	preserved	in	order	to	provide	flexibility	for	future	supply	needs,	
maintenance	of	intake	structures,	and	response	to	temporary	source	water	situations	that	
may	require	an	emergency	response.	

4. Consolidating	plants	should	reduce	DWSD’s	fixed	costs	for	water	treatment.	

5. Decisions	on	consolidation	should	be	based	on	asset	management	principles;	make	
maximum	use	of	viable	existing	infrastructure,	and	abandon	or	repurpose	marginal	assets	
to	renew	the	asset	life	for	a	new	objective.	

6. Recognizing	that	consolidation	and	repurposing	will	require	several	years,	the	
implementation	should	be	done	in	a	progressive,	step‐wise	approach	that	provides	
benefits	with	each	step.			

7. Consolidation	and	repurposing	should	support	innovative	proposals	that	may	emerge	
from	other	initiatives	for	the	Blue	Economy	and	Green	Infrastructure.	

8. The	national	and	regional	trend	is	declining	per	capita	water	demand,	and	there	are	
ambitious	regional	goals	for	reduction	in	non‐revenue	water.		The	consolidation	and	
repurposing	plan	should	be	reviewed	at	5‐year	intervals	to	re‐project	the	treatment	
capacity	requirements,	which	could	be	lower	in	the	future.	

3.0  Life Cycle Cost Analysis 
The	life	cycle	cost	analysis	required	the	consideration	of	capital	costs,	operating	costs,	and	the	staging	
of	when	construction	would	occur.		The	different	alternatives	for	water	plant	closures	have	
significantly	different	operating	and	capital	costs.		In	order	to	compare	all	alternatives	on	a	consistent	
economic	basis,	the	life	cycle	cost	analysis	considers	the	full	time	series	of	new	capital,	replacement,	
salvage,	and	annual	operating	costs	over	the	20‐year	planning	period.		All	costs	in	the	time	series	are	
then	represented	by	one	number,	called	the	Present	Worth.			

The	alternative	with	the	lowest	Present	Worth	cost	is	the	most	cost‐effective	in	consideration	of	
expenditures	and	benefits.		In	developing	the	different	alternatives,	it	is	important	that	all	meet	the	
same	threshold	of	level	of	service	for	drinking	water	quality,	wholesale	customer	contract	pressure	
and	volume	and	redundancy.	

Not	all	factors	in	the	plant	closure	evaluation	can	be	equated	into	annual	costs	and	capital	costs.		There	
are	non‐monetary	factors,	such	as	potential	future	scenarios	for	regulations	and	growth,	and	certain	
risks	that	are	best	understood	as	additional	decision	criteria	outside	of	the	life	cycle	cost	evaluation.		
These	non‐monetary	factors	are	discussed	in	Chapter	6	of	this	report.	

The	life	cycle	cost	evaluation	was	performed	in	accordance	with	the	United	States	Office	of	
Management	and	Budget	Circular	A‐94,	revised,	titled:		“Guidelines	and	Discount	Rates	for	Benefit‐
Cost	Analysis	of	Federal	Programs.”		These	guidelines	are	generally	used	in	programs	when	federal	
funding	is	provided	for	water	and	transportation	projects.	

In	the	context	of	the	OMB	Circular	A‐94	guidelines,	the	discount	rate	is	an	important	economic	factor.			
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This	factor	is	used	to	translate	future	expenditures	and	benefits	over	time	to	the	single	Present	Worth	
value	described	above.		In	order	to	compute	Present	Worth,	it	is	necessary	to	discount	future	benefits	
and	costs.		The	OMB	guidance	on	the	use	of	discount	rates	is	presented	below:	

“This	discounting	reflects	the	time	value	of	money.		Benefits	and	costs	are	worth	more	if	they	
are	experienced	sooner.		All	future	benefits	and	costs,	including	non‐monetized	benefits	and	
costs,	should	be	discounted.		The	higher	the	discount	rate,	the	lower	is	the	present	value	of	
future	cash	flows.		For	typical	investments,	with	costs	concentrated	in	early	periods	and	
benefits	following	in	later	periods,	raising	the	discount	rate	tends	to	reduce	the	net	present	
value.”	

The	alternatives	are	structured	so	that	benefits	are	consistent	for	all	alternatives,	as	measured	by	the	
level	of	service	goals.		The	largest	uncertainty	for	DWSD	and	its	customers	is	how	costs	could	rise	in	
the	future,	in	order	to	achieve	the	level	of	service	benefits.		Future	costs	include	construction,	
financing,	and	energy,	chemical,	labor	and	benefits.	

In	order	to	address	the	uncertainty	around	future	costs,	the	life	cycle	evaluation	was	performed	twice,	
once	with	a	lower	discount	rate,	then	again	with	a	higher	discount	rate.		The	low	discount	rate	was	4	
percent	per	year,	and	the	high	rate	was	7	percent	per	year.			

This	range	of	rates	is	typical	of	the	range	of	values	currently	used	in	the	United	States	for	cost‐benefit	
studies	performed	in	accordance	with	Circular	A‐94.		The	higher	discount	rate	reflects	a	scenario	of	
costs	increasing	at	a	higher	rate	than	has	been	the	case	over	the	last	5	years.		The	lower	discount	rate	
reflects	a	scenario	of	costs	increasing	at	approximately	the	same	rate	as	over	the	last	5	years.			

Tables	A	and	B	in	Attachment	1	present	the	calculations	for	the	life	cycle	costs	for	all	alternatives.		
Table	A	presents	the	calculations	for	the	8	original	alternatives	and	Table	B	presents	the	calculations	
for	the	4	selected	alternatives.		Both	tables	use	the	same	basic	calculation	methodology.		However,	the	
calculations	for	the	selected	alternatives	include	several	new	considerations	that	were	requested	
during	the	workshops.		The	sections	below	discuss	these	new	considerations.	

3.1  Labor Costs 

There	were	several	questions	at	the	June	2014	wholesale	customer	workshop	regarding	the	basis	of	
labor,	overtime,	and	benefits	costs.		The	original	calculations	used	actual	FY2013	costs	for	all	of	these	
categories.		Actual	costs	for	FY2014	were	recently	obtained.		A	comparison	of	FY2013	actual	costs,	
FY2014	budget	costs,	and	FY2014	actual	costs	is	shown	below	in	Table	3‐1.	

Table 3‐1:  Labor Cost Comparisons Related to Water Production

  FY2013 Actual FY2014 Budget FY2014 Actual 

Water Production  $12,504,000 $18,427,000 $13,340,000 

	
As	of	2014,	salary	and	wages,	overtime	and	contract	costs	remained	in	flux	due	to	operational	
optimization	efforts	that	are	underway	by	the	DWSD.		The	benefits	structure	was	also	fluid	due	to	
financial	scenarios	driven	by	the	ongoing	bankruptcy	proceedings.	
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Given	this	dynamic	situation,	the	sensitivity	of	the	life	cycle	cost	analysis	was	examined	relative	to	the	
actual	and	budget	costs	shown	above.		Results	for	each	alternative	are	presented	below	in	Table	3‐2.	

Table 3‐2:  Present Worth Summary at 4% Discount Rate for Various Annual Labor Costs 

Alternative  FY2013 Actual FY2014 Actual FY2014 Budget 

  $ billions  $ billions $ billions 

Baseline  1.497  1.509 1.582

Alternative 1  1.391  1.397 1.455

Alternative 2  1.398  1.402 1.446

Alternative 3  1.488  1.499 1.558

 

3.2  Energy Costs 

During	the	workshops,	it	was	noted	that	the	energy	calculations	were	based	on	the	assumption	that	all	
flows	from	repurposed	plants	would	need	to	be	re‐pumped.		This	is	a	conservative	assumption,	
because	a	portion	of	the	water	pumped	from	one	plant	would	reach	the	service	area	of	the	former	
plant	without	double	pumping.		The	current	life	cycle	cost	analysis	with	the	conservative	assumption	
on	second	pumping	showed	increases	of	7,	10,	and	16	percent	for	energy	costs	compared	to	the	base	
line.			

At	this	time,	the	use	of	the	2035	hydraulic	model	has	not	progressed	far	enough	to	calculate	the	
average	annual	changes	in	energy	costs	for	each	alternative.		Therefore,	the	current	version	of	the	
analysis	leaves	the	energy	costs	the	same	as	in	the	original	analysis,	and	a	sensitivity	analysis	was	
performed,	and	is	shown	in	the	Table	3‐3	below.	

Table 3‐3:  Present Worth Summary at 4% and 7% Discount Rates for Various Annual Energy Costs (in 
$billions) 

Alternative  FY2013 Actual 25% Less Double Pumping 50% Less Double Pumping

$ billions	 4%  7% 4% 7% 4%  7%

Baseline  1.497  1.161 1.497 1.161 1.497  1.161

Alternative 1  1.391  1.079 1.380 1.070 1.367  1.060

Alternative 2  1.398  1.098 1.382 1.089 1.366  1.074

Alternative 3  1.488  1.179 1.469 1.164 1.449  1.148

	
For	all	scenarios,	the	lowest	cost	alternatives	remain	Alternatives	1	and	2.	

3.3  Chemicals 

There	is	no	change	in	cost	for	chemicals	from	the	earlier	analysis.		It	is	expected	that	chemical			costs	
will	be	reduced	for	the	Lake	Huron	plant	in	the	future,	if	this	plant	is	converted	to	a	direct	filtration	
process	for	a	maximum	day	capacity	of	approximately	320	MGD.		Such	a	change	would	reduce	
operating	costs,	but	it	would	not	impact	the	relative	ranking	of	the	alternatives	in	the	life	cycle	cost	
analysis.	
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3.4  Maintenance and Other 

There	is	no	change	in	these	costs	from	earlier	analysis.		They	continue	to	be	based	on	the	fiscal	year	
2013	costs	for	residuals	handling	and	O&M	related	repair	and	replacement	costs	at	each	plant.	

3.5  Plants 

Since	the	original	presentation	of	water	treatment	plant	upgrade	costs	in	March	2014,	the	master	
planning	team	and	DWSD	have	further	evaluated	and	refined	the	needs	assessment	for	each	plant.		
Tables	B‐12	to	B‐16	present	a	worksheet	for	each	plant	showing	the	results	of	the	needs	assessment,	
the	source	of	the	information,	and	how	each	type	of	cost	was	handled	in		the	life	cycle	cost	analysis.			

The	needs	assessment	numbers	are	based	on	restoring	the	full	capacity	of	each	plant.		However,	with	
the	exception	of	the	Water	Works	Park	plant,	all	alternatives	are	based	on	a	future	capacity	that	is	
lower	than	the	current	design	capacity.		Therefore,	the	needs	assessment	estimates	are	pro‐rated	
down	based	on	the	estimated	future	capacity.		There	are	three	types	of	pro‐rating	situations:	

1. Costs	that	are	fixed	regardless	of	the	range	of	plant	capacity	being	considered.	

2. Costs	are	generally	proportional	to	plant	capacity.		Note	that	a	factor	of	10%	was	added	
when	reducing	the	estimated	cost	for	reduced	capacity	at	each	plan,	to	allow	for	a	
diseconomy	of	smaller	scale.	

3. Costs	that	are	not	included	in	the	life	cycle	cost	analysis	because	these	are	for	high	lift	
pumping	or	other	improvements	that	will	be	needed	regardless	of	plant	consolidation.		
(Note	that	the	current	contract	for	filter	rehabilitation	at	the	Springwells	plant	has	been	
included	in	this	category.)	

The	hydraulic	model	is	used	in	each	of	these	alternatives	to	determine	the	probable	capacity	required	
at	each	plant,	based	on	a	total	maximum	day	demand	of	1,000	MGD.		These	capacities	are	shown	on	
Table	3‐4.		These	capacities	were	then	used	to	reduce	the	plant	rehabilitation	cost	by	prorating	the	
original	costs	for	restoring	the	plants	to	their	current	rated	capacities.		In	doing	this	proration	
calculation,	an	estimate	was	made	for	fixed	costs	that	would	not	change	with	incremental	changes	in	
capacity,	such	as	electrical	and	HVAC	systems,	vs	costs	that	are	proportional	to	capacity.	

Table 3‐4:  Model Simulated Water Treatment Plant Capacities for Selected Alternatives 

Water Treatment 
Plant 

Baseline – 
Reduced WTP 
Capacities (all 
plants operating) 

Alternative 1 – 
Northeast WTP 
Repurposed and 
others reduced

Alternative 2 –
Northeast WTP & 
Southwest WTP 
Repurposed and 
others reduced

Alternative 1 – 
Springwells WTP 
Repurposed and 
others reduced

Lake Huron  285  314 319 322 

Northeast  145  60 (1) 60 (1) 300 

Southwest  152  123 70 (1) 140 

Springwells  186  341 444 262 (1) 

Waterworks  232  222 237 238 

Total  1000  1000 1000 1000 
(1) Flow rate from plant that is proposed to be used as a pumping station.  Treatment processes to be closed. 
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3.6  Regulatory Compliance & Inventory   

At	the	workshop	in	May,	DWSD	requested	that	the	cost	of	regulatory	compliance	and	the	cost	of	
equipment	and	supply	inventory	for	each	plant	be	included	in	the	cost	analysis.		The	project	team	
researched	these	costs,	and	the	following	approach	was	used:	

 Capital	costs	for	potential	future	regulations	were	approximated	by	including	estimates	to	
install	UV,	ozone	and	chlorine	gas	conversion	at	each	plant	(except	for	Water	Works	Park	
which	has	ozone	disinfection).		These	costs	were	added	and	incorporate	a	50%	probability	
that	these	investments	would	be	mandated	during	the	planning	period.	

 Compliance	reporting:		Water	Quality	Group	staff	costs	and	lab	costs	were	included	in	the	
previous	analysis.		The	latest	analysis	adds	the	cost	of	labor	for	1.0	full	time	equivalent	
(FTE)	for	headquarters	staff	per	plant	per	year	to	handle	compliance	related	issues.	

 All	supplies	and	spare	parts	are	stored	at	the	plants,	so	there	is	no	storage	cost.	

 The	Materials	Management	Group	in	the	Finance	Division	included	38	staff.		Based	on	
discussion	with	DWSD	it	was	agreed	that	the	effort	to	manage	inventory	for	each	plant	can	
be	estimated	by	allowing	for	1.0	FTE	per	plant	per	year	for	staff	in	the	Materials	
Management	Group.	

3.7  Transmission Mains 

An	updated	set	of	maps	has	been	prepared	to	show	the	new	inter‐plant	water	transmission	mains.		
These	maps	are	provided	in	Attachment	C.		New	mains	were	identified	where	the	hydraulic	model	
showed	that	velocity	exceeded	10	feet	per	second	or	head	loss	exceeds	3	feet	per	1,000	feet.	

The	cost	of	the	Garland	Main	Replacement	($68	million)	has	been	added,	to	the	two	alternatives	that	
include	repurposing	the	Northeast	water	treatment	plant.		Also,	consistent	with	earlier	analysis	of	the	
original	8	alternatives,	the	cost	of	the	Water	Works	Park	(WWP)	Yard	Piping	and	Metering	Project	
($38	million)	is	included	as	a	transmission	cost	for	all	alternatives,	because	this	project	will	allow	the	
WWP	plant	to	convey	the	full	plant	capacity	into	the	transmission	system.	

The	cost	for	a	new,	dedicated	raw	water	transmission	main	from	Southwest	to	Springwells	has	been	
included,	in	order	to	preserve	the	intake	at	Fighting	Island.		This	is	a	substantial	new	cost	for	the	
alternative	of	repurposing	the	Southwest	plant	while	preserving	the	intake.		(The	previous	analysis	of	
alternatives	in	Table	A	proposed	to	handle	the	raw	water	transmission	from	Southwest	to	Springwells	
as	an	emergency	procedure	with	valve	operations	on	existing	mains,	rather	than	dedicating	a	new	
transmission	main.)	

3.8  Life Cycle Cost Factors – Salvage Value 

One	comment	from	the	workshops	was	that	salvage	value	should	be	shown	more	clearly.		Salvage	
values	are	now	shown	on	the	worksheet	title	“LCA	Factors”.		Salvage	value	calculation	is	based	on	a	
service	life	of	100	years	for	pipelines	and	buildings,	and	a	service	life	of	20	years	for	electrical	and	
mechanical	equipment.		The	salvage	values	were	calculated	as	if	new	water	main	construction	is	
completed	in	2020	and	water	treatment	plant	upgrades	are	completed	in	2025.		The	salvage	value	is	
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calculated	for	the	fraction	of	remaining	service	life	at	the	end	of	the	planning	period,	2035.		These	
calculations	are	shown	in	Table	B‐9.	

Additional	analysis	was	performed,	based	on	a	request	at	the	AWG	workshop,	to	compare	the	life	cycle	
cost	analysis	with	and	without	accounting	for	salvage	values.		The	results	of	this	comparison	are	
shown	below	in	Table	3‐5.		Note	that	the	ranking	of	two	alternatives	switches	when	salvage	value	is	
not	included.		These	two	alternatives	also	switch	ranking	for	certain	other	sensitivity	analyses.		Due	to	
this	sensitivity,	it	is	recommended	that	re‐purposing	be	done	in	two	phases.		In	the	first	phase,	
complete	the	repurposing	of	Northeast	by	2020;	in	the	second	phase	then	re‐examine	at	the	
economics	of	repurposing	the	Southwest	plant	between	2020	and	2025.	

Table 3‐5:  Present Worth Summary at 4% and 7% Discount Rates with and without Salvage Value

Alternative 

Present Worth at 4% Discount Rate ($ Millions)

With Salvage Value Without Salvage Value
Baseline:  Reduce All Plants to total of 
1,000 MGD  $1,530 $1,705 
Repurpose Northeast WTP; total capacity 
of all plants = 1,000 MGD   $1,443 $1,615 
Repurpose Northeast and Southwest 
WTPs total capacity of all plants = 1,000 
MGD  $1.439 $1,646 
Repurpose Springwells WTP total 
capacity of all plants = 1,000 MGD  $1,489 $1,691 

	

4.0  Decommission and Re‐commission Cost Example 
A	question	was	received	at	the	August	2014	workshop	regarding	the	cost	to	bring	a	plant	back	on‐line	
after	decommissioning	it.		The	master	plan	team	evaluated	this	question	by	developing	the	costs	to	
decommission	80	MGD	of	filtration	capacity	at	either	the	Lake	Huron	or	Springwells	WTP	and	then	re‐
commission	that	capacity	after	a	period	of	20	years.		The	planning	team	also	evaluated	the	cost	to	
maintain	treatment	operations	for	80	MGD	over	the	same	period.		The	cost	estimates	and	details	are	
provided	in	Tables	B‐18	to	B‐20.			

Results	of	this	cost	analysis	show	that	the	present	worth	cost	estimate	to	operate	80	MGD	of	
conventional	filtration	basins	for	20	years	is	approximately	$3.8	to	$4.7	million	dollars	depending	on	
interest	rate	applied	(7%	v.		4%	respectively).		The	decommissioning	and	re‐commissioning	present	
worth	cost	estimates	totaled	$1.4	to	$2.5	million	dollars.		Thus	the	cost	to	decommission,	then	
recommission	in	the	future,	if	necessary,	is	approximately	half	the	cost	of	operating	the	filters	in	
anticipation	of	having	the	capacity	available,	if	needed	in	20	years.		The	cost	estimates	are	detailed	in	
Tables	B‐18	to	B‐20	in	Attachment	1.	

5.0  Updated Cost of Original Alternative to Maintain All 5 Plants at 
MDEQ Rated Capacity 

Table	6‐6	in	Chapter	6	provides	an	overall	summary	of	the	life	cycle	cost	analysis	plus	non‐monetary	
factors.		The	first	alternative	titled	“Maintain	All	5	Plants	at	Current	MDEQ	Rated	Capacity”	is	the	
original	first	alternative	that	was	evaluated	in	the	March	2014	life	cycle	cost	analysis.		The	present	
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worth	cost	of	this	alternative	shown	in	Table	A‐1	is	$1,628	million	and	its	annual	cost	is	$48.57	
million.	

The	evaluation	of	the	selected	alternatives	included	additional	costs	for	regulatory	compliance	and	
materials	inventory	that	were	not	considered	in	the	original	screening	of	alternatives.		Table	5‐1	
below	shows	these	additional	costs:	

Table 5‐1:  Adjusted Cost for Maintaining  All 5  Plants  at Current MDEQ Rated Capacity ($1,000s)
  Present Worth Cost

(4% discount rate)
Total Annual Cost

Original Total shown in Table A‐1.  $1,628,000  $48,570

Additional Cost for Regulatory Compliance $398,000  6,100

Additional Cost for Materials Inventory 3,000  200

New Total shown in Table 6‐6  $2,029,000  $54,870

	

.
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