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Executive	Summary	
	
Date:		 	 	 October	1,	2016	
	
Applicant:	 	 	 Mark	Harris,	General	Manager	
	 	 	 	 Grand	Valley	Water	Users	Association	
	 	 	 	 1147		24	Road	

Grand	Junction,	CO		81505	
	
Co-Applicant	 	 Max	Schmidt,	Manager	
	 	 	 	 Orchard	Mesa	Irrigation	District	
	 	 	 	 668	38	Rd.	
	 	 	 	 Palisade,	Colorado	81526	
	
	
Project	Location:		 Mesa	County,	Colorado	
	
Project	Summary:	The	Project	Sponsors,	comprised	of	the	Orchard	
Mesa	Irrigation	District	(OMID	or	District)	and	the	Grand	Valley	Water	
Users	Association	(GVWUA	or	Association)	are	submitting	two	Loan	
Feasibility	Studies	requesting	a	combined	hydropower	loan	in	the	total	
amount	$4,000,000	to	facilitate	the	rebuild	of	the	existing	Grand	Valley	
Hydroelectirc	Power	Plant.	The	Project	Sponsors	are	diligently	working	
to	obtain	additional	funding,	which,	if	successful,	would	substantially	
reduce	the	total	loan	amount	to	between	$1.5	and	$2.0M.		The	Project	
Sponsors	would	each	be	responsible	for	one	half	of	the	loan	amount.		
The	$4.0M	would	be	considered	an	interim	construction	loan	while	final	
grant	funding	is	secured.		The	objective	of	the	project	is	to	restore	the	
facility	to	an	economically	and	operationally	sustainable	condition.		It	is	
anticipated	that	the	rebuild/upgrade	would	increase	the	maximum	
generation	output	from	2.75	MW	to	4.1	MW.		No	additional	flows	will	be	
necessary	to	achieve	this	additional	generation	capacity,	as	this	increase	
will	be	the	result	of	improved	efficiencies	and	increased	head.			
	
Estimated	Completion	Date:		June	2018
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1.0	 Background	
	
1.1	 Introduction/History	–	The	Grand	Valley	Power	Plant	(GVPP)	was	
constructed	in	the	early	1930s	by	the	United	States	through	the	Bureau	of	
Reclamation	with	funds	advanced	by	the	Public	Service	Company	of	Colorado.	Under	
passed	plant	conditions,	power	generation	has	averaged	about	11,000,000			
kilowatt-hours	(KWhr)	annually.		However	recent	work	by	the	project	sponsors	has	
resulted	in	power	generation	of	up	to	14MKWhr	per	year.		The	plant	is	comprised	of	
two	hydroelectric	turbines,	and	when	operable,	operate	under	the	maximum	head	
of	79	feet	and	has	a	capacity	of	3,000	kilowatts.		
	
The	plant	is	actually	owned	by	the	United	States	under	the	jurisdiction	of	the	Bureau	
of	Reclamation	and	originally	operated	by	Public	Service	Company	of	Colorado	in	
conjunction	with	the	Cameo	coal	fired	power	plant.		The	GVPP	carries	out	a	critical	
role	in	the	management	of	flows	in	the	Colorado	River	in	Mesa	County.		The	plant	is	
located	at	the	beginning	of	the	15	Mile	Reach	of	Critical	Habitat	for	Endangered	Fish.		
The	non-consumptive	water	right	of	the	GVPP	ensures	continued	flows	for	this	
important	stretch	of	river.		The	continued	operation	of	the	GVPP	is	vitally	important	
for	the	success	of	the	recovery	of	the	endangered	fishes	in	the	Colorado	River.	
When	Public	Service	Company	chose	to	decommission	the	coal	fired	plant	in	2009	
and	cease	operation	of	the	GVPP,	and	in	order	to	keep	the	GVPP	in	seamless	
operation,	the	District	and	Grand	Valley	Water	Users	Association	were	encouraged	
by	Reclamation	to	accept	assignment	of	the	Lease	of	Power	Privilege.		On	December	
30,	2010,	the	District	and	the	Association	entered	into	a	Lease	of	Power	Privilege	
(LOPP)	with	Reclamation	to	jointly	operate	and	maintain	the	plant.		The	District	and	
Association	have	cautiously	operated	the	plant	since	that	time	but	now	realize	the	
daunting	task	of	rehabilitating	a	worn-out	facility.	
	
1.2	 Purpose	-	While	operated	by	Public	Service	few	upgrades	and	minimum	
maintenance	were	carried	out	at	the	plant.		Due	to	the	worn	and	outdated	condition	
of	the	plant	most	major	components	require	replacement	or	upgrades.		The	District	
and	Association	desire	to	obtain	a	loan	of	up	to	$4.0M	to	cover	the	estimated	cost	of	
needed	upgrades.		Among	other	improvements	to	bring	the	plant	to	modern	day	
standards	the	major	planned	improvements	include:	

• Penstocks	–	The	two	78”	diameter	penstocks	were	replaced	in	1993.		
Interiors	need	recoating	along	with	scroll	case	and	draft	tubes.	

• Turbines	-	All	existing	turbine	components	need	to	be	replaced	except	the	
draft	tube	and	spiral	case.			

• Generation	-	The	generation	units	need	to	be	disassembled	and	rewound.		
The	new	generator	efficiency	is	estimated	at	94%	increasing	the	“water-to-
wire”	efficiency	from	54%	to	82.5%.		(Grand	Valley	Power	Plant	Feasibility	
Study,	Sorenson	Engineering,	2015).			
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• The	existing	controls,	switchgear,	and	substation	are	out	of	compliance	with	
current	NESC	clearances	and	standards	and	will	require	replacement.			
	

1.3	 Study	Area	Description	–	The	Grand	Valley,	located	in	west-central	
Colorado,	Mesa	County,	is	a	broad	valley	about	12	miles	wide	and	35	miles	long.		The	
steep	cliffs	flanking	its	side	have	been	cut	by	the	Colorado	River	as	it	works	its	way	
to	the	Gulf	of	California.		About	midway	through	the	Grand	Valley	the	Colorado	
meets	the	Gunnison	River	near	downtown	Grand	Junction.		Fifteen	miles	upstream	
and	to	the	east	is	the	Town	of	Palisade.		The	GVPP	is	located	adjacent	to	the	District	
headquarters	approximately	1	mile	south	of	the	Town	of	Palisade	on	the	south	side	
of	the	Colorado	River.		The	District’s	western	boundary	is	the	Gunnison	River	at	the	
confluence	with	the	Colorado	near	downtown	Grand	Junction.		
	
The	elevation	of	the	irrigated	area	averages	about	4700	feet	above	sea	level.		
The	climate	in	the	Grand	Valley	is	that	of	mild	winters	and	hot	summers.	
Temperatures	extremes	can	vary	from	occasional	below	zero	in	the	coldest	winters	
to	above	100	degrees	in	the	warmest	part	of	the	summer.		The	annual	precipitation	
in	the	Grand	Valley	averages	about	9.0	inches	with	most	of	the	precipitation	
occurring	during	the	spring	and	fall	months.		Table	1.1	displays	the	annual	
precipitation,	and	Max	and	Min	temperatures	for	a	recent	11-year	period	at	the	
nearby	Grand	Junction	Regional	Airport.	
	

	
Table	1.1	

	
	
	
	
	
	
	

Climate(Summary(-(Grand(Junction(Regional(Airport
2003(-(2013

Annual&Precip&(in) Max&Temp&(F) Min&Temp&(F)
2003 7.31 105 4
2004 9.6 101 >5
2005 11.82 106 3
2006 9.87 104 3
2007 9.72 103 >8
2008 7.26 102 >4
2009 7.79 102 >16
2010 8.8 105 >9
2011 9.76 101 >9
2012 4.51 102 >5
2013 12.43 103 >12
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Figure	1.1	Project	Area	Map
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Figure	1.2	D

istrict	Boundary	M
ap	



	

10	
	

1.4	 Previous	Studies	–	The	Project	Sponsors	have	had	various	engineering	
firms	evaluate	the	GVPP	and	provide	engineering	proposals	and	feasibility	studies	
for	plant	rehabilitation/rebuild.		Proposals	received	are	listed	in		Table	1.2.	
	

FIRM	 Date	 Type	of	Study	
Electric	Machinery	Co.	 December	2013	 Alternative	

Presentation/Component	Quote	
AECOM	 	 Feasibility	Study	
HDR	 April	2015	 Engineering	Service	Proposal	
SGM	 April	2015	 Scoping	Review	
Watterra	 April	2015	 Statement	of	Qualifications	
AECOM	 April	2015	 Technical	Proposal	
Sorenson	Engineering	 April	2015/2016	 Feasibility	Study/Rebuild	Proposal	

Table	1.2	
	
All	submitted	proposals	and	studies	have	been	focused	on	the	rehabilitation	of	the	
existing	plant.		Some	were	comprised	of	a	description	of	the	GVPP	along	with	a	
statement	of	qualifications.		Others	included	general	cost-estimates.		The	Sorenson	
Engineering	Study	is	comprised	of	a	more	detailed	study	and	is	the	basis	for	this	
Loan	Feasibility	Study.		
	

2.0	 Project	Sponsor(s)		
	
The	fiscal	and	contractual	responsibility	for	operation	and	maintenance	of	the	GVPP	
lies	equally	with	the	Association	and	the	District.	The	loan	application	and	
repayment	responsibilities	are	equally	shared	by	both	entities.		A	more	detailed	
description	of	the	sponsors	follows.	
	
2.1	 District	–	The	Orchard	Mesa	Irrigation	District	was	formed	under	the	
Colorado	Irrigation	District	Law	of	1903.		In	1921,	districts	were	given	the	option	to	
be	governed	under	the	Irrigation	District	Law	of	1921	(CRS	37-42-101	thru	141),	
which	the	District	chose	to	do.		The	District	is	currently	governed	under	the	
Irrigation	District	Law	of	1921	and	Article	43,	Irrigation	Districts	of	1905,	1921	and	
Irrigation	District	Salinity	Control	Act	(CRS	37-43-101	thru	211).	The	District	was	
formed	for	the	purpose	of	diverting,	carrying	and	delivering	irrigation	water	within	
the	District’s	boundaries.	
	
The	District	became	a	division	of	the	U.	S.	Bureau	of	Reclamation’s	Grand	Valley	
Project	on	March	19,	1921,	through	the	Secretary	of	the	Interior’s	approval	under	
the	Interior	Department	Appropriation	Act	for	1923	(42	Stat.	584).		The	Act	
authorized	federal	money	for	the	reconstruction	of	the	Orchard	Mesa	Division.	
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The	Board	of	Directors	of	the	OMID	is	comprised	of	5	members	that	serve	for	three	
years	each	with	an	election	held	each	year.	The	Board	of	Directors	is	comprised	of	
one	member	from	each	of	the	three	regions	and	2	at-large	members.		One	regional	
board	member	and	one	at-large	board	member	are	elected	each	year.		Except	in	the	
third	year	where	only	one	regional	board	member	is	elected.	The	duty	of	the	Board	
of	Directors	is	to	carry	out	the	normal	business	function	of	the	irrigation	district	
including,	but	not	limited,	to	hiring	employees,	levying	assessments	and	entering	
into	contracts.	Assessments	are	reviewed	annually	and	adjusted	to	meet	budget	
demands	as	recommended	by	the	District	Manager	and	approved	by	the	Board	of	
Directors.	
	
The	District	is	a	small	irrigation	district	serving	9,500	acres	and	provides	irrigation	
water	to	farms,	vineyards,	orchards,	and	subdivisions	in	the	Grand	Valley	of	Mesa	
County,	east	of	the	Town	of	Palisade,	south	of	the	Colorado	River	beginning	at	
39	1/2	Road.		The	northern	boundary	line	follows	the	left	bank	of	the	Colorado	
River	to	the	confluence	of	the	Colorado	and	Gunnison	Rivers	near	downtown	Grand	
Junction,	about	15	miles	east	of	the	GVPP.		The	southern	boundary	of	the	district	is	
generally	the	OMID	Canal	#2.		The	population	within	the	District	is	about	15,500	
and	the	population	of	the	Grand	Valley	as	a	whole	is	around	100,000.			
	
The	District	provides	irrigation	water	to	approximately	9,800	parcels	in	Mesa	
County,	on	the	western	slope	of	Colorado.	The	District	receives	monies	through	an	
annual	assessment	of	the	water	users	that	is	collected	by	Mesa	County	with	
property	taxes.	The	2014	estimated	receipts	from	the	assessments	total	
$1,081,225.05.			The	OMID	also	receives	interest	income	from	cash	reserves	of	about	
$48,000	annually.		The	District	had	total	revenue	on	December	31,	2014,	of	about	
$1.9	Million.		
	
The	major	crops	grown	in	the	District	include	alfalfa,	orchards,	vineyards,	
corn/grain,	pasture,	grass	lawns,	and	truck	gardens.		Most	vineyards	are	irrigated	
with	micro-spray	or	drip	systems;	orchards	with	a	combination	of	gated	pipe	or	
micro-spray	or	drip;	alfalfa	and	corn	with	gated	pipe.		There	are	some	concrete	and	
earthen	siphon	tube	ditch	systems.	
	
2.2	 Association	–	The	Grand	Valley	Project	was	one	of	the	first	six	projects	to	
be	authorized	by	the	Reclamation	Act	of	June	17	1902	and	the	Grand	Valley	Water	
Users	Association	(Association	or	GVWUA)	was	officially	formed	in	1905.		It	is	a	
private	incorporated	not-for-profit	ditch	company.		The	Association	is	the	managing	
entity	for	the	majority	of	the	federally	owned	Grand	Valley	Project.	These	Grand	
Valley	Project	facilities	include	the	Grand	Valley	Diversion	Dam	and	headworks,	also	
known	as	the	Roller	Dam	or	Cameo	Diversion,	on	the	Colorado	River	in	DeBeque	
Canyon;	the	Canyon	Canal	through	DeBeque	Canyon;	the	55-mile-long	Government	
Highline	Canal;	150	miles	of	project	operated	laterals;	100	miles	of	drainage	ditches;	
and	the	GVPP.		In	recent	years,	approximately	130	miles	of	the	laterals	have	been	re-
constructed	into	pressure	piped	laterals.		
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Governance	and	Organizational	Structure	–	The	Association	is	governed	by	a	
landowner-elected,	eleven	member	Board	of	Directors	that	has	the	following	
primary	powers	as	outlined	in	Article	IX	of	their	Articles	of	Incorporation	and	
identified	in	Section	VI	of	their	bylaws.	(see	attachments):	

1. To	enter	into	contracts	and	agreements	
2. To	borrow	and	incur	debt	ad	to	issue	bonds	
3. To acquire, dispose of and encumber real and personal property 
4. To appoint, hire, and retain agents, employees, engineers, and attorneys 
5. To fix fees, rates, tolls, penalties or charges for service and to effectuate liens 

on property for service provided	
6. To furnish services and facilities	
7. To adopt and amend bylaws, rules and regulations	
8. The collection of revenue	

	
	
GVWUA	first	delivered	water	in	1917	to	Reclamation’s	Grand	Valley	Project	and	
since	then	has	furnished	a	full	supply	of	irrigation	water	to	approximately	1,800	
water	users	on	23,500	irrigated	acres	under	the	Government	Highline	Canal	and	
15,000	irrigated	acres	under	the	Mesa	County,	Palisade,	and	Orchard	Mesa	Districts	
and	diverts	the	water	for	the	Grand	Valley	Power	Plant	year	round.		
	
Water	for	the	GVPP	is	diverted	at	the	Roller	Dam,	flows	through	the	Canyon	Canal	
and	is	diverted	to	the	District’s	Power	Canal	along	with	the	District’s	irrigation	
water	at	the	mouth	of	what’s	known	as	Tunnel	No.	3.		Water	flows	under	the	
Colorado	River	through	a	12	ft	diameter	pipe	and	is	delivered	to	the	GVPP	and	the	
District’s	irrigation	pumping	plant	through	the	4-mile-long	Power	Canal.	
	
The	District	and	Association	share	in	the	cost	of	the	Canyon	Canal	operation	under	a	
1955	agreement	at	71.6%	and	28.4%,	respectively.		The	Association	undertakes	
daily	operation	of	the	Roller	Dam	and	Canyon	Canal	while	day-to-day	operation	of	
the	GVPP	and	other	OMID	facilities	are	carried	out	by	the	District.		Each	entity	
contributes	50%	of	the	cost	of	operation	and	maintenance	of	the	GVPP.		
	
Revenue	for	Association	operations	is	collected	through	assessments	that	are	billed	
in	December	for	the	upcoming	irrigation	season	based	on	allotments	for	individual	
parcels	of	land.		Any	excess	usage	of	water	from	the	previous	season	is	included	on	
the	December	bill.		Similar	to	the	District,	the	Association	assessments	are	budget	
driven,	recommended	by	the	Association	General	Manager	and	approved	by	a	vote	
of	the	Board	of	Directors.		Revenue	collected	by	the	Association	from	annual	
assessments	totals	a	little	over	$1M	per	year.			
	
Major	crops	served	by	the	Association	include	corn,	dry	beans,	alfalfa,	grass	hay,	
pasture,	small	grain	and	seed	crops,	fruits,	vegetables	and	a	variety	of	truck	crops.		
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3.0	 Water	Rights	
	
The	water	for	the	GVPP	is	diverted	from	the	Colorado	River	at	the	Roller	Dam	and	is	
a	part	of	what’s	known	as	the	“Cameo	Call.”			The	Cameo	Call	along	with	water	rights	
of	the	Shoshone	Hydropower	Plant	upstream	in	Glenwood	Canyon,	control	
administration	of	the	Colorado	River	basin	within	Colorado.		The	flows	generated	by	
the	“Cameo	Call”	help	provide	water	for	recreational	activities,	environmental	
benefits,	irrigation,	power	production,	some	domestic	water,	and	aesthetics	along	
the	entire	Colorado	River.		Flows	generated	by	the	Cameo	Call	also	help	to	fulfill	the	
State	of	Colorado’s	obligations	under	the	Colorado	River	Compact	and	in	
maintaining	water	levels	in	Lake	Powell.		Water	rights	that	comprise	the	Cameo	Call	
are	designated	for	irrigation,	power	production,	and	domestic	use.		
	
The	GVPP	is	located	at	the	beginning	of	the	15	Mile	Reach	designated	as	critical	
habitat	and	provides	the	legal	mechanism	to	deliver	surplus	water	from	Green	
Mountain	Reservoir	for	the	endangered	fish.		Water	rights	for	the	GVPP	are	owned	
by	the	United	States	and	put	to	beneficial	use	by	the	Association	and	District	
through	the	LOPP.			The	maximum	water	right	of	800	cfs	has	an	appropriation	date	
of	February	27,	1908,	and	was	adjudicated	in	1934.		Depending	on	conditions,	the	
Power	Canal	has	a	capacity	of	up	to	800	cfs.		Typically,	during	irrigation	season	up	to	
400	cfs	may	be	used	for	power	production	while	the	remainder	is	used	to	power	the	
hydraulic	pumps	delivering	water	to	the	District’s	irrigation	canals.		During	the	non-
irrigation	season,	up	to	the	Power	Canal’s	capacity	of	about	800	cfs	may	be	diverted	
solely	for	power	production.		Table	3.1	summarizes	the	water	rights	tied	to	the	
Cameo	Diversion	at	the	Roller	Dam.	
	
	
	
	

Owner	 Amount	
(cfs)	

Adjudication	
Date	

Appropriation	
Date	

Use	

GVWUA/U.S.	 730	 7/22/1912	 2/27/1908	 Irrigation	
GVWUA/U.S.	 400/800	 1934	 2/27/1908	 Hydro-electric	

power	
GVWUA/U.S.	 220	 7/25/1941	 2/27/1908	 Domestic	&	

Livestock	
OMID	 450	 7/22/1912	 10/25/1907	 Irrigation	
OMID	 10.2	 7/22/1912	 10/01/1900	 Irrigation	

Palisade	Irrigation	
District	

23.5	 7/25/1941	 06/01/1918	 Irrigation	

Palisade	Irrigation	
District	

80	 7/22/1912	 10/01/1889	 Irrigation	

Mesa	County	
Irrigation	District	

40	 7/22/1912	 07/06/1903	 Irrigation	

	
Table	3.1	
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Figure	3.1	is	a	conceptual	flowchart	used	by	the	Grand	Valley	irrigation	entities	to	
describe	typical	water	distribution	in	the	Grand	Valley	for	diversions	from	the	
Colorado	River	based	on	the	current	facility	capacities,	not	necessarily	the	actual	
water	rights.	
	

	
Figure	3.1	

	
Accurate	continuous	flow	data	through	the	GVPP	is	not	available	at	this	time.		
However,	the	Division	5	Office	of	the	Colorado	Department	of	Water	Resources	has	
confirmed	data	for	2006,	2007,	2014	and	2015.		Figure	3.2	shows	a	comparison	of	
the	monthly	flows	through	the	GVPP	between	2006	and	2007	averages	as	compared	
with	the	average	of	2014	and	2015.			
	
Water	allocations	for	both	the	District	and	Association	water	users	are	tied	to	the	
land	parcels	within	each	entities	boundaries	and	cannot	be	sold	or	transferred	
outside	of	such.	
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revenue	will	be	approximately	17,000	MWHrs	and	$675,000	with	potential	for	
additional	revenue.	
	
The	plant	rebuild	is	estimated	at	$5,200,000.		The	District	and	Association	are	
requesting	a	loan	amount	of	$4.0M	which	would	act	as	a	interim	construction	loan	
until	the	District	and	Association	secure	grant	funding.		The	Project	Sponsors	are	
seeking	grants	from	a	variety	of	sources	and	if	successful	would	reduce	the	loan	
amount	to	$1.5M	to	$2.0M.	
	
4.2	 Analysis	of	Alternatives	–	Basically	the	District	and	Association	are	
comparing	the	presented	rebuild	alternative	to	the	no-action	alternative.		At	the	
time	of	this	writing,	one	of	the	two	units	is	inoperable	and	is	being	disassembled	for	
a	possible	rebuild.		The	District	and	Association	have	cautiously	operated	the	plant	
since	accepting	assignment	of	the	LOPP.		The	GVPP	is	in	such	a	state	of	disrepair	left	
by	Public	Service	Company’s	lack	of	upgrades	and	maintenance	that	the	District	and	
Association	are	left	with	two	options;	either	rebuild	the	plant	to	modern	day	
standards	or	continue	to	operate	the	plant	until	it	can	no	longer	function.		The	
District	and	Association	are	committed	to	fulfill	their	obligations	under	the	LOPP	
that	benefit	all	users	who	enjoy	the	Colorado	River	in	its	present	condition.		
Therefore	they	are	pushing	forward	with	the	goal	of	rebuilding	the	GVPP	to	benefit	
generations	to	come.	
	
4.2.1.1	 Output/Current	Production	–	Sorenson	Engineering	has	taken	
physical	measurements	to	determine	actual	net	head	and	generation	unit	
efficiencies	at	various	flows.		The	flow	data,	net	head,	and	generation	unit	
efficiencies	were	used	to	produce	the	current	production	model.		The	current	
production	model	summary	is	shown	in	Table	4.1.	(Grand	Valley	Power	Plant	
Feasibility	Study,	Sorenson	Engineering,	2015).			
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Table	4.1	
	
	
4.2.1.2	 Output/Upgraded	Production	–	The	upgraded	recommendations	
allow	for	the	new	units	to	produce	a	maximum	of	4.1	MW.		Due	to	the	current	
interconnect	and	power	sales	contracts,	the	maximum	allowable	production	is	
limited	to	3.5	MW.		The	capital	cost	for	the	extra	600	KW	capacity	is	a	very	low	cost	
and	provides	additional	generation	potential	if	the	current	power	sales	and	
interconnection	agreements	are	amended.		It	also	provides	increased	generation	
potential	in	5	years	after	the	current	power	sales	agreement	expires.			
	
If	the	recommended	upgrades	were	installed	at	the	time	of	the	physical	
measurements,	the	total	output	would	have	been	4.1	MW	instead	of	2.7	MW	with	a	
flow	of	800	cfs.		
	
An	upgraded	production	model	was	created	using	the	following	upgraded	
parameters.	

1. New	turbine	efficiencies	
2. New	generator	efficiencies	
3. Increased	generator	capacities,	2.05	MW	each.	The	combined	total	

production	is	limited	to	a	total	output	of	3.5	MW	due	to	the	limitations	of	the	
current	Interconnect	and	PPA.			
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The	upgraded	3.5	MW	production	model	summary	is	shown	in	Table	4.2.	(Grand	
Valley	Power	Plant	Feasibility	Study,	Sorenson	Engineering,	2015).			
	
	

	
Table	4.2	

	
	
4.2.1.3	 Additional	Upgrade	Potential	–	The	current	Interconnection	
Agreement	allows	for	a	maximum	production	of	3.5MW.		An	amendment	would	
require	an	interconnection	study	and	an	interconnection	rebuild.		The	estimated	
cost	of	the	interconnect	study	is	$20,000	and	the	cost	of	the	actual	rebuild	could	
vary	between	$150,000	to	$400,000.			
	
In	order	to	fully	exercise	the	increased	power	potential	of	up	to	4.1	MW	the	Power	
Purchase	Agreement	would	need	to	be	amended,	as	well.		The	current	power	sales	
contract	has	about	4	years	remaining.		The	4.1	MW	potential	production	model	is	
shown	below	in	Table	4.3.		(Grand	Valley	Power	Plant	Feasibility	Study,	Sorenson	
Engineering,	2015).			
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Table	4.3	

	
4.2.2	 Costs	–	The	capital	cost	estimate	for	the	recommended	plant	upgrade	is	
approximately	$5.2	M	under	a	design-build	scenario.			Quotes	from	suppliers	and	
contractors	have	been	obtained	and	are	included	in	the	capital	cost	estimate	shown	
in	Table	4.4.		(Grand	Valley	Power	Plant	Feasibility	Study,	Sorenson	Engineering,	
2015).		A	high	contingency	of	20%	is	used	due	to	the	nature	of	a	plant	rebuild	
(possible	increase	in	scope	of	work).		Additional	contingency	items	could	include	
interconnect	study,	and	interconnect.			
	

	
Table	4.4	

Item	# Description Units #Units Unit	Price Total
1 New	HDPE	Plastic	Trash	Rack	(installation	included) Sq.	Ft 450 $90 $40,500
2 Tailrace	Excavation Lump	Sum 1 $30,000 $30,000

3
Generator	Rewind	&	Misc.	Mechanical	Supply/Install	
Riverside	Inc. Lump	Sum 1 $1,166,714 $1,166,714

4 Penstock,	Scroll	Case,	and	Draft	Tube	sandblast	&	repaint Lump	Sum 1 $106,640 $106,640
5 Automatic	Trash	Chute	Gates Lump	Sum 1 $30,000 $30,000
6 Turbine	Supply	-	Far	East	Power	Equipment Lump	Sum 1 $816,000 $816,000

7
Plant	Electric	&	Substation	-	Caribou	Construction	(with	
refurbished	transformer) Lump	Sum 1 $1,129,000 $1,129,000

8
Control/Switchgear	Supply	&	Onsite	Start-up	Service																															
Bat	Electric Lump	Sum 1 $515,000 $515,000

9

Civil,	Mechanical,	and	Electrical	Engineering																													
Project	Management,	Surveying,	Loan,	and	PPA	assistance		
Sorenson	Engineering Lump	Sum 1 $350,000 $350,000

10 XCEL	Energy	Costs?? Lump	Sum 1 $50,000 $50,000
Subtotal $4,233,854

11 Contingency % 22% $917,899.55 $917,899.55
12 CWCB	Loan	Service	Fee % 1 $51,517.54 $51,517.54
14 Total	Estimated	Cost	(w/Contingency) $5,203,271

Capital	Cost,	Grand	Valley	Hydro	Rebuild
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Annual	Costs	–	A	CWCB	loan	of	$4.0M	for	77%	principal	at	2%	interest	for	30	years	
would	yield	an	annual	loan	payment	of	about	$178,000.	After	successful	grant	
acquisitions,	alternate	financing	plans	would	entail	a	CWCB	loan	of	$2.0M,	62%	
principal	at	2%,	30	years	and	an	annual	payment	of	$89,300	or	$1.5M,	for	29%	
principal	at	2%	for	30	years	yielding	an	annual	payment	of	$67,371.		Tables	4.5	A,	B,	
and	C	show	three	different	loan	scenarios.		Equity	is	considered	to	be	funding	
obtained	through	alternate	sources	such	as	grants	and	sponsor	funds,	if	needed.		

	
	

	 	
	 	 	 Table	4.5A	 	 	 				Table	4.5B	
	
	

	
Table	4.5C	

	
The	first	year	annual	operation	and	maintenance	cost	is	estimated	at	$200,000.	This	
includes	boiler/machinery	and	business	interruption	insurance,	labor,	scheduled	
and	unscheduled	plant	maintenance,	and	costs	associated	with	delivering	water	to	
the	plant.		See	Table	4.6.		
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Table	4.6	

	
The	total	first	year	annual	projected	cost	would	then	be	the	sum	of	the	total	O&M	
expenses,	loan	payment,	lease	of	power	privilege,	and	depreciation	as	shown	in	
Table	4.7	below.	
	

Total	First	Year	Annual	Cost	
	 O&M	 Loan	Payment	 LOPP	

Payment	
Depreciation	 Total	First	Year	

Cost	
$4.0	Loan	 $200,000	 $178,600	 $60,297	 $50,000	 $488,897	
$2.0	Loan	 $200,000	 $89,300	 $60,297	 $50,000	 $399,597	
$1.5	Loan	 $200,000	 $66,975	 $60,297	 $50,000	 $377,272	

Table	4.7	
	
4.2.3	 Impacts	Comparison	–	The	no-action	alternative	will	result	in	increased	
outages	and	longer	delays	in	repairs.		The	plant	will	likely	get	to	the	point	of	
inoperableness.	The	legal	agreements	to	deliver	water	to	the	15	Mile	Reach	would	
come	into	jeopardy.		
	
The	recommended	alternative	will	not	require	new	water	rights	or	new	
infrastructure.		The	new	switching	and	control	equipment	can	be	housed	in	the	
current	building	and	land	footprints.		
	
The	clean	renewable	energy	from	this	hydro-electric	plant	will	likely	offset	
production	of	a	coal-fired	power	plant.		The	production	of	17,000,000	KWHrs	
annually	will	eliminate	approximately	36,000,000	pounds	of	CO2,	30,000	pounds	of	
NOx,	and	65,000	pounds	of	SO2	emissions	into	the	environment	annually.		
	
4.2.4	 Economics		–	The	economic	analysis	and	feasibility	is	shown	in	Table	4.8A,	
4.8B	and		4.8C.		Table	4.8A	depicts	the	$4.0M	loan	scenario,	Table	4.8B	the	$2.0M	
scenario	and	Table	4.8C	the	$1.5M	scenario		The	current	PPA	rates	from	XCEL	($40	
per	MWHr)	are	used	until	December	31,	2020,	at	which	time	the	rate	is	assumed	to	
be	$30	per	MWHr	through	the	end	of	the	study	period	(2046).		Average	annual	O&M	
expenses	are	assumed	to	increase	at	2%	annually.		Power	plant	capacity	is	
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conservatively	assumed	to	be	3.5	MW.		LOPP	costs	escalate	at	3%	annually.	Table	
4.8D	shows	the	$1.5M	loan	scenario	with	a	30	year	term,	2%	interest	rate,	a	non-
escalating	LOPP	rate	of	$0.004,	and	a	PPA	price	of	$40	per	MWHr.	This	is	a	much	
more	cost-effective	scenario.
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Table	4.8A

3.5MW
  Economic Pro Forma, Grand Valley Hydro-$4.0M   30 yrs at  2%   Average/low/high   23%  Equity

Year
Price per 

MW
Hr

Average 
Annual 

Generation 
(MW

Hr)

Low Year 
Generation 

(2004)

High Year 
Generation 

(2014)

Average 
Annual 
Gross 

Revenue

Low Year 
Gross 

Revenue 
(2004)

High Year 
Gross 

Revenue 
(2014)

Annual 
Loan 

Payment

Annual 
Operations & 
Maintenance

Capital 
Replacement 

Costs

BOR Levy 
($/KW

Hr)

Average Year 
BOR Lease 

Payment

Low Year 
BOR Lease 

Payment

High Year 
BOR Lease 

Payment

CW
CB Loan 

Reserve 
Fund

Average 
Annual Net 
Revenue

Low Year 
Annual Net 
Revenue 

(2004)

High Year 
Annual Net 
Revenue 

(2014)

2017
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$178,600
$200,000

$50,000
$0.004

$60,297
$50,209

$74,716
$17,860

$166,547
$81,845

$313,133
2018

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$178,600

$204,000
$50,000

$0.004
$62,106

$51,715
$76,957

$17,860
$160,738

$76,339
$306,892

2019
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$178,600
$208,080

$50,000
$0.004

$63,969
$53,266

$79,266
$17,860

$154,794
$70,708

$300,503
2020

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$178,600

$212,242
$50,000

$0.004
$65,888

$54,864
$81,644

$17,860
$148,714

$64,948
$293,964

2021
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$216,486

$50,000
$0.004

$67,865
$56,510

$84,093
$17,860

-$25,833
-$81,106

$78,692
2022

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$220,816
$50,000

$0.004
$69,901

$58,206
$86,616

$17,860
-$32,199

-$87,131
$71,840

2023
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$225,232

$50,000
$0.004

$71,998
$59,952

$89,214
$17,860

-$38,712
-$93,294

$64,825
2024

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$229,737
$50,000

$0.004
$74,158

$61,750
$91,891

$17,860
-$45,377

-$99,597
$57,644

2025
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$234,332

$50,000
$0.005

$76,382
$63,603

$94,647
$17,860

-$52,197
-$106,044

$50,292
2026

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$239,019
$50,000

$0.005
$78,674

$65,511
$97,487

$17,860
-$59,175

-$112,639
$42,766

2027
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$243,799

$50,000
$0.005

$81,034
$67,476

$100,412
$0

-$48,455
-$119,385

$52,921
2028

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$248,675
$50,000

$0.005
$83,465

$69,501
$103,424

$0
-$55,762

-$126,285
$45,033

2029
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$253,648

$50,000
$0.005

$85,969
$71,586

$106,527
$0

-$63,240
-$133,343

$36,957
2030

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$258,721
$50,000

$0.005
$88,548

$73,733
$109,722

$0
-$70,892

-$140,564
$28,688

2031
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$263,896

$50,000
$0.005

$91,205
$75,945

$113,014
$0

-$78,723
-$147,950

$20,222
2032

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$269,174
$50,000

$0.006
$93,941

$78,224
$116,404

$0
-$86,737

-$155,507
$11,554

2033
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$274,557

$50,000
$0.006

$96,759
$80,570

$119,897
$0

-$94,938
-$163,237

$2,678
2034

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$280,048
$50,000

$0.006
$99,662

$82,987
$123,494

$0
-$103,332

-$171,145
-$6,410

2035
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$285,649

$50,000
$0.006

$102,652
$85,477

$127,198
$0

-$111,923
-$179,236

-$15,716
2036

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$291,362
$50,000

$0.006
$105,731

$88,041
$131,014

$0
-$120,716

-$187,513
-$25,245

2037
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$297,189

$50,000
$0.006

$108,903
$90,683

$134,945
$0

-$129,715
-$195,981

-$35,002
2038

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$303,133
$50,000

$0.007
$112,170

$93,403
$138,993

$0
-$138,926

-$204,646
-$44,995

2039
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$309,196

$50,000
$0.007

$115,535
$96,205

$143,163
$0

-$148,353
-$213,510

-$55,227
2040

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$315,380
$50,000

$0.007
$119,001

$99,091
$147,458

$0
-$158,003

-$222,581
-$65,706

2041
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$321,687

$50,000
$0.007

$122,571
$102,064

$151,881
$0

-$167,881
-$231,861

-$76,437
2042

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$328,121
$50,000

$0.008
$126,248

$105,126
$156,438

$0
-$177,992

-$241,357
-$87,427

2043
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$334,684

$50,000
$0.008

$130,036
$108,280

$161,131
$0

-$188,342
-$251,073

-$98,683
2044

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$341,377
$50,000

$0.008
$133,937

$111,528
$165,965

$0
-$198,937

-$261,015
-$110,210

2045
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$178,600
$348,205

$50,000
$0.008

$137,955
$114,874

$170,944
$0

-$209,782
-$271,188

-$122,017
2046

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$178,600

$355,169
$50,000

$0.008
$142,094

$118,320
$176,072

$0
-$220,885

-$281,599
-$134,109
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Table	4.8B

3.5 MW
 Economic Pro Forma, Grand Valley Hydro-$2.0M   30 yrs at  2%   Average/low/high   62%  Equity

Year
Price per 

MW
Hr

Average 
Annual 

Generation 
(MW

Hr)

Low Year 
Generation 

(2004)

High Year 
Generation 

(2014)

Average 
Annual 
Gross 

Revenue

Low Year 
Gross 

Revenue 
(2004)

High Year 
Gross 

Revenue 
(2014)

Annual 
Loan 

Payment

Annual 
Operations & 
Maintenance

Capital 
Replacement 

Costs

BOR Levy 
($/KW

Hr)

Average Year 
BOR Lease 

Payment

Low Year 
BOR Lease 

Payment

High Year 
BOR Lease 

Payment

CW
CB Loan 

Reserve 
Fund

Average 
Annual Net 

Revenue

Low Year 
Annual Net 

Revenue 
(2004)

High Year 
Annual Net 

Revenue 
(2014)

2017
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$89,300
$200,000

$50,000
$0.004

$60,297
$50,209

$74,716
$8,930

$264,776
$171,145

$411,363
2018

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$89,300

$204,000
$50,000

$0.004
$62,106

$51,715
$76,957

$8,930
$258,967

$165,639
$405,122

2019
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$89,300
$208,080

$50,000
$0.004

$63,969
$53,266

$79,266
$8,930

$253,024
$160,007

$398,733
2020

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$89,300

$212,242
$50,000

$0.004
$65,888

$54,864
$81,644

$8,930
$246,944

$154,248
$392,193

2021
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$216,486

$50,000
$0.004

$67,865
$56,510

$84,093
$8,930

$72,396
$8,194

$176,922
2022

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$220,816
$50,000

$0.004
$69,901

$58,206
$86,616

$8,930
$66,031

$2,169
$170,070

2023
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$225,232

$50,000
$0.004

$71,998
$59,952

$89,214
$8,930

$59,517
-$3,994

$163,055
2024

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$229,737
$50,000

$0.004
$74,158

$61,750
$91,891

$8,930
$52,853

-$10,297
$155,874

2025
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$234,332

$50,000
$0.005

$76,382
$63,603

$94,647
$8,930

$46,033
-$16,744

$148,522
2026

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$239,019
$50,000

$0.005
$78,674

$65,511
$97,487

$8,930
$39,055

-$23,339
$140,996

2027
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$243,799

$50,000
$0.005

$81,034
$67,476

$100,412
$0

$40,845
-$30,085

$142,221
2028

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$248,675
$50,000

$0.005
$83,465

$69,501
$103,424

$0
$33,538

-$36,985
$134,333

2029
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$253,648

$50,000
$0.005

$85,969
$71,586

$106,527
$0

$26,060
-$44,044

$126,257
2030

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$258,721
$50,000

$0.005
$88,548

$73,733
$109,722

$0
$18,408

-$51,264
$117,988

2031
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$263,896

$50,000
$0.005

$91,205
$75,945

$113,014
$0

$10,577
-$58,651

$109,522
2032

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$269,174
$50,000

$0.006
$93,941

$78,224
$116,404

$0
$2,563

-$66,207
$100,853

2033
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$274,557

$50,000
$0.006

$96,759
$80,570

$119,897
$0

-$5,639
-$73,937

$91,978
2034

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$280,048
$50,000

$0.006
$99,662

$82,987
$123,494

$0
-$14,032

-$81,845
$82,890

2035
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$285,649

$50,000
$0.006

$102,652
$85,477

$127,198
$0

-$22,623
-$89,936

$73,584
2036

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$291,362
$50,000

$0.006
$105,731

$88,041
$131,014

$0
-$31,416

-$98,213
$64,055

2037
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$297,189

$50,000
$0.006

$108,903
$90,683

$134,945
$0

-$40,415
-$106,682

$54,297
2038

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$303,133
$50,000

$0.007
$112,170

$93,403
$138,993

$0
-$49,626

-$115,346
$44,305

2039
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$309,196

$50,000
$0.007

$115,535
$96,205

$143,163
$0

-$59,054
-$124,211

$34,073
2040

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$315,380
$50,000

$0.007
$119,001

$99,091
$147,458

$0
-$68,704

-$133,281
$23,594

2041
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$321,687

$50,000
$0.007

$122,571
$102,064

$151,881
$0

-$78,581
-$142,561

$12,863
2042

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$328,121
$50,000

$0.008
$126,248

$105,126
$156,438

$0
-$88,692

-$152,057
$1,873

2043
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$334,684

$50,000
$0.008

$130,036
$108,280

$161,131
$0

-$99,042
-$161,773

-$9,383
2044

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$341,377
$50,000

$0.008
$133,937

$111,528
$165,965

$0
-$109,637

-$171,715
-$20,911

2045
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$89,300
$348,205

$50,000
$0.008

$137,955
$114,874

$170,944
$0

-$120,482
-$181,888

-$32,717
2046

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$89,300

$355,169
$50,000

$0.008
$142,094

$118,320
$176,072

$0
-$131,585

-$192,299
-$44,810
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Table	4.8C	

3.5 MW
 Economic Pro Forma, Grand Valley Hydro-$1.5M   30 yrs at  2%   Average/low/high   71%  Equity

Year
Price per 

MW
Hr

Average 
Annual 

Generation 
(MW

Hr)

Low Year 
Generation 

(2004)

High Year 
Generation 

(2014)

Average 
Annual 
Gross 

Revenue

Low Year 
Gross 

Revenue 
(2004)

High Year 
Gross 

Revenue 
(2014)

Annual 
Loan 

Payment

Annual 
Operations & 
Maintenance

Capital 
Replacement 

Costs

BOR Levy 
($/KW

Hr)

Average Year 
BOR Lease 

Payment

Low Year 
BOR Lease 

Payment

High Year 
BOR Lease 

Payment

CW
CB Loan 

Reserve 
Fund

Average 
Annual Net 
Revenue

Low Year 
Annual Net 
Revenue 

(2004)

High Year 
Annual Net 
Revenue 

(2014)

2017
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$200,000

$50,000
$0.004

$60,297
$50,209

$74,716
$6,697

$289,334
$193,470

$435,921
2018

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$204,000
$50,000

$0.004
$62,106

$51,715
$76,957

$6,697
$283,525

$187,964
$429,679

2019
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$208,080

$50,000
$0.004

$63,969
$53,266

$79,266
$6,697

$277,582
$182,332

$423,290
2020

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$212,242
$50,000

$0.004
$65,888

$54,864
$81,644

$6,697
$271,501

$176,573
$416,751

2021
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$216,486

$50,000
$0.004

$67,865
$56,510

$84,093
$6,697

$96,954
$30,519

$201,480
2022

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$220,816
$50,000

$0.004
$69,901

$58,206
$86,616

$6,697
$90,588

$24,494
$194,627

2023
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$225,232

$50,000
$0.004

$71,998
$59,952

$89,214
$6,697

$84,075
$18,331

$187,612
2024

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$229,737
$50,000

$0.004
$74,158

$61,750
$91,891

$6,697
$77,410

$12,028
$180,431

2025
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$234,332

$50,000
$0.005

$76,382
$63,603

$94,647
$6,697

$70,591
$5,581

$173,080
2026

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$239,019
$50,000

$0.005
$78,674

$65,511
$97,487

$6,697
$63,613

-$1,014
$165,554

2027
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$243,799

$50,000
$0.005

$81,034
$67,476

$100,412
$0

$63,170
-$7,760

$164,546
2028

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$248,675
$50,000

$0.005
$83,465

$69,501
$103,424

$0
$55,863

-$14,660
$156,658

2029
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$253,648

$50,000
$0.005

$85,969
$71,586

$106,527
$0

$48,385
-$21,719

$148,582
2030

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$258,721
$50,000

$0.005
$88,548

$73,733
$109,722

$0
$40,733

-$28,939
$140,313

2031
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$263,896

$50,000
$0.005

$91,205
$75,945

$113,014
$0

$32,902
-$36,326

$131,847
2032

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$269,174
$50,000

$0.006
$93,941

$78,224
$116,404

$0
$24,888

-$43,882
$123,178

2033
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$274,557

$50,000
$0.006

$96,759
$80,570

$119,897
$0

$16,686
-$51,612

$114,303
2034

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$280,048
$50,000

$0.006
$99,662

$82,987
$123,494

$0
$8,293

-$59,520
$105,215

2035
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$285,649

$50,000
$0.006

$102,652
$85,477

$127,198
$0

-$298
-$67,611

$95,909
2036

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$291,362
$50,000

$0.006
$105,731

$88,041
$131,014

$0
-$9,091

-$75,888
$86,380

2037
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$297,189

$50,000
$0.006

$108,903
$90,683

$134,945
$0

-$18,090
-$84,357

$76,622
2038

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$303,133
$50,000

$0.007
$112,170

$93,403
$138,993

$0
-$27,301

-$93,021
$66,630

2039
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$309,196

$50,000
$0.007

$115,535
$96,205

$143,163
$0

-$36,729
-$101,886

$56,398
2040

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$315,380
$50,000

$0.007
$119,001

$99,091
$147,458

$0
-$46,379

-$110,956
$45,919

2041
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$321,687

$50,000
$0.007

$122,571
$102,064

$151,881
$0

-$56,256
-$120,236

$35,188
2042

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$328,121
$50,000

$0.008
$126,248

$105,126
$156,438

$0
-$66,367

-$129,732
$24,197

2043
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$334,684

$50,000
$0.008

$130,036
$108,280

$161,131
$0

-$76,717
-$139,448

$12,942
2044

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$341,377
$50,000

$0.008
$133,937

$111,528
$165,965

$0
-$87,312

-$149,390
$1,414

2045
$30.00

16,833
14,016

20,858
$504,977

$420,490
$625,731

$66,975
$348,205

$50,000
$0.008

$137,955
$114,874

$170,944
$0

-$98,157
-$159,563

-$10,392
2046

$30.00
16,833

14,016
20,858

$504,977
$420,490

$625,731
$66,975

$355,169
$50,000

$0.008
$142,094

$118,320
$176,072

$0
-$109,260

-$169,974
-$22,485
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Table	4.8D

3.5MW
 Economic Pro Forma, Grand Valley Hydro-$1.5M   30 yrs at  2%   Average/low/high   71%  Equity $40/MW

 power and Flat Lease Rate

Year
Price per 

MW
Hr

Average 
Annual 

Generation 
(MW

Hr)

Low Year 
Generation 

(2004)

High Year 
Generation 

(2014)

Average 
Annual 
Gross 

Revenue

Low Year 
Gross 

Revenue 
(2004)

High Year 
Gross 

Revenue 
(2014)

Annual 
Loan 

Payment

Annual 
Operations & 
Maintenance

Capital 
Replacement 

Costs

BOR Levy 
($/KW

Hr)

Average Year 
BOR Lease 

Payment

Low Year 
BOR Lease 

Payment

High Year 
BOR Lease 

Payment

CW
CB Loan 

Reserve 
Fund

Average 
Annual Net 
Revenue

Low Year 
Annual Net 
Revenue 

(2004)

High Year 
Annual Net 
Revenue 

(2014)

2017
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$200,000

$50,000
$0.004

$60,297
$50,209

$74,716
$6,697

$289,334
$193,470

$435,921
2018

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$204,000
$50,000

$0.004
$67,330

$56,065
$83,431

$6,697
$278,300

$183,613
$423,205

2019
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$208,080

$50,000
$0.004

$67,330
$56,065

$83,431
$6,697

$274,220
$179,533

$419,125
2020

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$212,242
$50,000

$0.004
$67,330

$56,065
$83,431

$6,697
$270,059

$175,372
$414,964

2021
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$216,486

$50,000
$0.004

$67,330
$56,065

$83,431
$6,697

$265,814
$171,127

$410,719
2022

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$220,816
$50,000

$0.004
$67,330

$56,065
$83,431

$6,697
$261,484

$166,797
$406,389

2023
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$225,232

$50,000
$0.004

$67,330
$56,065

$83,431
$6,697

$257,068
$162,381

$401,973
2024

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$229,737
$50,000

$0.004
$67,330

$56,065
$83,431

$6,697
$252,563

$157,876
$397,468

2025
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$234,332

$50,000
$0.004

$67,330
$56,065

$83,431
$6,697

$247,969
$153,282

$392,874
2026

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$239,019
$50,000

$0.004
$67,330

$56,065
$83,431

$6,697
$243,282

$148,595
$388,187

2027
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$243,799

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$245,199
$143,815

$390,104
2028

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$248,675
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$240,323

$138,939
$385,228

2029
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$253,648

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$235,350
$133,965

$380,255
2030

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$258,721
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$230,277

$128,892
$375,182

2031
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$263,896

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$225,102
$123,718

$370,007
2032

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$269,174
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$219,824

$118,440
$364,729

2033
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$274,557

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$214,441
$113,056

$359,346
2034

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$280,048
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$208,950

$107,565
$353,855

2035
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$285,649

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$203,349
$101,964

$348,254
2036

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$291,362
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$197,636

$96,251
$342,541

2037
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$297,189

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$191,808
$90,424

$336,713
2038

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$303,133
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$185,865

$84,480
$330,770

2039
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$309,196

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$179,802
$78,418

$324,707
2040

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$315,380
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$173,618

$72,234
$318,523

2041
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$321,687

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$167,311
$65,926

$312,215
2042

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$328,121
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$160,877

$59,492
$305,782

2043
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$334,684

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$154,314
$52,930

$299,219
2044

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$341,377
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$147,621

$46,236
$292,526

2045
$40.00

16,833
14,016

20,858
$673,303

$560,654
$834,309

$66,975
$348,205

$50,000
$0.004

$67,330
$56,065

$83,431
$0

$140,793
$39,409

$285,698
2046

$40.00
16,833

14,016
20,858

$673,303
$560,654

$834,309
$66,975

$355,169
$50,000

$0.004
$67,330

$56,065
$83,431

$0
$133,829

$32,445
$278,734
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4.2.5	 Institutional	Requirements	–	GVPP	connects	with	XCEL	Energy.		The	
current	interconnect	contract	allows	for	a	maximum	production	of	3.5	MW.		This	
will	allow	the	project	to	increase	the	maximum	output	from	the	present	2.7	MW	to	
3.5	MW.			The	current	Power	Purchase	Agreement	(PPA)	is	also	with	XCEL	Energy.		
The	current	power	purchase	price	is	$40	per	MWHr	and	is	also	limited	to	a	
maximum	of	3.5	MW.		The	contract	expires	on	December	31,	2020.		
	
A	renewable	energy	credit	(REC)	is	an	environmental	commodity	that	represents	
the	added	value	of	the	generation	source	being	clean	renewable	energy.		The	Grand	
Valley	Power	Plant	is	producing	RECs	and	under	the	current	PPA,	XCEL	keeps	the	
RECs.			One	REC	is	produced	for	every	MWHr	produced.		The	current	market	
fluctuates	between	$0.50	and	$1.00	per	REC.		With	an	average	annual	future	
production	of	nearly	17,000	MWHrs,	an	additional	revenue	of	$10,000-$15,000	is	
potentially	available	but	not	included	in	the	economic	analysis.		
	
As	mentioned,	the	project	is	permitted	through	a	LOPP	with	the	Bureau	of	
Reclamation.		The	annual	lease	payments	started	at	$0.03	per	KWHr	in	2011	with	a	
3%	annual	escalation	factor.		Under	current	Reclamation	policy	for	new	LOPP’s,	the	
lease	rate	is	$0.02	per	KWHr	for	sponsor’s	responsible	for	Reclamation	Project	O&M	
repayment	and	$0.03	for	those	who	are	not.		Both	incur	an	escalator	commensurate	
with	the	non-seasonally	adjusted	United	States	city	average	consumer	price	index.		
	
It	is	recommended	that	all	of	these	agreements	be	amended	or	renegotiated	to	fit	
current	economic,	political,	and	environmental	conditions.		
	
Since	the	GVPP	is	owned	by	the	United	States	a	National	Environmental	Policy	Act	
(NEPA)	and	historical	analysis	will	be	conducted.	The	project	sponsors	are	currently	
working	with	Reclamation	to	complete	NEPA	compliance	activities.		Preliminary	
consultations	with	USFWL	and	the	cultural	inventory	are	complete.		An	MOA	with	
the	State	Historic	Preservation	Officer	(SHPO)	is	underway.		A	draft	hazardous	
materials	analysis	is	complete	and	draft	report	is	in	circulation.			
	
	
4.3	 Selected	Alternative			
	
4.3.1	 Project	Description,	Conceptual	Design	Features,	Lands		–	The	project	
consists	of	an	overall	upgrade	of	the	GVPP	at	a	cost	of	$5.2	M	including	20%	
contingencies.		The	upgrade	will	include	installation	of	a	new	HDPE	trash	rack;	
generator	rewind	with	associated	mechanical	and	electrical	components;	penstock,	
scroll	case,	and	draft	tube	preparation	and	recoating;	automatic	trash	chute	gate	
design	and	installation;	new	turbine	and	installation;	plant	electrical	and	substation	
removal	and	reinstallation;	control/switchgear	supply	and	onsite	start-up	service;	
and	required	civil,	mechanical,	and	electrical	engineering	along	with	project	
management,	surveying,	and	PPA	assistance.		The	lands	occupied	by	the	Project	
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Area	are	a	combination	of	District	and	U.S.	fee	title	land.		Figure	4.1	depicts	a	more	
detailed	map	of	the	project	area	showing	the	landownership,	penstocks,	power	
plant,	tailrace	and	other	District	facilities.		

	

	
Figure	4.1	
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Figure	4.2			Plant	Cross-Section		
	

4.4	 Cost	Estimate	The	capital	cost	estimate	for	the	recommended	plant	
upgrade	is	approximately	$5.2M	under	a	design-build	scenario.		Quotes	from	

suppliers	and	contractors	have	been	obtained	and	are	included	in	the	capital	cost	

estimate	shown	in	Table	4.9.		(Grand	Valley	Power	Plant	Feasibility	Study,	Sorenson	
Engineering,	2015).		A	high	contingency	of	20%	is	used	due	to	the	nature	of	a	plant	
rebuild	(possible	increase	in	scope	of	work).			Additional	contingency	items	

considered	include	interconnect	study,	and	physical	interconnect.		

	

	
Table	4.9	
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4.5	 Implementation	Schedule	–	The	project	sponsors	plan	to	begin	
construction	in	the	July	of	2017	and	be	finished	in	one	year’s	time.		
	

	
Table	4.10	

	
4.6	 Impacts	-	The	recommended	alternative	will	not	require	new	water	rights	
or	new	infrastructure	other	than	switchgear	and	possibly	some	new	power	poles.	
The	new	switching	and	control	equipment	can	be	housed	in	the	current	building	and	
land	footprints.	No	other	environmental	impacts	are	anticipated	however,	since	
work	is	being	conducted	on	a	Federally	owned	facility	proper	NEPA	will	be	
conducted	with	the	assistance	of	Reclamation.		
	

Item Description Anticipated	Timeline

1 Selection	of	Engineering	Firm Apr-16
2 25%	Design	to	Reclamation Oct-16
3 Dismantle	Unit	#2	&	Take	Measurements Jul-16
4 Release	Turbine	Design Oct-16
5 Powerhouse	Electrical	&	Substation	Design Oct-16
6 Prepartations	to	Order	Controls	&	Switchgear Oct-16
7 	75%	Design	to	Reclamation Jan-17

8 Order	Turbine* Aug-17
9 Start	Rewind	of	Unit	#2 Sep-17
10 Pull	Unit	#1	&	Start	Rewind Oct-17
11 Order	Transformer/Materials,	Caribou Oct-17
12 Controls	and	Switchgear	Assembly Oct-17
13 Turbine	Payment Jan-18
14 Generators	Rewind Jan-18
15 Substation	and	Electrical	Work	by	Caribou Jan-18
17 100%	Design	to	Reclamation Jan-18

19 Generators	Rewind Feb-18
20 Substation	and	Electrical	Work Feb-18
22 Order	and	Install	New	Trash	Rack Mar-18
23 Recoat	Penstocks Mar-18
24 Engineering		Project	Management Mar-18
25 Automatic	Trash	Chute	Gates Mar-18
26 Turbines	Arrive	at	RSI Apr-18
27 Reinstall	Units	with	New	HPU,	Air	Compressor,	Sump	Pumps,	etc.	 Apr-18	to	May-18
28 Controls	and	Switchgear	arrive May-18
29 	Start	up	the	Facility May-18
30 Online	 Jun-18
31 Contingency Jul-18

GRAND	VALLEY	HYDRO	-	ANTICIPATED	PROJECT	SCHEDULE

PHASE	1

PHASE	2

PHASE	3
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4.7	 Institutional	Feasibility		
	

GVPP	connects	with	XCEL	Energy	under	an	existing	interconnect	agreement	
allowing	for	a	maximum	production	of	3.5	MW.		The	current	PPA	is	also	with	XCEL	
Energy.		The	current	power	purchase	price	is	$40	per	MWHr	and	is	also	limited	to	a	
maximum	of	3.5	MW.		The	contract	expires	on	December	31,	2020.		At	the	end	of	the	
current	PPA	,	XCEL	has	indicated	they	will	continue	to	purchase,	however	the	power	
purchase	price	will	decrease	to	$30	per	MWHr.		This	is	considered	and	depicted	in	
Tables	4.8	A,	B	&C.	The	Project	Sponsors	are	actively	seeking	an	alternate	power	
purchaser	willing	to	pay	a	rate	commensurate	with	the	current	rate.	
	
The	project	is	permitted	through	an	existing	LOPP	with	the	Bureau	of	Reclamation.		
The	annual	lease	payments	started	at	$0.03	per	KWHr	produced	in	2011	with	a	3%	
escalation	factor.		Under	current	Reclamation	policy	for	new	LOPP’s	the	lease	rate	is	
$0.02	or	$0.03	per	KWHr,	depending	on	whether	the	project	sponsors	are	making	
O&M	repayments	to	Reclamation.		The	escalator	in	both	instances	is	commensurate	
with	the	non-seasonally	adjusted	United	States	city	average	consumer	price	index	
for	all	items.	
	
This	feasibility	study	reflects	the	conditions	of	the	current	agreements	and	
contracts.		However,	in	order	to	further	improve	the	economics	of	the	project,	it	is	
recommended	that	all	of	these	agreements	be	amended	or	renegotiated	to	fit	
current	economic,	political,	and	environmental	conditions.		
	
Since	the	GVPP	is	owned	by	the	United	States	a	NEPA	and	historical	analysis	will	be	
conducted.		As	Reclamation	owns	the	GVPP	and	ground	on	which	it	occupies	and	it	
is	in	the	best	interest	of	the	United	States	that	the	plant	continues	to	run,	it	is	likely	
to	take	the	lead	on	this	task.			Recognizing	that	NEPA	cannot	be	predetermined,	
since	this	is	a	plant	rebuild,	no	NEPA	concerns	are	anticipated..			
	
	
5.0	 Financial	Feasibility	Analysis			
	
5.1	 Loan	Amount	-	The	Project	Sponsors	are	requesting	a	CWCB	loan	in	the	
amount	of	$4.0M	at	2%	interest	rate	and	30	year	term	to	serve	as	an	interim	
construction	loan	while	grant	funds	are	solidified	(See	Section	5.4).		Alternately,	the	
Project	Sponsors	would	like	consideration	for	a	lower	loan	amount	of	$1.5M	to	
$2.0M	at	2%	interest	and	a	30	year	term.					
	
5.2	 Financing	Sources		-	The	Project	Sponsors	will	be	providing	alternate	
financing	for	the	remaining	balance	from	accounts	established	for	the	rehabilitation	
and	maintenance	of	the	GVPP	and	potential	grants	(See	Section	5.4).		As	budgeting	
and	the	bureaucracy	permits,	Reclamation	will	assist	with	financing	and	in-kind	
services.			
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5.3	 Revenue	and	Expenditure	Projections	–	A	schedule	of	estimated	
annual	revenues	and	expenditures	for	the	period	of	debt	retirement	is	shown	in	
Tables	4.8A	,	4.8B,	4.8C,	and	4.8D.		These	tables	include	the	CWCB	loan	reserve	fund.			
	
5.4	 Loan	Repayment	Sources	–	Loan	repayment	will	take	place	with	funds	
generated	from	sale	of	power	from	the	GVPP.		The	current	PPA	rates	from	XCEL	
($40	per	MWHr)	are	used	until	December	31,	2020	at	which	time	the	rate	is	
conservatively	assumed	to	be	$30	per	MWHr	through	the	end	of	the	study	period	
(2036).		Under	the	$4.0M	loan	scenario,	alternate	funding	scenarios	will	be	obtained	
to	pay	the	loan	down	to	an	expected	amount	of	$1.5M.		
	
Below	is	the	current	funding	plan	for	the	project.		Other	sources,	not	listed	are	being	
investigated.		
	
 GVPP Funding Plan 
 
  $458,000                                   LOPP Accumulation 
  $400,000                                   CWCB Grant 
$1,000,000                                  WaterSmart 
$1,942,000                                  CWCB Loan OMID/GVWUA 
$1,500,000                                  Recovery Program  (Committed)  
$5,300,000                                  Total    
 
The LOPP Accumulation is lease payments made to Reclamation through the LOPP and 
are to be made available for use in rehabilitating the facility. These funds should be 
available during the winter of 2016 – 2017.   
 
The CWCB funds are an anticipated grant from the Colorado Water Conservation Board. 
 
The Project Sponsors plan to apply for a WaterSmart Water and Energy Efficiency Grant 
from the Bureau of Reclamation during the next open application period, expected in the 
fall of 2016. If successful, these funds should be available during the summer or fall of 
2017.   
 
Under the current funding plan with the amounts and sources identified above, the Project 
Sponsors would be requesting a total loan of $1.942M from CWCB.  Other funding 
sources are being considered but are not considered reliable enough to identify at this 
time. 
 
The	Project	Sponsors	have	been	successful	in	obtaining	a	$1.5M	grant	commitment	
from	the	Upper	Colorado	River	Recovery	Program.		This	funding	is	managed	by	the	
Bureau	of	Reclamation	and	should	be	available	in	the	summer	or	fall	of	2017. 
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5.5	 Financial	Impacts	-	No	increase	in	assessments	for	the	sponsors’	water	
users	are	anticipated,	as	revenue	generated	from	the	GVPP	will	be	sufficient	to	offset	
project	debt,	O&M,	LOPP	payments	and	reserve	payments.	
	
5.6	 TABOR	–	Neither	sponsor	is	subject	to	TABOR	limitations.	
	
5.7	 Collateral	–	Since	this	project	is	in	partnership	with	the	U.S.	that	owns	the	
plant	and	much	of	the	land	on	which	it	occupies,	the	only	collateral	that	the	
Sponsors	can	offer	is	the	revenue	generated	by	the	GVPP.			
	
5.8	 Sponsor	Creditworthiness	–	The	District	will	likely	need	to	get	
shareholder	approval	in	order	to	incur	this	indebtedness.		The	Association	should	be	
able	to	commit	to	the	loan	without	shareholder	approval.		
	
5.8.1	 District	–	The	District	has	been	in	existence	since	1903	and	continues	to	pay	
its	bills	in	a	timely	fashion.		Credit	references	are	available	upon	request.		For	the	
2015	irrigation	year,	the	District	assessment	was	$63.00	per	acre	for	agricultural,	
$118.12	for	residential,	and	$84.00	for	commercial	or	part	thereof.		The	2014	
estimated	receipts	from	the	assessments	total	$1,081,225.05.			The	OMID	also	
receives	interest	income	from	cash	reserves	of	about	$48,000.		The	District	had	total	
revenue	on	December	31,	2014,	of	about	$1.9	Million.			District	audit	reports	are	on-
file	with	CWCB	but	can	be	provided	upon	request.	
	
5.8.2	 Association	–	The	Association,	like	the	District,	has	been	in	existence	since	
1905	and	also	continues	to	pay	its	bills	in	a	timely	fashion.		Credit	references	are	
available	upon	request.		Assessments	for	the	Association	are	billed	in	December	for	
the	upcoming	irrigation	season	based	on	allotments	for	individual	parcels	of	land.		
Any	excess	usage	of	water	from	the	previous	season	is	included	on	the	December	
bill.	The	total	annual	estimated	receipts	from	assessments	totals	over	$1M	and	total	
receipts	for	2015	exceeded	$2.4M.		Audit	reports	and	financial	statements	for	the	
Association	can	be	found	in	the	Attachments.	

6.0	 Conclusions	and	Recommendations		
	
	All	feasibility	reports	and	technical	proposals	for	the	rebuild	of	the	GVPP	have	
concluded	that	the	project	is	feasible	and	cost-effective	especially	if	a	PPA	can	be	
reached	maintaining	a	price	of	power	in	the	$40	per	MWHr	range	and	the	LOPP	
payment	levels	at	$0.004.		The	project	provides	a	wide	range	of	benefits	to	the	
Grand	Valley	and	the	State	of	Colorado	including	aesthetics,	environmental	and	
compact	flows,	and	protection	of	water	rights.		It	is	recommended	that	CWCB	
support	the	Project	and	approve	the	subject	loan	so	that	this	important	resource	can	
be	rebuilt	and	provide	dependable	service	for	decades	in	the	future.	
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7.0	 	Attachments	
	
	 	

	 Articles	of	Incorporation	GVWUA	

	 By	Laws	of	GVWUA	

	 Cash	Basis	Financial	Statement	December	31,	2013	

	 Cash	Basis	Financial	Statement	December	31,	2014	

	 2015	Financial	Statement	–	Audit	

	

	

	



ARTICLES OF INCORPORATION
OF THE

GRAND VALLEY WATER USERS ASSOCIATION
(As Amended Through 2007)

Know all men by these articles of incorporation that we, the undersigned, have associated
ourselves together under the laws of the State of Colorado, as a body corporate.

ARTICLE I.

The name of this corporation shall be and is The Grand Valley Water Users Association.

ARTICLE II.

The names of the incorporators are Lawrence M. Miller, S. P. Green, H. H. Beach,
Daniel Lynch, John T. Beaman, James B. Hunter, George Smith, Marion O. Delaplain,
William S. Wallace, James H. Smith and Merrill W. Blakeslee, but other may become members of
this association by subscribing for the stock of the Association or by the transfer of stock to them in
the regular course of the administration of the affairs of the Association.

ARTICLE III.

The principal place of transacting the business of the Association shall be at Grand Junction,
in the County of Mesa, in the State of Colorado.

ARTICLE IV.

SECTION 1.  The purposes for which this Association is organized and the general nature of the
business to be transacted are:  To acquire, furnish, provide for, and distribute to the lands of the
shareholders of the Association as herein provided, an adequate supply of water for the irrigation
thereof; to divert, store, develop, pump, carry and distribute water for irrigation and all other
beneficial uses, deriving the same from all available sources of supply; to construct, install, operate,
and maintain pumps, ditches, conduits and other drainage works for draining any or all of the lands
receiving water through the irrigation works of the Association; to construct, purchase, lease,
condemn, or acquire in any manner whatsoever, and to own, use, sell, transfer, convey, control,
maintain, and operate any irrigation works, structures, telephone systems, electric or other power
plants, and transmission lines, and property both real and personal of every kind whatsoever,
necessary or appropriate for the accomplishment of any of the purposes of this organization; to
generate, create, transmit, use and sell power and electrical energy; to act as trustee, agent or attorney
for the sale, disposal, and transfer of lands, in order to facilitate the disposal of such lands, or any
part thereof, to persons qualified to perfect rights to the use of water under the laws of the
United States applicable thereto, and the rules and regulations established thereunder; to incur
indebtedness, floating or bonded, and to secure the same by mortgage, deed of trust, pledge or
otherwise, to acquire, hold, and dispose of stock in other corporations, domestic or foreign; to
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purchase or acquire land by foreclosure or otherwise and to hold, own, sell, transfer or convey such
land, any such sale, transfer or conveyance to be upon such terms and conditions as may be fixed by
the Board of Directors of this Association; to have and exercise all the powers and to perform any
and all acts necessary or appropriate for the accomplishment of any one or more of the said purposes
or anything incident thereto.

SECTION 2.  This Association shall have the power to enter into any contract or other arrangement
with the proper representative of the United States, individual, association of individuals or
corporation, for the accomplishment of any of the aforesaid purposes, by means of the construction,
acquisition or control of appropriate works or structures, or in any other manner whatsoever.

SECTION 3.  It shall have the power to enter into any agreement with the proper representative of the
United States with reference to the collection and payment of any and all charges made under the
federal statutes for the works providing water for the lands of its shareholders.

SECTION 4.  It shall have the power to comply with the provisions of any federal statutes applicable
to the work done by the United States in connection with such system of water supply, and any rules
and regulations established thereunder.

SECTION 5.  The territory within which the lands to be irrigated as aforesaid are situated, to be known
as the Grand Valley Irrigation district, includes all lands within the boundaries described as follows,
to-wit:

That portion of Grand Valley lying between the east boundary line of Range Ninety-eight
(98) west 6th Principal Meridian, and the west boundary line of Range One Hundred and Four (104)
west 6th Principal Meridian irrigable by diversion of water from the Grand River in Colorado.

ARTICLE V.

SECTION 1.  The capital stock of the Association shall be Seventy-five Thousand Dollars ($75,000),
divided into seventy-five thousand (75,000) shares, of the par value of One Dollar ($1.00) each.  Said
stock shall be assessable and assessments thereon for all purposes shall be made by the Board of
Directors of this Association.

SECTION 2.  Only those who are owners of lands, or occupants of public lands having initiated a right
to acquire the same, within the area described in Article IV or within such extensions thereof as may
be duly made, shall be qualified to own the shares of this Association.  Not more than one share shall
be allotted for each acre of land, but fractional shares may be issued on fractions of acres.

SECTIONS 3, 4, and 5, Article V, are omitted.  (See attached.)

SECTION 6.  The ownership of each share of stock of this Association shall carry, as incident hereto,
a right to have water delivered to the owner thereof by the Association for the irrigation of the lands
to which such share is appurtenant.
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SECTION 7.  The amount of water to be delivered to such owner shall be that proportionate part to
all the water available for distribution by the Association during any irrigation season, as the number
of shares owned by him shall bear to the whole number of valid and subsisting shares then
outstanding, such water to be delivered to and upon said lands at such times during such season as
he may need for the proper irrigation thereof.

SECTION 8.  By subscribing to the shares of this Association each signer agrees that the right to any
water theretofore appropriated by him, or by his predecessor in interest, for the irrigation of the lands
described in said subscription, or customarily used thereon, shall become appurtenant to such lands
and be and remain incident to the ownership of such shares appurtenant to such lands.  There shall
be further incident to the ownership of such shares the right to have such water delivered to the
owner thereof by the Association for the irrigation of said lands, as the Association shall from time
to time acquire or control means for that purpose:  Provided, that the whole amount of water actually
delivered to such lands from all sources shall not exceed the amount necessary for the proper
cultivation thereof.

SECTION 9.  The records of the Association and each and every certificate or other evidence of
ownership of shares of stock in the Association, when issued, shall contain a description of the lands
to be irrigated, and to which the aforesaid rights and shares shall be perpetually appurtenant; and,
thereafter all rights whatever their source or whatever their manner of acquisition to the use of water
for the irrigation of said lands shall forever be inseparably appurtenant thereto, together with the said
shares of stock, and all rights and interests represented thereby or existing or accruing by reason
thereof, unless such rights shall become forfeited under the provisions of these Articles of
Incorporation, or of by-laws adopted in pursuance thereof, or by operation of law, or by the voluntary
abandonment thereof by deed, grant or other instrument, or by non-user for the term prescribed by
law; but no such abandonment shall be for the benefit of any person designated by such shareholder,
directly or indirectly, or to his use, nor confer any right whatsoever upon the holder of any grant,
release, waiver, or declaration of abandonment of any kind:  Provided, however, that if for any
reason it should at any time become impracticable to beneficially use water for the irrigation of the
land to which the right to the use of the water is appurtenant, the said right may be severed from said
land and simultaneously transferred and attached to other lands to which shares of stock in this
Association are or shall thereby be made appurtenant, if a request for leave to transfer, showing the
necessity therefor, shall have first been allowed by a two-thirds vote of the Board of Directors at a
regular meeting and approved by the Secretary of the Interior.  All the provisions and agreements of
this section shall be set forth in the aforesaid certificate or other evidence of the ownership of shares
of stock in the Association, together with any other provisions and agreements made necessary by
these articles, and such certificate or other instrument shall be signed, executed and acknowledged
by the President and Secretary of the Association, and by the person to whom it is issued, in the
manner required by law for the execution and acknowledgment of deeds for the conveyance of real
property, and the Board of Directors shall pass by-laws prescribing the form of such certificate or
other instrument, not inconsistent with these articles.
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SECTION 10.  Every transfer of the title to any lands to which the said rights and shares are
appurtenant, whether by grant or by operation of law (except where the land may be subjected by
grant, or involuntary under any law, to an easement, the exercise of which does not interfere with
the cultivation of the soil by the servient owner) shall operate, whether it be so expressed therein or
not, as a transfer to the grantee or successor in title, of all rights to the use of water for the irrigation
of said lands, also all rights arising from, or incident to, the ownership of such shares, as well as the
shares themselves; and upon presentation to this Association of proof of any such transfer of land,
the proper officer shall transfer such share of stock upon its books to the successor in title to said
lands.

SECTION 11.  Any transfer or attempted transfer, of any of the shares of this Association, made or
suffered by the owner thereof, unless simultaneously a transfer of the land to which it is appurtenant
is made or suffered to or in favor of the same party, shall be of no force or effect for any purpose and
shall confer no rights of any kind whatsoever on the person or persons to whom such transfer may
have been attempted to me made.

SECTION 12 is omitted.  (See attached.)

SECTION 13.  If it should be determined by the United States that the amount of water available from
the entire irrigation system as owned or controlled by it and by the Association shall be insufficient
to properly irrigate one acre of land for each share of the capital stock, then no shares in excess
thereof shall be issued, and the number of shares shall be so reduced by appropriate amendment of
these articles, as not to exceed the number of acres determined by the United States as irrigable from
the entire available supply of water.

SECTION 14.  If, when such determination is made, the number of shares subscribed shall be in
excess of the number of acres so determined, an allotment of shares shall be made to the subscribers,
equal to the number of acres irrigable, giving preference to the cultivated land.  The surplus of shares
so subscribed shall thereupon be cancelled and shall not be re-issued.  By-laws shall be adopted to
govern such allotment.

SECTION 15.  If the number of acres of irrigable land or the cost of the works, or both, as determined
by the United States, shall exceed the number of shares of the capital stock authorized herein,
appropriate amendment of these articles as to the number of shares, the par value thereof and the
capital stock shall be made in compliance with the laws applicable thereto.

ARTICLE VI.

SECTION 1.  The revenues for the accomplishment of the purposes of this Association shall be raised:
(a) From income arising from the carriage, rental, or delivery of water for irrigation or

other purposes, or from the sale, rental, lease, or furnishing otherwise of electric or other power or
power privileges, or from any other lawful operations of the Association.
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(b) From assessments against the shares of stock of the Association so far as they may
be from time to time necessary to meet:

(1) The cost of construction, improvement, enlargement, betterment, repairs,
operation and maintenance of the irrigation works of the Association or of those managed,
controlled, operated or maintained by it.

(2) Payments due the United States under any contract or contracts between the
United States and the Association, or payments under any contract between the United States and
other parties which are assumed or guaranteed by the Association.

(3) Deficiencies caused by the failure of some of the shareholders of the
Association to pay assessments upon their shares of stock.

(4) Any and all lawful obligations of the Association.

SECTION 2.  The directors shall have power to make and enforce necessary by-laws for making,
levying, collecting and enforcing the payment of such assessments and charges for water and other
services.

SECTION 3.  Assessments for the ordinary cost of operation, maintenance and repair, of the works
of the Association, or of those the maintenance and control of which are, or may be hereafter, lodge
in the Association, shall be equally assessed against all shareholders in proportion to the number of
shares held by them respectively, unless existing or future contract or contracts with the
United States or the laws or regulations of the United States now or hereafter require unequal
assessments.  Assessments other than for such ordinary cost of operation, maintenance and repair 
and other than for the purposes covered by Sections 4 and 5 of this Article shall be equally assessed
against all shareholders in proportion to the number of shares held by them respectively, unless
existing or future contract or contracts with the United States or the laws or regulations of the
United States now or hereafter require unequal assessments.

SECTION 4.  Assessments for the purpose of constructing or acquiring, or for the betterment,
improvement, renewal, replacement or preservation of any works, property, or rights of the
Association, or for the purpose of preserving or increasing or more efficiently or economically
distributing the water supplies available for distribution by the Association, or for the fulfillment of
any obligation undertaken by the Association, or in any contract, agreement or other arrangement
with the United States government, or necessary for the accomplishment or carrying out of the
purposes of the Association, may be equally assessed against all shareholders in proportion to the
number of shares owned by them respectively.  This section, however, is not to prevent unequal
assessments when required under existing or future contract or contracts with the United States or
under present or future laws or regulations of the United States.

SECTION 5.  Assessments for expenditures for purposes that are of benefit to a part of the
shareholders may be specially assessed in proportion to such benefits against such shareholders, but
no expenditure to be provided for, or covered by, such special assessment shall be made, or
obligation to expend the same incurred, except upon the petition of the holders of two-thirds of the
shares to be so specially benefitted:  Providing, that the terms of this section shall not be construed

5P:\MAH\GVWUA\Corp. Matters\Articles of Incorporation\Articles (2007 amendments).wpd February 12, 2010



as applying to any variation in the charges to be made on account of the building, operation and
maintenance of the project, as assessed by the Secretary of the Interior.

SECTION 6.  Assessments shall, from time to time, as they are made and levied and until they are paid
or otherwise discharged, become, be and remain a lien upon the shares of stock against which they
are levied and upon the lands to which such shares are appurtenant, and upon all rights and interests
represented by such shares.  The manner of fixing the lien and enforcing the same shall be as
prescribed in these articles or in the by-laws of the Association, or in any contract to which a
stockholder of the Association is a party.  The Association may enforce the payment of assessments
by foreclosure and sale of said lands and shares of stock in the manner provided by law for the
foreclosure of real estate mortgages or by suit thereof in a court of competent jurisdiction, and levy
in satisfaction of such judgment to be confined, however, to the land of the judgment debtor
described in such suit and subscribed to the Association and/or which is under any contract or water
right application with the United States.

SECTION 7.  Except for operation, maintenance and repair, no work shall be undertaken, purchase
made or indebtedness incurred or be authorized during any one year, whereof the cost shall exceed
Fifty Thousand Dollars ($50,000) until it shall have first been ratified by at least two-thirds of the
shares represented by the votes cast at an election to be called for that purpose.  Special elections
may be called and held for such purpose under such by-laws as the Board of Directors may prescribe,
not inconsistent with these Articles. (See attached 2007 amendments).

ARTICLE VII.

SECTION 1.  The exercise of the corporate powers of this Association and the management of its
affairs shall be vested in 11 directors, from whom the President and Vice-President shall be chosen. 
The officers shall consist of the President, Vice-President, Treasurer and Secretary and shall be
elected by the Board of Directors, but the Treasurer and Secretary need not be members of the Board
of Directors or Stockholders of the Association.  Any and all other officers, agents and employees
as shall or may be from time to time created and established by the by-laws, shall be elected by the
Board of Directors.

SECTION 2.  The annual election of the Board of Directors and of the other officers for whose
elections these Articles provide, shall be held on the second Tuesday in January, 1906, and of each
year, thereafter in such manner as the by-laws shall provide.  (See attached 2007 amendments).

SECTION 3.  Each director shall at the time of his election be the owner of land situated within the
district for which he is elected, to which shares of stock of this Association are appurtenant, and shall
also be a resident of the district, and if he shall during his term of office cease to be such owner or
resident of said district, his office shall thereupon and by reason thereof become vacant.  (See
attached 2007 amendments).
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SECTION 4.  Until the election of the Board of Directors at the annual election in 1906, and until their
qualification the directors shall consist of the following named persons: Lawrence M. Miller,
S. P. Green, H. H. Beach, Daniel Lynch, John T. Beaman, James B. Hunter, George Smith,
Marion O. Delaplain, William S. Wallace, James H. Smith and Merrill W. Blakeslee.

SECTION 5.  The Board of Directors shall have power to make such prudential by-laws as shall be
necessary to the government of this Association, not inconsistent with these Articles, and for the
management of its business and the conduct of its affairs, and to repeal, modify and amend the same
from time to time.  The Board shall not have power to adopt or enforce any by-laws that in anywise
conflicts with any rules or regulations established by the Secretary of the Interior or other Agency
of the Government, in connection with the Reclamation Act.

SECTION 6.  In the event of a vacancy in the Board of Directors by reason of death, resignation or
otherwise, the vacancy shall be filled by the Board of Directors.

SECTION 7.  Regular and special meetings of the Board of Directors shall be called and held in such
manner and at such times and places as may be prescribed by the by-laws.

SECTION 8.  Special meetings of the Board of Directors may be called by the President, or by any six
of the members of the Board.  Such call shall be in writing and signed by either the President, or any
six of the members and shall state the time of such proposed meetings, and the nature of the business
to be transacted thereat.  Such written call shall be filed with the Secretary, who shall thereupon
immediately, and at least five days before the time fixed for such meeting mailed postcard to the
President, and each member of the Board, a copy of such call, and shall publish the same in some
newspaper published and of general circulation in the territory, described in Article IV, of these
Articles, on three consecutive days before, and exclusive of, the day fixed for such special meeting. 
If the Secretary fail or refuse to publish such call or mail copies thereof, as above provided, then
either the President, if he issued the call, or any one of the members who issued the same, may make
publication and mail copies of the call, with like effect as if done by the Secretary.  Special meetings
of the Board of Directors shall be held at the office of the Association.

SECTION 9.  The Directors shall have the power, in the name of the corporation, to prosecute, defend,
and compromise all law suits; to make all contracts, in the name of the Association, necessary and
proper for the conduct of affairs and the carrying on of the business of the Association, subject to
all limitations and regulations prescribed by these Articles or the by-laws.

SECTION 10.  The Board shall have the power to estimate, make and levy all assessments against the
shares of stock of this Association to the extent and in the manner authorized by these Articles and
the by-laws, and shall also have the power to enforce collection of assessments in such manner as
may be prescribed in these Articles or in the by-laws of this Association, and shall also have power
to prescribe the terms and conditions under which shares of stock may be subscribed for land to be
supplied with water from the irrigation system of this Association, and shall also have power to
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prescribe terms and conditions for supplying water upon land from the irrigation system of this
Association.

SECTION 11.  The Board shall have the power to make, publish, and enforce rules and regulations
concerning the distribution, use and application of the water under its control, subject at all times to,
and not inconsistent with, these Articles, or with the by-laws, or with the federal statutes applicable
thereto and the rules and regulations established thereunder.

SECTION 12.  The Board shall keep, or cause to be kept, a record of its transactions, which shall at
all time remain in the office of the Association and shall, during office hours, be open to the
inspection of the shareholders, or their properly authorized agents.

SECTION 13.  The Board shall hear and determine complaints of shareholders of non-service, or of
improper service or distribution of water, or of improper performance of duty by any employee of
the Association relative to the distribution of water.

SECTION 14.  The members of the Board of Directors shall receive such compensation as may be
prescribed by the by-laws.

SECTION 15.  (See attached.)

SECTION 16.  (See attached 2007 amendments).   

ARTICLE VIII.

SECTION 1.  At all elections the electors shall possess the following qualifications:
(a) Shall be at the time of the election the owner of at least one share of capital stock of

this Association, and shall have been the owner thereof, as shown by the books of the Association,
for at least twenty days before such election.

(b) Shall be of the age of twenty-one years or more and of sound mind.  
(See attached 2007 amendments).

SECTION 2.  At all elections each shareholder shall be entitled to one vote for each share of stock
owned by him, not however to exceed in the aggregate one hundred and sixty votes.  (See attached.)

SECTION 3.  The votes shall be by written or printed ballot, and be voted only by the electors at the
polls in person or by written proxy.

SECTION 4.  The Board of Directors may make reasonable by-laws for the registration of voters and
the method of holding elections.

SECTION 5.  At all elections the person receiving the highest number of votes for any office shall be
deemed elected to such office.
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ARTICLE IX.

SECTION 1.  The President, Vice-President, Treasurer and Secretary shall perform such duties as are
prescribed by these Articles and by the by-laws, wherein such by-laws shall not be inconsistent with
the law or with these Articles and shall receive such compensation as may be fixed by the by-laws,
which compensation shall neither be increased nor diminished during their respective terms of office.

SECTION 2.  In case of the absence, illness, or inability of the President to act from any cause, or in
case of a vacancy in that office, the Vice-President shall act in the place and stead of the President.

SECTION 3.  The President shall be the chief executive officer of the Association, and shall have
general supervision over all other officers of the Association in the performance of their duties as
such, and of the conduct of the business and affairs of the Association.  He shall preside at all
meetings of the Board of Directors and shall perform such other duties as may be devolved upon him
by the by-laws.

SECTION 4.  All certificates or other evidence of the ownership of shares of stock in the Association
issued by the Association shall be signed by the President and Secretary of the Association and shall
have the seal of the Association affixed.

SECTION 5.  All of the contracts and instruments in writing executed for, or in behalf of the
Association, shall be executed in the name of the Association by the President and Secretary and
shall have the seal of the Association affixed.

SECTION 6.  The Treasurer shall receive and be the custodian of all moneys and other funds of the
Association.  No moneys shall be paid out by the Treasurer unless upon warrants drawn on him by
the President and Secretary, except as provided in Article XI, Section 8.  No warrants shall be drawn
on the Treasurer by the President and Secretary except upon the order of the Board of Directors,
recorded in the minutes of the Board, and in a warrant record to be kept by the Secretary.

SECTION 7.  The Treasure shall keep a full, complete and accurate account of all moneys of the
Association received and disbursed by him, in books belonging to the Association, and shall present
a report and account thereof at every regular meeting of the Board, and shall, at the expiration of
each quarter, prepare and publish, in such manner as the by-laws may prescribed, a quarterly
statement to shareholders showing all such receipts and disbursements during the last preceding
quarters; and the Treasurer shall perform such other duties as may be devolved upon him by the
by-laws.

SECTION 8.  The Secretary shall act as the clerk of the Board of Directors and keep a record of all
their proceedings.  He shall immediately upon their adoption, record in a book of by-laws to be kept
by him in his office, all by-laws adopted, and shall keep such book open to the inspection of any
member of the Association, or his properly authorized agent, at all times during business hours.  And
the Secretary shall perform such other duties as may be devolved upon him by the by-laws.
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SECTION 9.  The Treasurer and Secretary shall give such bond as may be prescribed by the by-laws;
Provided, that neither the President, Vice-President, or any member of the Board of Directors or the
Secretary, shall be accepted as a surety on a bond of the Treasurer.

ARTICLE X.

SECTION 1.  The Board of Directors may create such other offices as may be necessary for the
carrying on of the business and affairs of this Association, and prescribe the manner of appointment,
powers, duties, terms of office, eligibility and compensation thereof by by-laws not inconsistent with
these Articles.

SECTION 2.  The Board of Directors may remove from office, the Treasurer, Secretary, or the
incumbent of any office created by the Board for incompetence, neglect of duty, misappropriation
of funds of the Association, or for violation of any of the provisions of these Articles or of any
by-law.  The Board shall adopt by-laws to govern the procedure for such removal.

ARTICLE XI.

SECTION 1.  The irrigation system which it is the purpose of this Association to acquire, or secure
control of, is to consist of a canal to be constructed by the United States Government to furnish water
for irrigation and domestic purposes to unwatered lands lying within the boundaries of said
Grand Valley Irrigation District, as defined in Section 5, Article IV, hereof, and such diversion
works, ditches, laterals, distribution works, power plant, electric transmission lines, pumping plants,
telephone system, and other works or structures as are necessary or proper in connection with the
construction and maintenance of said irrigation system.  The headgate of said canal is to tap the
water of the Grand River at a point near the south line of the Northwest quarter of Section thirteen,
Township ten South, Range ninety-eight West of the 6th Principal Meridian, whence the canal will
extend in a southwesterly direction through the Canyon of the Grand River for a distance of about
six miles, thence in a general westerly and northwesterly course between sixty and sixty-five miles
to a point near the Excelsior Divide, so called, discharging its waste water into the Grand River or
tributaries thereof.

ARTICLE XII.

The corporate indebtedness other than that incurred for construction, purchase, or securing control
of the irrigation system shall not exceed two-thirds of the capital stock.

ARTICLE XIII.

The term of existence of this corporation shall be twenty years.  (See attached.)
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ARTICLE XIV.

SECTION 1.  These articles may be amended in accordance with the provisions of the statutes of the
State of Colorado in such case made and provided.

SECTION 2.  These articles shall not be so amended as to in anywise conflict with any federal statutes,
or the rules and regulations established thereunder relating to the supply of water to the land of
shareholders of this Association.

ARTICLE XV.

SECTION 1.  This Association may accept and avail itself of or subject itself to the provision of any
law or laws enacted or that may be enacted by Congress, or the Legislative body of the state, which
may be applicable to corporations organized for like purposes as this Association.  Such acceptance
or subjection shall be valid when ratified by at least two-thirds of the shares represented by the votes
cast at any annual election or any special election called for the ratification thereof.  Notice of such
election shall be given in the method prescribed by these Articles and the by-laws of the Association,
stating the purpose thereof.

SECTION 2.  The undersigned furthermore grants to the United States, over the lands described
herein, as may be required in connection with the works constructed or controlled by the
United States, for the use and benefit of the stockholders, necessary right-of-way for the
construction, operation and maintenance of canals, tunnels, and other water conduits, telephone and
electric transmission lines, drains, dikes, and other works for irrigation, drainage and reclamation.

SECTION 3.  The undersigned furthermore releases and discharges the United States from damage
or claim for damage on account of the construction, operation and maintenance of the canals or other
irrigation works built or operated in connection with this project, including consequential damages,
except that reasonable compensation will be made for all improvements actually damaged or
destroyed by such construction.  The undersigned also releases and hereby grants to the United States
the right to take, appropriate and use all seepage, waste and spring waters arising on the land herein
described and not heretofore appropriated.

ARTICLE XVI.

The seal of this Association shall be a figure of two concentric circles, the outer being two inches,
and the inner one and one-half inches in diameter.  In the space between the two shall be the words
“Grand Valley Water Users Association,” and bearing within the center space an unrolled scroll with
the words and figures therein “Incorporated 1905,” “Colorado.”

END OF ARTICLES OF INCORPORATION
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AMENDMENTS TO ARTICLES OF INCORPORATION

AMENDMENTS PRIOR TO 2007:

1. Article V amended by omission of Sections 3, 4, 5 & 12.

2. Article VII amended by addition of Section 15 as follows:

SECTION 15.  The Directors shall have no personal liability to the corporation or to
its members or stockholders for monetary damages for breach of fiduciary duty as a
director; except that this provision does not eliminate or limit the liability of a
director for any breach of the director’s duty of loyalty to the association or its
members or stockholders; acts or omissions not in good faith or which involve
intentional misconduct or a knowing violation of law; or any transaction from which
the director derives an improper personal benefit.  This provision shall not effect the
liability of a director for any act or omission occurring prior to the effective date of
this provision.

3. Article VIII amended by changing Section 2 to read:

SECTION 2.  At all times each shareholder shall be entitled to one vote for each acre
of land owned by him that is entitled to stock, not however to exceed in the aggregate
an amount equal to the number of acres on which a qualified recipient/individual
landowner is entitled to receive irrigation water under Section 426.6 of the
Reclamation Reform Act of 1982, as the Section now exists or may hereafter be
amended.

4. Article XIII amended to read:

The corporation shall have perpetual existence.

2007 AMENDMENTS:

1. Article VI, Section 7 is amended to read is follows: 

Except for operation, maintenance and repair, no work shall be undertaken, purchase
made or indebtedness incurred or be authorized during any one year, whereof the cost
shall exceed One Million Dollars ($1,000,000) until it shall have first been ratified
by at least two-thirds of the shares represented by the votes cast at an election to be
called for that purpose.  Special elections may be called and held for such purpose
under such by-laws as the Board of Directors may prescribe, not inconsistent with
these Articles.
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2. Article VII, Section 2 of the Articles of Incorporation of the Grand Valley Water Users
Association is amended to read is follows: 

Members of the Board of Directors of the Association shall be elected as follows:

(a) The annual election of members of the Board of Directors shall be held on the
second Tuesday of February, 2008, and on the second Tuesday of February
of each year thereafter, in such manner as the by-laws shall provide.  At the
annual election there shall be one vote per share of capital stock of the
Association, regardless of the number of directors being elected.  An elector
who owns one share of capital stock shall be entitled to cast his vote for one
of the candidates for director at the annual election.  An elector who owns
more than one share of capital stock shall be entitled to cast his votes for any
one or more of the candidates for director in any manner desired by the
elector.  Any tie votes for members of the Board of Directors shall be
resolved by lot in the manner set forth in the by-laws.  

(b) At the election of the Board of Directors held in 2007, the following
procedures shall apply: All eleven members of the Board of Directors shall
be elected at the 2007 election.  The eleven candidates receiving the most
votes shall be elected to the Board of Directors.  The four persons receiving
the most votes shall be elected for a term of three years.  Of the remaining
seven persons, the four persons receiving the most votes shall be elected for
a term of two years.  The remaining three persons shall be elected for a term
of one year. 

(c) Upon the expiration of the initial staggered terms provided for in Subsection
(b), above, all directors shall thereafter be elected for three year terms.  For
purposes of determining the terms of office of directors, a “year” shall be
deemed to be the period from the date of one annual election to the date of
the next annual election. 

3. Article VII, Section 3 of the Articles of Incorporation of the Grand Valley Water Users
Association is amended to read is follows: 

Each director shall possess the following qualifications at the time of his election or
at the time of his appointment to fill a vacancy on the Board of Directors:

(a) The director shall be a natural person who is a resident of the Grand Valley
Irrigation district (defined in Article IV, Section 5, above); and 

(b) The director shall be the owner of at least two and one-half (2 Ω ) acres of
land to which shares of stock of the Association are appurtenant (“qualifying
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land”).  As used in this Section, a person shall be considered to be an owner
of qualifying land if the person meets one of the following requirements:

(1) The person is an owner of record, either solely, as a joint tenant or as
a co-tenant, of the qualifying land;

(2) The qualifying land is owned of record by a corporation, limited
liability company, partnership or other organization, association or
entity, either solely, as a joint tenant or as a co-tenant, and the person
owns a voting interest in the organization, association or entity; or 

(3) The land is owned of record by a trust or by trustees of a trust,  either
solely, as a joint tenant or as a co-tenant, and the person is a trustee
of the trust.

(c) If a director ceases meet the qualifications set forth in Subsections (a) or (b),
above, during his term of office, he shall no longer be qualified to be a
director and his office shall be deemed vacant.

4. Article VIII, Section 1 of the Articles of Incorporation of the Grand Valley Water Users
Association is amended to read is follows: 

The following provisions shall govern the qualifications of electors and the voting
of shares:

(a) At all elections each elector shall possess the following qualifications at the
time of the election, except as otherwise provided in Subsection (d), below:

(1) The elector shall be the owner of at least one share of capital stock of
the Association and shall have been the owner thereof, as shown by
the books of the Association, for at least twenty days before such
election; and

(2) The elector shall be at least eighteen years of age.

(b) For purposes of Subsection (a)(1), above, an elector shall be considered to be
the owner of capital stock of the Association if the elector is a natural person
who meets one of the following requirements:

(1) The person is an owner, either solely, as a joint tenant or as a co-
tenant, of the capital stock;

(2) The capital stock is owned by a corporation, limited liability
company, partnership or other organization, association or entity,
either solely, as a joint tenant or as a co-tenant, and the person owns
a voting interest in the organization, association or entity; or 
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(3) The capital stock is owned by a trust or by trustees of a trust,  either
solely, as a joint tenant or as a co-tenant, and the person is a trustee
of the trust.

(c) There shall be only one vote per share of capital stock of the Association.  If
a share of stock is owned by more than one person, organization, association
or entity, the owners of the share of stock shall decide the person who shall
be the elector for that share, which person shall be qualified as set forth in
Subsections (a) and (b), above, and shall declare the identity of such person
to the Association at or prior to the election.  If the owners of a share of stock
fail to make such declaration and multiple votes are attempted to be cast by
or on behalf of the share of stock, all of the votes cast by or on behalf of that
share of stock shall be invalidated and disregarded.

(d) If capital stock of the Association is appurtenant to lands that are subdivided
into lots or smaller parcels, the Association may require the formation of a
homeowners association or similar organization to represent all such lands
on matters relating to the Association.  The Association’s annual assessment
for all of the capital stock appurtenant to subdivided lands that are
represented by a homeowners association will be billed to that homeowners
association, and the homeowners association shall provide to the Association
the name and address of the natural person to whom the billing for the annual
assessment shall be sent.  Such person shall be at least eighteen years of age. 
Notwithstanding anything to the contrary stated above, the elector for all of
the capital stock appurtenant to subdivided lands represented by a
homeowners association shall be the natural person designated in the
Association’s records as the person at the homeowners association to whom
the billing for the annual assessment shall be sent.

(e) Any qualified elector shall be entitled to appoint a proxy to vote the elector’s
shares, in the manner provided by applicable Colorado law.

5. Article VII, Section 16 of the Articles of Incorporation of the Grand Valley Water
Users Association is amended to read is follows: 

The Association shall indemnify, to the fullest extent permitted by applicable law in
effect from time to time, any person, and the estate and personal representative of any
such person, against all liability and expense (including attorneys' fees) incurred by
reason of the fact that he is or was a director or officer of the Association or, while
serving as a director or officer of the Association, he is or was serving at the request
of the Association as a director, officer, partner, trustee, employee, fiduciary, or agent
of, or in any similar managerial or fiduciary position of, another domestic or foreign
corporation or other individual or entity or of an employee benefit plan.  The
Association shall also indemnify any person who is serving or has served the
Association as director, officer, employee, fiduciary, or agent, and that person's estate
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and personal representative, to the extent and in the manner provided in any bylaw,
resolution of the directors, contract, or otherwise, so long as such provision is legally
permissible.
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BY LAWS OF THE 

GRAND VALLEY WATER USERS’ ASSOCIATION 

   

ARTICLE I 

Articles of Incorporation. 
     The object of this Association, territory covered, the qualifications, 
duties, rights and liabilities of the members of this Association, the number 
and election of, and the qualifications, duties, rights and liabilities of the 
Directors of this Association, shall be as provided for and as required and 
stated in the Articles of Incorporation, and these by-laws. 
 

ARTICLE II 
Stockholders. 

Section 1.  Annual meetings. 
The regular annual meeting of the stockholders of this Association 

shall be held at Grand Junction, Mesa County, Colorado, on the date 
established in the Articles of Incorporation and at the time set by the 
Board of Directors. 

 
Section 2.  Special meetings. 

Special meetings of the stockholders of this Association may be 
held at any time pursuant to a resolution of the Board of Directors or as 
otherwise may be provided or required by the laws of the State of 
Colorado. 

 
Section 3.  Notice of meetings. 
 Notice of all regular and special meetings of the stockholders shall 
be given as required by the laws of the State of Colorado. 
 
Section 4.  Voting. 
 Only stockholders of record shall be entitled to vote at the regular 
and special meetings of stockholders.  At such meetings each shareholder 
shall be entitled to one vote for each share of stock held in his name, and 
only such number of shares as are appurtenant to what is classed as 
Class 1 acres on the records of the Association.  Directors shall be elected 
in the manner set forth in the Articles of Incorporation. 
 
Section 5.  Definition of terms relating to stock and stockholders.  
 

(a) When the words “share,” “shares,” or “stock” are used in the 
Articles of Incorporation or these by-laws, they shall be taken to mean, 
until shares are actually issued, the shares of the capital stock of the 
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Association agreed to be taken by subscribers (or their successors in 
interest) for the capital stock of the Association, as shown by the records 
of the Association, whose subscriptions have not for any reason been 
canceled or the land for which the subscriptions were made have not been 
excluded by the United States government from the Grand Valley Project, 
Colorado. 
 
 (b) When the words “shareholder,” “shareholders,” 
“stockholder,” or “stockholders” are used in the Articles of Incorporation or 
these by-laws, they shall be taken to mean, until shares are actually 
issued, subscribers (or their successors in interest) for the stock of the 
Association, whose subscriptions have not for any reason been canceled 
or the land for which the subscriptions were made have not been excluded 
by the United States government from the Grand Valley Project, Colorado. 
 
Section 6.  Quorum. 
 For the purpose of determining a quorum only shares of 
outstanding stock which are appurtenant to land classed as Class 1 acres 
as specified in Section 4 of this article shall be considered.  A majority of 
such shares of outstanding stock unless otherwise provided in the Articles 
of Incorporation or by the laws of the State of Colorado shall be necessary 
to constitute a quorum at all meetings of stockholders.  When a quorum is 
present at any meeting a majority of the stock represented there at unless 
otherwise provided in the Articles of Incorporation or by the laws of the 
State of Colorado, shall decide any question brought before such meeting. 
 
Section 7.  Failure of quorum. 
 In the event no quorum is present at any meeting the Directors may 
call another meeting of stockholders as soon as reasonably possible, 
provided, however, nothing herein contained shall prevent any meeting 
when a quorum is not present from being adjourned from time to time for 
the purpose of securing a quorum. 
 
Section 8.  Proxies. 
  Any stockholder entitled to vote may be represented at any 
regular or special meeting of stockholders by a duly appointed proxy.  The 
Association shall prepare a standard proxy appointment form, which form 
shall be approved by the Board of Directors and made available to 
stockholders.  The appointment of a proxy shall be made using the 
association’s approved proxy appointment form.  The proxy appointment 
form shall be signed by the stockholder making the appointment, but shall 
require no other attestation.  No proxies shall be recognized unless the 
proxy appointment form is executed within eleven months of the date of 
the meeting at which the form is presented.  Any individual appointed as a 
proxy must be a stockholder in the Association and must be present at the 
meeting to vote the shares under such proxy.  If an individual appointed as 
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a proxy is not present at a meeting to vote the shares under the proxy, the 
members of the board of Directors who are present at the meeting at 
which the proxy is to be voted shall be deemed to have been appointed as 
the proxies to vote the shares of the stockholder who signed the proxy 
appointment form.  Such shares shall be split evenly between the 
members of the Board of Directors who are present at the meeting. 
 
Section 9.  Registration Committee. 
 To facilitate stockholders elections, whether general or special, 
there shall be hereafter a standing committee of three known as the 
Registration Committee, consisting of the Secretary and two other persons 
to be selected by the Board of Directors.  The Registration Committee 
shall register and tabulate proxies and voters before the time of holding 
any stockholders’ election and shall collect, tabulate and announce the 
votes cast at any stockholder’ election. 
 
Section 10.  Time of filing of proxies. 
  All proxy appointment forms signed by any shareholder shall 
be delivered to the Registration Committee at least 1 hour prior to the start 
of the stockholder’s meeting at which the proxy is to vote. 
 
Section 11.  Tabulation of proxies. 
 The Registration Committee shall register all proxies and persons 
entitled to vote and to what extent, either in person or by proxy and shall in 
a systematic way register and tabulate said voters and votes so the same 
may be readily cast at such meeting and shall report the result at the 
opening of the stockholders’ meeting, and if said report is not unanimous, 
majority and minority reports or a report from each member may be 
reported to the stockholders’ meeting and in such an event, the 
stockholders at the meeting shall decide the legal voters and proxies 
reported. 
 
Section 12.  Judges of election. 
 The presiding officer at a stockholders meeting shall appoint a 
committee of three members to act as the judges of election.  They shall 
not be candidates for election as Directors.  They shall provide a ballot 
box to be used at the meeting.  Each ballot shall state the names of 
candidates voted for, and the number of votes for each, and shall be 
signed by the elector.  The committee shall furnish the blank ballot, and 
count and report the result of the vote. 
 
Section 13.  Order of business. 
 The order of business at the regular annual meeting and so far as 
possible at all other meetings of stockholders shall be as set by the board 
of Directors. 
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Section 14.  Officers of meetings. 
 The President, if present, shall preside at all meetings of the 
stockholders.  In his absence the Vice-President shall preside.  If both 
President and Vice-President are absent a presiding officer shall be 
elected by the members present.  The Secretary shall keep or cause to be 
kept a faithful record of the proceedings of all stockholders meetings. 

ARTICLE III 
Directors 

 
 

Section 1.  Number and authority 
 There shall be eleven members of the Board of Directors.  The 
Board of Directors shall be elected in accordance with the Articles of 
Incorporation of the Association and shall be elected to serve for their 
ensuing term and until the election of their respective successors.  The 
Board of Directors shall have entire charge of the property, interests, 
business and transactions of the Association, with full power and authority 
to manage and conduct the same. 
 
Section 2. Classes of Directors. 
 
 (a) There shall be three classes of directors, as follows: 
 
  (i) Class A:  Class A shall consist of the three directors 
elected for one year terms at the election of the Board of Directors held in 
2007 and their successors.  After the expiration of the initial one year term 
for Class A directors, all future terms for Class A directors shall be for a 
period of three years as set forth in the Articles of Incorporation.  Thus, the 
initial term for Class A directors expired in 2008, the next term for Class A 
directors will expire in 2011, and subsequent terms shall expire every 
three years thereafter. 
 
  (ii) Class B:  Class B shall consist of the four directors 
elected for two year terms at the election of the Board of Directors held in 
2007 and their successors.  After the expiration of the initial two year term 
for Class B directors, all future terms for Class B directors shall be for a 
period of three years as set forth in the Articles of Incorporation.  Thus, the 
initial term for Class B directors will expire in 2009, the next term for Class 
B directors will expire in 2012, and subsequent terms shall expire every 
three years thereafter. 
 
  (iii) Class C:  Class C shall consist of the four directors 
elected for three year terms at the election of the Board of Directors held 
in 2007 and their successors.  All future terms for Class C directors shall 
also be for a period of three years as set forth in the Articles of 
Incorporation.  Thus, the initial term for Class C directors will expire in 
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2010, the next term for Class C directors will expire in 2013, and 
subsequent terms shall expire every three years thereafter. 
 
 (b)  The sole purpose of having three classes of directors is to 
maintain the staggered terms for directors as mandated by the 
amendments to the Articles of Incorporation adopted in 2007.  The 
directors of all classes of directors shall otherwise have equal rights, 
duties and responsibilities. 
 
 (c)  If no quorum is present for the annual meeting of stockholders 
at which members of the Board of Directors are elected, incumbent 
members of the Board of Directors whose terms have expired shall 
continue to serve until the election of their successors or until their re-
election at an annual meeting where a quorum is present.  When such an 
election occurs, the persons elected to the Board of Directors shall serve 
the remaining term of the class of directors to which they were elected.  
For example, no quorum was present for the annual meeting scheduled 
for 2008.  Thus, the Class A directors whose terms expired in 2008 shall 
continue to serve until their successors are elected or until they are re-
elected at an annual meeting where a quorum is present.  If this occurs at 
the annual meeting in 2009, the Class A directors elected at the 2009 
annual meeting will serve until 2011, which is the expiration date of the 
next Class A term.   
 
 (d) If no quorum is present for two or more consecutive annual 
meetings, two or more classes of directors will be up for election at the 
next annual meeting at which a quorum is present.  In such case, the 
directors shall fill the open positions in the various classes up for election 
based on the number of votes received by each director.  The directors 
receiving the fewest number of votes at the annual meeting will be elected 
to the class of directors with the shortest remaining term, the directors 
receiving the next fewest number of votes at the annual meeting will be 
elected to the class of directors with the next shortest remaining term, and 
so forth.  
 
Section 3.  Resolving tie votes. 
 Any tie votes in the election for members of the Board of Directors 
shall be resolved by lot with the judges of election committee conducting a 
random drawing. 
 
Section 4.  Qualifications. 
 No person shall be elected, nor shall be competent to act as a 
Director of the Association unless possessing the qualifications prescribed 
in the Articles of Incorporation of the Association. 
 
Section 5.  Vacancies. 
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 Any vacancy occurring in the Board of Directors shall be filled for 
the unexpired term by a majority of the remaining members.  In the event 
of the membership of the Board falling below the number necessary for a 
quorum, a special meeting of the stockholders shall be called and such 
number of Directors shall be elected thereat to restore the membership of 
the Board to its full number. 
 
Section 6.  Regular meetings. 
 The regular meetings of the Board of Directors shall be held in the 
office of the Association in the City of Grand Junction, Colorado, monthly 
at the date and time set by the Board of Directors.  If deemed expedient 
however the Board may meet any time or place, provided the place is 
designated in the notice of the meeting. 
 
Section 7.  Special meetings. 
 Special meetings of the Board of Directors may be held at any time 
on the call of the President, providing each member of the Board be given 
notice of the time, place and purpose of meeting at least 24 hours prior 
thereto.  Special meetings may be held at any time and place and without 
notice by unanimous consent of the Board. 
 
Section 8.  Quorum. 
 A majority of the Board of Directors shall constitute a quorum and a 
majority vote of the members in attendance at any Board meeting shall in 
the presence of a quorum, decide its action.  A minority of the Board 
present at any regular or special meeting may, in the absence of a 
quorum, adjourn to a later date, but may not transact any business until a 
quorum has been secured. 
 
Section 9.  Election of officers. 
 At the first meeting of the Board of Directors after the election of 
directors each year a President, Vice-President, Secretary, Treasurer or 
other officers shall be elected to serve for the ensuing year and until the 
election of their respective successors.  Election shall be by ballot and a 
majority of the votes cast shall be necessary to elect.  The Secretary and 
the Treasurer need not be stockholders. 
 
Section 10.  Compensation of Directors, officers and employees. 
 The Board of Directors shall fix the compensation of Directors, 
officers and employees. 
 
Section 11.  Order of business. 
 The regular order of business at meetings of the Board of Directors 
shall be as set by the Board of Directors. 
 
Section 12.  Auditing  
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 An independent auditor shall be retained to examine the books of 
the Association, and shall report their findings at the annual meeting of the 
stockholders. 
 
Section 13.  Bonds of officers and employees. 
 The Board shall have the power to require any officer or employee 
to give any and all bonds for the protection of the Association as it may 
deem necessary or desirable. 
 

ARTICLE IV 
Revenues. 

 
Section 1.  Raising of revenues. 
  
 The Board of Directors for the purpose of raising revenues to meet 
any and all obligations of the Association are empowered to and shall 
make all necessary levies or assessments against shares of stock of the 
Association and / or establish charges for water and other services all to 
the end that there may be sufficient funds available to promptly meet when 
due any and all obligations of the Association as aforesaid, to be done as 
provided by the laws of Colorado or by any contract between the United 
States and the Association. 
 
Section 2.  Payment of assessments and service charges. 
 Any order or resolution levying any such assessments or 
establishing charges for water or other services shall specify the time or 
times when the same shall be payable and shall be levied or established 
sufficiently in advance of the date of payment so as to permit of collection 
thereof in an orderly and business-like manner on or before the time when 
due. 
 
Section 3.  Amount of Assessments and service charges. 
 In determining the amount of any such assessments and / or water 
or other service charges reasonable allowance for estimated deficits 
caused by the failure of some stockholders to pay the same shall be 
made. 
 
Section 4.  Notice of assessment. 
 The Secretary on or before fifteen days in advance of the date of 
payment shall notify each shareholder of any and all such assessments 
and of the amount thereof and the time payable either personally or by 
depositing the same in the postoffice, postage paid, addressed to the 
stockholder at his last known address as shown by the records of the 
Association. 
 
Section 5.  Interest on delinquent assessments.  
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 All assessments shall bear interest at a rate to be fixed when the 
assessment is made from the date due until paid. 
 

ARTICLE V 
Section 1.  Remedies in General. 
 
 The Association shall have all remedies provided by its Articles of 
Incorporation, in contracts between the Association and the United States, 
and by law against its stockholders for non-payment of levies, 
assessments, charges for water service and other services, and any other 
amounts due to the Association (referred to herein as “Amounts Due”).  
The delinquent stockholder shall also pay all costs and expenses, 
including without limitation court costs and attorneys’ fees, incurred by the 
Association in enforcing and collecting the Amounts Due and in exercising 
the remedies available to it (referred to herein as “Collection Costs”), and 
interest as specified in Section 2, below.  All remedies shall be exercised 
in accordance with and in compliance with the Association’s Articles of 
Incorporation, the contracts between the Association and the United 
States, and applicable law.  All remedies available to the Association shall 
be cumulative, and the exercise of one remedy does not preclude the 
exercise of other available remedies. 
 
Section 2.  Interest.   
 
 All Amounts Due shall bear interest at the rate of twelve percent 
(12%) per annum from the due date until paid in full by or on behalf of the 
delinquent stockholder.  All Collection Costs shall bear interest at the rate 
of twelve percent (12%) per annum from the date such costs were paid by 
the Association until paid in full by or on behalf of the delinquent 
stockholder.  All interest accruing on Amounts Due and on Collection 
Costs shall be referred to herein as the “Interest.”  The amount of Interest 
to be charged on Amounts Due and on Collection Costs may be revised 
from time to time by resolution of the Board of Directors of the Association. 
 
Section 3.  Specific Remedies.   
 
 Remedies available to the Association for collection of Amounts 
Due, Collection Costs and Interest include the following:  
 
            (a)  All Amounts Due, together with Collection Costs and Interest, 
shall be a lien on the delinquent stockholder’s stock in the Association and 
on the land of the of the delinquent stockholder to which such stock is 
appurtenant (collectively referred to herein as the “Liened Property”), until 
the Amounts Due, Collection Costs and Interest are paid in full.  This lien 
may be foreclosed and the Liened Property may be sold in the manner 
provided by applicable Colorado law for the foreclosure of mortgages.  
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Every published notice in such foreclosure proceedings shall include a 
statement to the effect that any purchaser at the foreclosure sale shall 
purchase the Liened Property subject to the lien of the Association for any 
Amounts Due that are not included in the foreclosure proceeding and 
subject to the lien of any future levies, assessments, charges for water 
service and other services, and any other amounts due to the Association.  
Every purchaser under the foreclosure proceedings shall take title to the 
Liened Property subject to the continuing lien of the Association and/or the 
United States as provided in the Association’s Articles of Incorporation, 
the contracts between the Association and the United States, the 
subscriptions for stock to the Association and/or applicable law. 
 
            (b)  The Association may refuse to deliver water to the delinquent 
stockholder until the Amounts Due, together with all Collection Costs and 
Interest, have been paid in full.  If at any time water is being delivered to a 
delinquent stockholder, the Association may shut off the water to the 
stockholder and keep the water shut off until the Amounts Due, together 
with all Collection Costs and Interest, have been paid in full. 
  
            (c)  The Association may maintain an action against the delinquent 
stockholder in a court with jurisdiction for collection of the Amounts Due, 
together with Collection Costs and Interest. 
 
            (d) The Association may forfeit all of the delinquent stockholder’s 
stock in the Association.  Prior to forfeiting a stockholder’s stock in the 
Association, the Association shall send a written notice to the stockholder 
demanding payment of all Amounts Due, Collection Costs and Interest 
and specifying the date the forfeiture is to take effect.  This notice shall be 
sent by first class mail to the address of the stockholder as shown in the 
records of the Association at least thirty days prior to the date the 
forfeiture is to take effect.  If all Amounts Due, Collection Costs and 
Interest are paid prior to the date the forfeiture is to take effect as specified 
in the notice, the stock shall not be forfeited. 
 
 (e)  The Association shall also be entitled to exercise any other 
remedy available to it under its Articles of Incorporation, in contracts 
between the Association and the United States, or by law.   
 
 Section 4.  Enforcement by the United States. 
 
 To the extent provided in the contracts between the Association 
and the United States, the United States shall be allowed to exercise the 
rights and remedies of the Association as set forth in this Article V. 
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ARTICLE VI 
Amendments. 

Section 1.  Amendment of Articles of Incorporation. 
 Amendment may be made to the Articles of Incorporation in the 
manner provided by law. 
 
Section 2.  Amendment to by-laws. 
 The Board of Directors may amend, alter, add to or repeal these 
by-laws subject only to the limitations provided by the Articles of 
Incorporation or by any contract between the United States and the 
Association. 
 

ARTICLE VII 
Repeal of former by-laws. 

Section 1. 
 Any and all by-laws heretofore adopted and in force are hereby 
repealed and these by-laws or as they may hereafter be amended, shall 
constitute the sole and only by-laws of the Association and shall take 
effect immediately upon their adoption. 
 
 
 
Resolution To Adopt These By Laws  
 
Was Made On _December 4, 2008  
    
 
 
Grand Valley Water Users’     ATTEST: 
          Association 
 
 
 D. Kim Albertson                 Daniel E. Cronk   
President, Board of Directors                     Secretary 

























































































































































































  
GRAND VALLEY POWER PLANT 

FEASIBILITY STUDY 
 

September 22nd, 2015 
 
 
 

1032 Grandview Drive 
Ivins, Utah 84738, USA 



 Executive Summary 
The Grand Valley Hydroelectric Power Plant is owned by the Orchard Mesa Irrigation District and the 
Grand Valley Water Users Association. The plant was built in 1933 and is currently operating is an 
inefficient and deteriorating state. The purpose of this feasibility report is to assess rebuild and upgrade 
options. The objective of the districts is to restore the facility to an economically and operationally 
sustainable condition.  
The rebuild/upgrade recommendation is to increase the maximum generation output from 2.75 MW to 
4.1 MW. This will not require additional flows. The increased generation is due to increased turbine and 
generator efficiencies, as well as increased head on the power plant due to lowering tailrace elevation 
an additional foot. Due to the current interconnect and power sales agreements, the maximum 
production is limited to 3.5 MW. This can be increased in the future as explained in the feasibility study.  
Under existing conditions, the average annual production and revenue are 11,000 MWHrs and 
$450,000. After the plant rebuild, the average annual production and revenue will be approximately 
17,000 MWHrs and $675,000 with potential for additional revenue as explained in the feasibility study.  
The plant rebuild is estimated at $5,200,000. A hydropower loan from the Colorado Water Conservation 
Board (CWCB) is available. The loan parameters are 90% principal at 2% interest for 20 years (10% 
equity). The annual loan payment is estimated at $286,000. In the spring of this year, Sorenson 
Engineering assisted the Uncompahgre Water Users Association secure $7,000,000 from CWCB for their 
Drop 5 hydroelectric site.   
The current power purchase agreement is for $40 per MWHr. This contract expires on December 31st 
2020. The current avoided cost rate for XCEL Energy is $30 per MWHr. This rate is assumed for year 
2021 onward.  The Economic Pro Forma is shown below.

Year Price per 
MWHr

Annual 
Generation 

(MWHr)

Average 
Annual 
Gross 

Revenue

Annual 
Loan 

Payment
Annual 

Operations & 
Maintenance

Average Year 
BOR Lease 

Payment
Average 

Annual Net 
Revenue

Low Year 
Annual Net 

Revenue 
(2004)

Average 
Return on 

10% Equity
2017 $40.00 16,832 $673,297 $286,354 $73,000 $60,296 $253,646 -$23,012 49%
2018 $40.00 16,832 $673,297 $286,354 $74,460 $62,105 $250,377 -$25,464 48%
2019 $40.00 16,832 $673,297 $286,354 $75,949 $63,968 $247,025 -$27,976 47%
2020 $40.00 16,832 $673,297 $286,354 $77,468 $65,887 $243,587 -$30,548 47%
2021 $30.00 16,832 $504,972 $286,354 $79,018 $67,864 $71,737 -$125,538 14%
2022 $30.00 16,832 $504,972 $286,354 $80,598 $69,900 $68,120 -$128,236 13%
2023 $30.00 16,832 $504,972 $286,354 $82,210 $71,997 $64,411 -$130,998 12%
2024 $30.00 16,832 $504,972 $286,354 $83,854 $74,157 $60,607 -$133,827 12%
2025 $30.00 16,832 $504,972 $286,354 $85,531 $76,382 $56,705 -$136,725 11%
2026 $30.00 16,832 $504,972 $286,354 $87,242 $78,673 $52,703 -$139,693 10%
2027 $30.00 16,832 $504,972 $286,354 $88,987 $81,033 $48,598 -$142,733 9%
2028 $30.00 16,832 $504,972 $286,354 $90,766 $83,464 $44,388 -$145,846 9%
2029 $30.00 16,832 $504,972 $286,354 $92,582 $85,968 $40,068 -$149,036 8%
2030 $30.00 16,832 $504,972 $286,354 $94,433 $88,547 $35,638 -$152,302 7%
2031 $30.00 16,832 $504,972 $286,354 $96,322 $91,204 $31,093 -$155,649 6%
2032 $30.00 16,832 $504,972 $286,354 $98,248 $93,940 $26,430 -$159,076 5%
2033 $30.00 16,832 $504,972 $286,354 $100,213 $96,758 $21,647 -$162,587 4%
2034 $30.00 16,832 $504,972 $286,354 $102,218 $99,661 $16,740 -$166,184 3%
2035 $30.00 16,832 $504,972 $286,354 $104,262 $102,651 $11,706 -$169,869 2%
2036 $30.00 16,832 $504,972 $286,354 $106,347 $105,730 $6,541 -$173,644 1%

Economic Pro Forma, Grand Valley Hydro
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INTRODUCTION 
The Orchard Mesa Irrigation District and the Grand Valley Water Users Association are assessing 
the rebuild/upgrade options for the Grand Valley Power Plant (GVPP). The objective of the 
districts is to restore the facility to an economically and operationally sustainable condition.  

HISTORY 
The GVPP was constructed in 1933 by Xcel Energy, formerly known as the Public Service 
Company. Orchard Mesa Irrigation District and Grand Valley Water Users Association recently 
acquired the GVPP from Xcel Energy. The facility has been operated under cautious supervision 
since.  
In the fall of 2014, a power outage caused the DC battery system to be drawn down below its 
normal operating voltage. This under-voltage condition caused several components to fail in the 
plant’s control system.  Caribou Construction isolated all of the components involved in the 
failure and the plant was put back online. Caribou construction installed vibration switches in 
July of 2015 to automatically shut down the facility in the case of high vibration.  

UPGRADE RECOMMENDATIONS 
Canal/Flume 
Raising the intake water level is possible. This would require raising flume sideboards and banks 
of the existing canals. Increasing the head on the plant would exceed the interconnect contract’s 
maximum generation of 3.5 MW, thus the additional expense is not recommended.  
Intake/Bypass 
Water level transducers upstream and downstream of the trash racks are recommended. A 
differential between the two will indicate plugging of the trash rack and automatically send out 
an alarm phone call via the new automatic telephone dialer discussed in the control section. 
Installation of conduit and control wire from the powerhouse to the intake structure will be 
required. Automatic control of the bypass gates are required in order to bypass excess flow. An 
automatic overflow siphon is already in place.  
Penstock 
The penstock consists of two 78” diameter steel penstocks that are 120’ long each. These 
penstocks were installed in 1993. The exterior is in great condition; however the inside needs to 
be recoated. This will increase the Hazen Williams friction factor from an estimated 70 to 130. 
This will extend the life of the penstocks as well.  The scroll case and draft tube is will also need 
to be recoated.  
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Turbines 
All existing turbine components need to be replaced with new parts except the draft tube and 
spiral case.  This includes the runners, turbine shafts, shaft seals, guide bearings, coupling bolts, 
wicket gates, bottom rings, head covers, shift rings, and wicket gate bushings. The new 
components will interface with the original generator coupling and turbine stay ring.  A 
preliminary turbine layout is attached in Appendix A.  
The recommended turbine manufacturer is represented by Far East Engineering of Boise, Idaho. 
The turbine would be of American/European design built in China. Similar vertical Francis units 
were installed in the Ridgway Hydro Project near Montrose, Colorado. The new turbine 
performance is shown in Table 1. The runner design was checked in order to ensure that no 
cavitation occurs due to the current tail water elevation. 
 

TABLE 1: NEW TURBINE EFFICIENCIES 
The new generator efficiency is estimated at 94%. Therefore, the new ”water to wire” peak 
efficiency is approximately 82.5%. The existing “water-to-wire” efficiency is estimated at 54% 
(see Appendix J). 
The runners are capable of approximately a 4% increased efficiency if the scroll case and draft 
tube were replaced with a more flow conducive geometry. This is not recommended due to the 
intensive cost of this work (concrete demo, etc.). 
Generators 
The generation units will need to be disassembled and rewound. The new generator efficiency is 
estimated to be 94%. Specific recommendations for the generators and other miscellaneous 
components are listed below. 
 

1. Rewind stator from 2300 volt to 4160 volt (higher voltage for economic reasons), 
1750kw with .90 power factor. 

2. Rewind rotor class f/h. 
3. Add new temperature sensors to stator, oil, bearings. 
4. New wear rings. 
5. Couple/align/dowel new turbine shaft to existing shaft. 
6. New wicket servos. 
7. New servo control assembly. 
8. New HPU to control both units (208 volt, 3 phase). 
9. Rewind/rebuild existing vertical DC exciters. 
10. Turn slip rings & commutators and install new brushes. 
11. Rebuild/replace all generator bearings. 
12. Rebuild generator braking cylinders. 

Flow (cfs) 150 200 250 300 325 350 375 400 
Efficiency (%) 52 72 80.8 84 86 87.8 87.6 84.6 
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13. Repaint units. 
14. Install two new sump pumps with piping. 
15. Install new cooling water filter with piping. 
16. Install new air compressor & controls for braking (208 volt, 3-phase). 

 
Riverside Inc is recommended for the generator work. Additional specifications and quote are 
attached in Appendix E. Please note that the name plate of the generators will show 1,750 KW 
with a 0.9 power factor. 
 
Power House Electrical 
Specific recommendations for the power house’s electrical components are listed below. 
 

1. Disconnect existing control panel. The plan is to relocate existing control to another 
location in power house for display.  

2. Remove the open bus switchgear behind the existing control panel. 
3. Remove the existing 2300V cable & control wiring. 
4. Saw cut the existing concrete for new power and control conduits. 
5. Install new conduits & cable trenches and replace concrete. 
6. Install new line neutral cabinets adjacent to the generators to facilitate connection to 

the generator leads.  
7. Install 5kV circuits from the outdoor switch gear to the generators. 
8. Install control circuits from the control panels to both generators, substation, HPU 

skid, and the intake structure. 
9. Install a DC distribution panel.  
 

Caribou Construction is recommended to complete this work. Additional specifications and 
quote are attached in Appendix F.  
 
Controls 
The existing controls are recommended to be replaced with utility grade manual hard-wired 
controls. They would be PLC based automatic control for reliable unmanned operation. They 
would be backed-up by the existing 125 volt DC service battery system for operation of essential 
features during power outages, specifically closing the wicket gates and turbine shutdown. The 
control panel would be fitted with an automatic telephone dialer to alert of alarm conditions.  A 
dial in function will allow remote monitoring of the plant, including critical variables from any 
telephone.  
The controls would consist of auto start and plant head level flow control. Level/output graphs, 
event logging, and status display will be available through a touch screen operator interface 
unit. The operator interface unit will have the ability to allow remote access. High speed 
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communication is advisable for remote communication. The operator interface unit display can 
be seen from smart phones via the high speed communication.  
Voltage regulator control equipment for excitation will be installed. The voltage regulator will 
have power factor control mode.   
Penstock, turbine, turbine discharge, and cooling water pressure transducers would be installed. 
Vibration switches, speed relay, sync check relay, under/over voltage relays, over/under 
frequency relay, ground fault relay, generator multi-function relay, transformer multi-function 
relay, etc. would also be installed. For appropriate alarms, the controls will automatically shut 
the plant down. Bat Electric is recommended for this work. Additional specifications and quote 
are attached in Appendix E.  
 
Switchgear 
The existing 2300 volt switchgear will need to be replaced. The voltage of the generator, 
controls, and switchgear would be increased to 4160 volt for economic reasons. Due to space 
constraints in the existing power house, the new switchgear will be installed outside in the 
existing substation area in weatherproof cabinets. Bat Electric is recommended for this work. 
Additional specifications and quote are attached in Appendix E.  The facility one-line diagram is 
attached in Appendix C. 
 
Substation 
The new structure is to be designed with appropriate NESC clearances. Xcel will inspect the 
grounding plan. Specific recommendations for the substation are listed below. 
 

1. Remove all existing substation equipment, structures, & concrete. 
2. Remove existing pole mounted breaker from the pole north of the plant & inspect it. 
3. Remove existing overhead power lines. 
4. Install concrete foundations with oil spill containment for the new transformer & 

switchgear.  
5. Install new 5MVA, 12.47kV to 4160V step-up transformer.  
6. Install new wood structure in place of the existing breaker pole. 
7. Install new group operated switch on the new wood structure. 
8. Reinstall the breaker on the new structure.   
9. Install new station class lightening arresters on the new structure. 
10. Install underground 12.47kV circuit from the new breaker pole to the transformer. 
11. Install new ground grid & fence on a foot print about half the size of the existing yard. 
12. Install new 5kV circuit from the new transformer to the new switchgear.  
13. Install new SEL relaying in the control panels. 
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A refurbished step-up transformer is recommended. This will save the project $55,000. 
Sorenson Engineering always buys refurbished transformers for its projects from T & R Electric 
located in South Dakota.  
Tailrace 
The current tailrace elevation was measured at 4691.1 ft. The minimum tailrace elevation from 
the 1933 plans (see Figure 1) is 4688.3 ft. The recommended turbine manufacture guaranteed 
no cavitation issues at this elevation. Lowering of the tailrace to this elevation is recommended.  
For the future production model, a conservation elevation of 4690.1 ft was applied. Orchard 
Mesa Irrigation district is recommended to complete this work.  

 

ICE PROBLEMS 
The facility currently battles ice problems in the winter. This “frazil ice” is soft/amorphous ice 
formed by the accumulation of ice crystals in water that is too turbulent to freeze solid. This 

FIGURE 1: TAILRACE ELEVATIONS 
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problem can be reduced by managing water at velocities less than 2.5 ft/s until an ice cap forms 
over the canal. This ice cap will act as an insulator and flows can then be increased.  

INTERCONNECT, POWER SALES, & RECS 
GVPP interconnects with XCEL Energy. The current interconnect contract allows for 3.5 MW. 
This will allow the project to increase max output from 2.75 MW to 3.5 MW. The current Power 
Purchase Agreement (PPA) is with XCEL energy. The power purchase price is $40 per MWHr. The 
power sales contract allows sales up to 3.5 MW. The contract expires December 31st 2020. A 
new contract is preferred to be negotiated as soon as possible.  
Kent Scholl (303-571-7009, kent.scholl@xcellenergy.com) is the contact with XCEL Energy for 
GVPP. He understands that a contract extension with XCEL is needed in order to amortize a bank 
loan to refurbish the plant. The current avoided cost rate for XCEL Energy is $30 per MWHr. 
Sorenson Engineering requested a higher price for the power ($60 to $70 per MWHr). An update 
should be available soon. Sorenson Engineering is also exploring an amendment to the PPA and 
Interconnection Agreement to increase the maximum output to 4.1 MW. Preliminary power 
sales exploration was completed. A summary is attached in Appendix H. 
A renewable energy credit (REC) is an environmental commodity that represents the added 
value of the generation source being clean renewable energy. Renewable Energy Credits (RECs) 
are being produced by the Grand Valley Power Plant. One REC is produced for every MWHr 
produced. The current market fluctuates between $0.50 and $1.00 per REC. With an average 
annual future production of nearly 17,000 MWHrs, an additional revenue of $10,000-$15,000 is 
potentially available. Under the current power sales agreement, XCEL Energy keeps the RECs. 
When negotiations for the next power sales agreement occur in 5 years, it is recommended to 
push to keep these RECs.  

HYDROLOGY 
Water is diverted from the Colorado River at the Grand Valley Diversion Dam into the 
Government High Line Canal approximately 23 miles Northeast of Grand Junction, Colorado. 
Approximately 4.6 miles below the diversion dam at the inlet of Tunnel #3, water for the 
Orchard Mesa Diversion is diverted from the GHC. This water passes through the Orchard Mesa 
Siphon under the Colorado River and then through the Orchard Mesa Power Canal.  
19 years of daily flow data for the Orchard Mesa Power Canal was obtained from the Colorado 
Division of Water Resources (station ORCHIDCO). The flow in this canal is split between the 
power plant and the Orchard Mesa Pumping Plant. There is not a flow gage on either of these 
structures. Therefore, flow data was split with conservative guidance from Max Schmidt, 
manager of Orchard Mesa (see below). 

 Start of irrigation season to April 30th, subtract 350 cfs from gage 
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 May 1st to May 30th, subtract 420 cfs from gage 
 June 1st to August 30th, subtract 460 cfs from gage 
 September 1st to September 30th, subtract 420 cfs from gage 
 October 1st to end of irrigation season, subtract 350 cfs from gage 

CURRENT PRODUCTION 
In November of 2014, a site visit was made with a deadweight pressure tester to measure the 
actual net head on the unit at various flows. The tester was also used to estimate existing 
generation unit efficiencies at various flows. The existing penstock Hazen Williams’s friction 
factor is estimated at 70. The turbine X generator efficiency is estimated at 54%. Results are 
attached in Appendix J.   
The flow data, net head, and generation unit efficiencies were used to produce the current 
production model. The production model summary is shown in Table 2.  

 
TABLE 2: EXISTING CONDITIONS PRODUCTION MODEL 

  

1996 1,432 1,694 1,524 993 478 0 822 697 888 701 519 1,970 11,719
1997 1,975 1,789 864 1,113 913 837 734 928 875 1,145 662 1,801 13,636
1998 1,914 1,730 895 998 877 793 726 871 921 1,102 906 1,914 13,647
1999 1,962 1,774 885 906 912 883 792 853 911 1,063 631 1,915 13,487
2000 1,862 1,722 803 747 818 657 435 172 148 1,074 695 1,960 11,095
2001 1,953 1,772 618 806 941 622 361 844 829 759 808 1,893 12,205
2002 1,908 1,723 1,559 934 830 644 446 384 545 690 756 1,831 12,248
2003 1,814 1,611 822 763 955 822 767 374 843 1,115 612 393 10,890
2004 0 0 83 909 896 720 762 647 736 944 214 0 5,911
2005 0 0 114 958 944 809 861 831 898 1,012 305 1,823 8,556
2006 1,734 1,458 901 1,002 934 762 865 821 920 950 477 1,738 12,562
2007 1,761 1,568 891 1,021 1,029 848 904 942 1,110 968 0 0 11,044
2008 0 0 216 921 968 873 950 940 905 1,143 451 1,979 9,346
2009 1,973 926 700 1,080 926 900 927 895 896 1,051 637 1,820 12,730
2010 1,432 1,694 1,524 993 478 0 822 697 888 701 519 1,970 11,719
2011 848 306 1,099 934 967 838 915 887 918 1,120 0 1,211 10,043
2012 1,432 1,694 1,524 993 478 0 822 697 888 701 519 1,970 11,719
2013 372 600 819 329 820 835 740 859 931 1,153 36 1,203 8,697
2014 1,797 1,622 785 880 898 896 899 1,066 1,045 1,110 1,201 1,919 14,118

Average 1,377 1,247 875 909 845 671 766 758 847 974 524 1,543 11,336

Sept. Oct. Nov. Dec.
Existing Conditions Grand Valley Production in Megawatt Hours

Year Jan. Feb. Mar. Apr. May June Annual 
TotalJuly Aug.
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UPGRADED PRODUCTION 
The upgraded recommendations allow for the new units to produce a maximum of 4.1 MW. Due 
to the current interconnect and power sales contracts, the maximum production is limited to 3.5 
MW. The capital cost for the extra 600 KW capacity is a very low cost and provides additional 
generation potential if the current power sales and interconnection are amended. It also 
provides increased generation potential in 5 years after the current power sales agreement 
expires.  
The new ”water-to-wire” peak efficiency is approximately 82.5%. If the recommended upgrades 
were installed, the total output on the day of the test would have been 4.1 MW instead of 
2.7MW (800 cfs). 
An upgraded production model was created using the following upgraded parameters. 

1. New turbine efficiencies 
2. New generator efficiencies 
3. Increased generator capacities, 2.05 MW each. The combined total production is 

limited to a total output of 3.5 MW due to the Interconnect and Power Sales 
Agreements.  

4. Increased head from digging out tailrace (1’). 
The upgraded 3.5 MW production model summary is shown in Table 3.  

 
TABLE 3: 3.5 MW MAXIMUM PRODUCTION MODEL 

  

1996 2,219 2,240 2,022 1,419 745 0 1,307 1,090 1,366 1,094 753 2,604 16,860
1997 2,604 2,352 1,255 1,738 1,421 1,322 1,145 1,463 1,339 1,787 1,032 2,384 19,842
1998 2,604 2,352 1,333 1,555 1,405 1,264 1,136 1,393 1,436 1,722 1,260 2,604 20,064
1999 2,604 2,352 1,319 1,411 1,401 1,397 1,252 1,362 1,405 1,659 874 2,520 19,557
2000 2,520 2,436 1,227 1,165 1,263 1,037 678 269 230 1,675 959 2,604 16,064
2001 2,604 2,352 930 1,258 1,467 986 572 1,334 1,298 1,202 1,143 2,604 17,750
2002 2,604 2,352 2,390 1,463 1,322 1,007 680 559 842 1,082 1,098 2,604 18,003
2003 2,604 2,352 1,238 1,198 1,498 1,312 1,208 589 1,289 1,742 954 613 16,597
2004 0 0 130 1,400 1,432 1,127 1,198 1,012 1,163 1,457 317 0 9,236
2005 0 0 182 1,501 1,479 1,291 1,378 1,325 1,427 1,577 453 2,604 13,218
2006 2,604 2,309 1,414 1,562 1,480 1,203 1,382 1,305 1,443 1,482 726 2,602 19,513
2007 2,602 2,352 1,400 1,593 1,605 1,353 1,429 1,466 1,734 1,512 0 0 17,047
2008 0 0 334 1,437 1,496 1,355 1,494 1,486 1,395 1,785 642 2,604 14,028
2009 2,604 1,260 1,077 1,687 1,435 1,429 1,473 1,431 1,378 1,641 887 2,588 18,891
2010 2,219 2,240 2,022 1,419 745 0 1,307 1,090 1,366 1,094 753 2,604 16,860
2011 1,315 420 1,540 1,456 1,505 1,316 1,455 1,420 1,417 1,747 0 1,596 15,187
2012 2,219 2,240 2,022 1,419 745 0 1,307 1,090 1,366 1,094 753 2,604 16,860
2013 563 937 1,296 505 1,270 1,336 1,162 1,341 1,439 1,800 56 1,680 13,384
2014 2,518 2,322 1,074 1,393 1,374 1,421 1,438 1,671 1,629 1,729 1,686 2,604 20,858

Average 1,948 1,730 1,274 1,399 1,320 1,061 1,211 1,194 1,314 1,520 755 2,107 16,832

Sept. Oct. Nov. Dec.
3.5 MW Grand Valley Production in Megawatt Hours

Year Jan. Feb. Mar. Apr. May June Annual 
TotalJuly Aug.
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ADDITIONAL UPGRADE POTENIAL 
The main obstacle of additional upgrades is the interconnection agreement XCEL Energy. The 
current agreement allows for a maximum production of 3.5 MW. An amendment to the 
interconnection agreement is needed to increase the maximum production. An amendment 
would require an interconnection study and an interconnection rebuild. The estimated cost of 
the interconnect study $20,000. The cost of the interconnect rebuild is highly variable. This cost 
is estimated between $150,000 and $600,000.  
In addition to an Interconnection Agreement Amendment, the power sales contract needs to be 
amended as well. There are five years remaining on the current power sales contract. This 
contract allows for the sale of 3.5 MW. An amendment would need to be negotiated to sell the 
increased 600 KW during the next 5 years. It is recommended to negotiate sales for 4.1 MW 
under the next power sales agreement. The 4.1 MW potential production model is shown below 
in Table 4. 

 
TABLE 4: 4.1 MW MAXIMUM PRODUCTION MODEL 

The production increase is estimated at 875 MWHrs annually. Assuming the additional 600 KW 
of increased production would be sold at the current avoided cost of $30 per MWHr, the 
increased revenue is approximately $26,000 annually.  
There is potential to raise the water level of the upstream canals and flumes in order to increase 
head on the power plant. Every 1’ of head level increase will add approximately 230 MWHr in 
production annually. At $40 per MWHr, this will increase annual revenue by approximated 

1996 2,230 2,593 2,335 1,538 745 0 1,307 1,090 1,366 1,094 807 3,023 18,127
1997 3,025 2,734 1,337 1,738 1,421 1,322 1,145 1,463 1,339 1,787 1,032 2,762 21,104
1998 2,996 2,709 1,396 1,555 1,405 1,264 1,136 1,393 1,436 1,722 1,397 2,987 21,395
1999 3,019 2,729 1,373 1,411 1,401 1,397 1,252 1,362 1,405 1,659 969 2,928 20,907
2000 2,897 2,743 1,257 1,165 1,263 1,037 678 269 230 1,675 1,068 3,018 17,302
2001 3,013 2,729 955 1,258 1,467 986 572 1,334 1,298 1,202 1,267 2,979 19,060
2002 2,990 2,687 2,474 1,463 1,322 1,007 680 559 842 1,082 1,203 2,920 19,228
2003 2,898 2,580 1,292 1,198 1,498 1,312 1,208 589 1,289 1,742 954 613 17,173
2004 0 0 130 1,400 1,432 1,127 1,198 1,012 1,163 1,457 330 0 9,249
2005 0 0 182 1,501 1,479 1,291 1,378 1,325 1,427 1,577 480 2,893 13,533
2006 2,773 2,312 1,417 1,562 1,480 1,203 1,382 1,305 1,443 1,482 756 2,772 19,889
2007 2,809 2,504 1,400 1,593 1,605 1,353 1,429 1,466 1,734 1,512 0 0 17,406
2008 0 0 334 1,437 1,496 1,355 1,494 1,486 1,395 1,785 697 3,026 14,504
2009 3,024 1,447 1,097 1,687 1,435 1,429 1,473 1,431 1,378 1,641 982 2,869 19,893
2010 2,230 2,593 2,335 1,538 745 0 1,307 1,090 1,366 1,094 807 3,023 18,127
2011 1,330 482 1,739 1,456 1,505 1,316 1,455 1,420 1,417 1,747 0 1,854 15,721
2012 2,230 2,593 2,335 1,538 745 0 1,307 1,090 1,366 1,094 807 3,023 18,127
2013 582 944 1,302 505 1,270 1,336 1,162 1,341 1,439 1,800 56 1,904 13,641
2014 2,816 2,529 1,209 1,393 1,374 1,421 1,438 1,671 1,629 1,729 1,849 2,986 22,043

Average 2,151 1,943 1,363 1,418 1,320 1,061 1,211 1,194 1,314 1,520 814 2,399 17,707

Sept. Oct. Nov. Dec.
4.1 MW Grand Valley Production in Megawatt Hours

Year Jan. Feb. Mar. Apr. May June Annual 
TotalJuly Aug.
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$9,000. In order to utilize the increased potential head, the interconnect agreement needs to be 
modified for a larger facility.  

ECONOMICS 
Capital Cost Estimate 
The capital cost estimate for the recommended plant upgrade is approximately $5,200,000 (see 
Table 5). Quotes from Far East Power Equipment, Riverside Inc, Caribou Construction, and Bat 
Electric, and Sorenson Engineering are included in the capital cost. A high contingency of 20% is 
used due to the nature of a plant rebuild (increased scope of work possible). Additional 
contingency items could include interconnect study, interconnect. Additionally, if Davis Bacon 
wages or a bid bond is required, the capital cost will increase.  $50,000 is budgeted for XCEL 
Energy to inspect grounding and possible other unknowns.  

 
TABLE 5: REBUILD CAPITAL COST 

The Far East Engineering quote is attached is Appendix D. The Riverside Inc quote is attached is 
Appendix E. The Caribou Construction quote is attached is Appendix F. The Bat Electric quote is 
attached is Appendix G.  
The capital cost estimate is based on quotes from companies that Sorenson Engineering has 
hired several times. Ted Sorenson, owner of Sorenson Engineering, owns 14 small hydro plants 
and these are the companies that he uses when building a new project. Please note this capital 
cost is based using the design build team that was used for the Ridgway Dam, Arrowrock, and 
South Canal Hydro projects. In these past projects, the next highest bidders were nearly double 

Item # Description Units #Units Unit Price Total
1 New HDPE Plastic Trash Rack (installation included) Square Ft 450 $90 $40,500
2 Tailrace Dig Down Lump Sum 1 $30,000 $30,000

Generator Rewind & Misc Mechanical Supply/Install
Riveride Inc

4 Penstock, Scroll Case, and Draft Tube sandblast and repaint Lump Sum 1 $106,640 $106,640
5 Automatic Trash Chute Gates Lump Sum 1 $30,000 $30,000

Turbine Supply
Far East Power Equipment
Plant Electrical & Substation
Caribou Construction (w/ refurbished transformer)
Control/Switchgear Supply & Onsite Start-up Service
Bat Electric
Civil, Mechanical, and Electrical Engineering
Project Management, Surveying, Loan, and PPA assistance
Sorenson Engineering

10 XCEL Energy Costs?? Lump Sum 1 $50,000 $50,000
11 Colorado Water Conservation Board Loan Service Fee % 2% $101,612 $101,612
12 Contingency % 20% $867,093 $867,093
13 Estimated  Cost $4,335,466
14 Total Estimated  Cost (w/ Contingincy) $5,202,559

$816,000

$1,166,714$1,166,7141Lump Sum

9

8
7
6

3

Capital Cost, Grand Valley Hydro Rebuild

$350,000$350,0001Lump Sum

Lump Sum 1 $515,000 $515,000
$1,129,000$1,129,0001Lump Sum

Lump Sum 1 $816,000
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the cost of this design build team. If the project is put out to bid, please consider these capital 
cost estimates confidential.  
Annual Costs 
A Colorado Water Conservation Board loan is recommended.  There is a specific loan program 
for hydroelectric. The loan parameters are 90% principal at 2% interest for 20 years (10% 
equity). The annual loan payment is estimated at $286,000 (see Table 6). 

 
TABLE 6: LOAN COST 

The annual operation & maintenance cost is estimated at $53,000. This includes 
boiler/machinery and business interruption insurance. The total estimated year one cost is 
estimated at $420,000 (see Table 7).   

 
TABLE 7: ANNUAL COST 

The project sponsor must show that the project is technically, economically, and institutionally 
feasible. In the spring of this year, Sorenson Engineering assisted the Uncompahgre Water Users 
Association secure $7,000,000 for their Drop 5 hydroelectric site.   
  

Capital Cost 5,202,559$ 
Loan Principal (90%) 4,682,303$ 
Equity (10%) 520,256$    
Loan Term (years) 20
Interest Rate 2.00%
Annual Loan Payment $286,354

Grand Valley Rebuild Loan

Labor $40,000
Insurance $15,000
Scheduled Maintenance $10,000
Unscheduled Maintenance $8,000

Subtotal (O&M) $73,000
Annual Cost of Financing $286,354

Average BOR Lease Payment $60,296
First Year Total Annual Cost 419,651$   

Grand Valley Rebuild Annual Cost
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Economic Pro Forma 
The Economic Pro Forma is shown in Table 8. The current contract PPA rates from XCEL are used 
until December 31st 2020 ($40 per MWHr). The current avoided cost rate for XCEL Energy is $30 
per MWHr. This rate is assumed for year 2021 onward.  A more detailed Economic Pro Forma is 
attached in Appendix B. An electronic copy of the economic excel spread will be provided so 
numbers can be updated as negotiations with XCEL progress.   

 
TABLE 8: ECONOMIC PRO FORMA 

BUREAU OF RECLAMATION LEASE PAYMENTS 
The project is permitted with the Bureau of Reclamation through a Lease of Power Privilege 
(LOPP). The annual lease payments started at $0.03 per KWh in 2011 with a 3% escalator. 
Detailed lease payment scenarios for future years are shown in the Detailed Economic Pro 
Forma in Appendix B. 
Sorenson Engineering assisted the Uncompahgre Water Users Association secure multiple 
LOPP’s last year with a lease payment of $0.02/KWh with no escalator. It is recommended to 
amend the Grand Valley LOPP with the same lease payments.  

EXTERNAL FACTORS 
Due to the high priority water right of the Orchard Mesa Irrigation District, low water availability 
is unlikely. The major external factor that can affect the GVPP is a prolonged periods of no flow 
due to work on the canals, the Orchard Mesa Pumping Plant, the Grand Valley Diversion Dam, or 

Year Price per 
MWHr

Annual 
Generation 

(MWHr)

Average 
Annual 
Gross 

Revenue

Annual 
Loan 

Payment
Annual 

Operations & 
Maintenance

Average Year 
BOR Lease 

Payment
Average 

Annual Net 
Revenue

Low Year 
Annual Net 

Revenue 
(2004)

Average 
Return on 

10% Equity
2017 $40.00 16,832 $673,297 $286,354 $73,000 $60,296 $253,646 -$23,012 49%
2018 $40.00 16,832 $673,297 $286,354 $74,460 $62,105 $250,377 -$25,464 48%
2019 $40.00 16,832 $673,297 $286,354 $75,949 $63,968 $247,025 -$27,976 47%
2020 $40.00 16,832 $673,297 $286,354 $77,468 $65,887 $243,587 -$30,548 47%
2021 $30.00 16,832 $504,972 $286,354 $79,018 $67,864 $71,737 -$125,538 14%
2022 $30.00 16,832 $504,972 $286,354 $80,598 $69,900 $68,120 -$128,236 13%
2023 $30.00 16,832 $504,972 $286,354 $82,210 $71,997 $64,411 -$130,998 12%
2024 $30.00 16,832 $504,972 $286,354 $83,854 $74,157 $60,607 -$133,827 12%
2025 $30.00 16,832 $504,972 $286,354 $85,531 $76,382 $56,705 -$136,725 11%
2026 $30.00 16,832 $504,972 $286,354 $87,242 $78,673 $52,703 -$139,693 10%
2027 $30.00 16,832 $504,972 $286,354 $88,987 $81,033 $48,598 -$142,733 9%
2028 $30.00 16,832 $504,972 $286,354 $90,766 $83,464 $44,388 -$145,846 9%
2029 $30.00 16,832 $504,972 $286,354 $92,582 $85,968 $40,068 -$149,036 8%
2030 $30.00 16,832 $504,972 $286,354 $94,433 $88,547 $35,638 -$152,302 7%
2031 $30.00 16,832 $504,972 $286,354 $96,322 $91,204 $31,093 -$155,649 6%
2032 $30.00 16,832 $504,972 $286,354 $98,248 $93,940 $26,430 -$159,076 5%
2033 $30.00 16,832 $504,972 $286,354 $100,213 $96,758 $21,647 -$162,587 4%
2034 $30.00 16,832 $504,972 $286,354 $102,218 $99,661 $16,740 -$166,184 3%
2035 $30.00 16,832 $504,972 $286,354 $104,262 $102,651 $11,706 -$169,869 2%
2036 $30.00 16,832 $504,972 $286,354 $106,347 $105,730 $6,541 -$173,644 1%

Economic Pro Forma, Grand Valley Hydro
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the power plant. The past effect of this is seen in the low generation years of the production 
models. The chance of this happening in the future is reduced by the rebuilding of the power 
plant.  
It is recommended to complete future work that affects canal flow as fast as possible during the 
fall and spring no flow periods. One day of lost revenue (3.5 MW at $40 per MWHr) is 
approximately $3,300. 
Large amounts of “fazil” can also cause decreased production. The new trash racks will help 
decrease problems. Sorenson will work with Orchard Mesa on reducing fazil ice in the canal as 
explained in the Ice Problems section.  
The current production models are built on historical flow data and then factor in these external 
factors. In order to cover other externalities, Business Interruption, Boiler/Machinery, and 
General Liability insurance are recommended.  This cost is included in the annual costs.  

“DESIGN-BID-BUILD” VS “DESIGN-BUILD” 
Design-Bid-Build 
Design–bid–build is a traditional project delivery method in which the owner directly contracts 
with each individual separate entity involved with the design and construction of a project.  
 

 There is a greater risk to the owner of lack of proper coordination, cost over-runs and 
delays as a result of misunderstandings between professionals who have not worked 
together before on the specific type of project involved. In a project as technical as a 
hydroelectric power facility, this can present major hurdles to the success of the project 
and the satisfaction of the owner.  

 The project cost has the potential to increase dramatically from the initial bids received, 
due to change orders and delays. This particularly applies to a rebuild project because 
there are more uncertainties and less options in dealing with the constraints of an 
existing structure than when building a new plant from scratch. 

 There is a high potential for lack of proper understanding and communication among 
various sub-contractors and suppliers that can lead to duplications and cost overruns. 
This can also result in gaps and mistiming between the sub-contractors and suppliers. 
 

Design-Build 
Design–build is a project delivery method in which the design and construction services are 
contracted by a single entity known as the design–build contractor.    
 

 A quality design-build contractor should consist of an integrated team in which 
members fully understand the all the various aspects and challengers of hydropower 
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construction, and have regularly worked with each other, the agreed upon scope of 
work is fully understood by all members of the team. 

 There should be fewer change orders, if any, for additional scope of work added. This is 
due to a better understanding of the scope of the project by all members of the team. 
Contingency is built into the capital cost for change orders resulting from an increased 
scope of work. 

 This results in a smoother, more well-timed project, with each member coordinating in a 
synchronized manner with the other members. 

 Although initial bids from a Design-build team might appear to be higher than that of a 
design-bid- build, the final project cost is generally lower, and the quality and timing of 
the project is considerably better. 

 The Design-build form of construction generally results in a lower cost, better quality, 
and more timely project with less risk placed on the owner and the financing bank. 

 
It is recommended that a Design-build be used for this project. The capital cost estimate set 
forth in this feasibility study is based on the same design build team members that built the 
Ridgway Dam, Arrowrock, and the South Canal Hydro Projects. This team has the expertise and 
past work experience that will accommodate the most economical rebuild. 

ENVIRONMENTAL BENEFITS 
The clean renewable energy of this hydro power plant will likely offset production in a 
coal-fired power plant. The production of approximately 16,800,000 KWHrs annually will 
eliminate approximately 36,000,000 pounds of CO2, 30,000 pounds of NOx, and 65,000 
pounds of SO2 emissions into the environment every year.  

CONCLUSION 
The GVPP rebuild is found to be feasible with the current rates available from XCEL 
energy. The main obstacle is the securement of a long term power sales contract from 
XCEL Energy. We recommend a design build. An ambitious rebuild schedule is attached 
in Appendix I.  
 
 
  



 

 

 

 

 

 

 

 

 

APPENDIX A – Preliminary Turbine Layout





 

 

 

 

 

 

 

 

 

APPENDIX B – Detailed Economic Pro Forma



Year Price per
MWHr

Annual
Generation

(MWHr)

Low Year
Generation

(2004)

High Year
Generation

(2014)

Average
Annual
Gross

Revenue

Low Year
Gross

Revenue
(2004)

High Year
Gross

Revenue
(2014)

Annual
Loan

Payment

Annual
Operations &
Maintenance

BOR Levy
($/KWHr)

Average Year
BOR Lease

Payment

Low Year
BOR Lease

Payment

High Year
BOR Lease

Payment

Average
Annual Net
Revenue

Low Year
Annual Net
Revenue

(2004)

High Year
Annual Net
Revenue

(2014)

Average
Return on

10% Equity

Debt
Service

2017 $40.00 16,832 9,236 20,858 $673,297 $369,426 $834,309 $286,354 $73,000 $0.036 $60,296 $33,084 $74,716 $253,646 -$23,012 $400,239 49% 2.10
2018 $40.00 16,832 9,236 20,858 $673,297 $369,426 $834,309 $286,354 $74,460 $0.037 $62,105 $34,076 $76,957 $250,377 -$25,464 $396,537 48% 2.09
2019 $40.00 16,832 9,236 20,858 $673,297 $369,426 $834,309 $286,354 $75,949 $0.038 $63,968 $35,098 $79,266 $247,025 -$27,976 $392,739 47% 2.09
2020 $40.00 16,832 9,236 20,858 $673,297 $369,426 $834,309 $286,354 $77,468 $0.039 $65,887 $36,151 $81,644 $243,587 -$30,548 $388,842 47% 2.08
2021 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $79,018 $0.040 $67,864 $37,236 $84,093 $71,737 -$125,538 $176,267 14% 1.49
2022 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $80,598 $0.042 $69,900 $38,353 $86,616 $68,120 -$128,236 $172,163 13% 1.48
2023 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $82,210 $0.043 $71,997 $39,503 $89,214 $64,411 -$130,998 $167,953 12% 1.48
2024 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $83,854 $0.044 $74,157 $40,689 $91,891 $60,607 -$133,827 $163,632 12% 1.47
2025 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $85,531 $0.045 $76,382 $41,909 $94,647 $56,705 -$136,725 $159,199 11% 1.46
2026 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $87,242 $0.047 $78,673 $43,167 $97,487 $52,703 -$139,693 $154,648 10% 1.46
2027 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $88,987 $0.048 $81,033 $44,462 $100,412 $48,598 -$142,733 $149,979 9% 1.45
2028 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $90,766 $0.050 $83,464 $45,795 $103,424 $44,388 -$145,846 $145,187 9% 1.45
2029 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $92,582 $0.051 $85,968 $47,169 $106,527 $40,068 -$149,036 $140,269 8% 1.44
2030 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $94,433 $0.053 $88,547 $48,584 $109,722 $35,638 -$152,302 $135,221 7% 1.43
2031 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $96,322 $0.054 $91,204 $50,042 $113,014 $31,093 -$155,649 $130,041 6% 1.43
2032 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $98,248 $0.056 $93,940 $51,543 $116,404 $26,430 -$159,076 $124,724 5% 1.42
2033 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $100,213 $0.057 $96,758 $53,089 $119,897 $21,647 -$162,587 $119,267 4% 1.41
2034 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $102,218 $0.059 $99,661 $54,682 $123,494 $16,740 -$166,184 $113,666 3% 1.41
2035 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $104,262 $0.061 $102,651 $56,323 $127,198 $11,706 -$169,869 $107,917 2% 1.40
2036 $30.00 16,832 9,236 20,858 $504,972 $277,070 $625,731 $286,354 $106,347 $0.063 $105,730 $58,012 $131,014 $6,541 -$173,644 $102,016 1% 1.39

*Rates from 2021 onward are assumed
*O&M escalation of 2% applied

Economic Pro Forma, Grand Valley Hydro

*Existing XCEL Energy Contract valid until December 31st, 2020



 

 

 

 

 

 

 

 

 

APPENDIX C – One-Line Diagram 

  









 

 

 

 

 

 

 

 

 

APPENDIX D – Turbine Specifications & Far East Engineering 

Quote 

  



Far East Power Equipment, LLC 
    

2792 E Hard Rock Dr.,  Boise, Idaho 83712 
Phone: 208-387-2665, Mobile: 208-870-6868, Email: Liu@FEPE.NET 

 

July 9, 2015 

 
Ted Sorenson 
Sorenson Engineering 
5203 South 11th East 
Idaho Falls, ID 83404 
 
Subject: Proposal for Turbine Supply for Grand Valley Hydro Rehab Project 
 
Dear Ted 
 
We like to suggest to replace the all existing turbine components with new except the draft tube and 
spiral case.  The only interface will be with generator Coupling and Turbine Stay Ring.  That could 
make the installation easier.  
 
1. Performance Table at 73 ft head/400 CFS (max) 
 

Net Head (ft) 73 73 73 73 73 73 73 73  

Flow (cfs) 150 200 250 300 325 350 375 400  

Efficiency (%) 56 76 84.8 88 90 92 92.2 90 * 

Output (kW) 519 938 1309 1630 1806 1988 2135 2223 * 

Efficiency (%) 52 72 80.8 84 86 87.8 87.6 84.6 ** 

Output (kW) 482 889 1247 1556 1726 1897 2028 2089 ** 

          

* from Model for brand new design/condition draft tube and spiral cases   

** with correction for using existing draft tube and spiral cases    
 

2. Materials for major components 
 

Item 

No Component Material ASTM Equivalent Remarks 

1 Runner Stainless Steel ASTM A743 CA-6NM   

2 Turbine Shaft Forged Steel ASTM A668 Class D   

3 Shaft Seal Teflon Packing     

4 Guide Bearing Babbitt   Self Lubricated 

5 Coupling Bolts Forged Steel ASTM A668 Class J   

6 Wicket Gates Stainless Steel ASTM A743 CA-6NM   

7 Bottom Ring Carbon Steel ASTM A283 GrC with Stainless Steel Layer 

8 Head Cover  Carbon Steel ASTM A283 GrC with Stainless Steel Layer 

9 Shift Ring Carbon Steel ASTM A283 GrC   

10 Wicket Gate Bushings Self Lubricated     

 



3. Scope of Supply 
 

• Turbine Shaft          1 set 

• Turbine Runner          1 set 

• Turbine Shaft Seal         1 set 

• Turbine Guide Bearing        1 set 

• Turbine Distributor Assembly (head cover/wicket gates/bottom ring)  1 set 

• Turbine Wicket Gates Operating Mechanism      1 set 

• Coupling Bolts with Generator Shaft       1 set 

• RTD’s for Bearing          1 set 

• Shear Pin Signal Device        1 set 

• Special Tools          1 set 
 
4. Budgetary Price (FOB Site) 
 
$816,000 for two units. 
 
5. Delivery  
 
Within 12 months 
 
6. Terms 
 

• Price does not include any local taxes 

• Price is good for 60 days. 
 
If you have any comments,  please let me know. 
 
Best Regards 

 
Lianggao Liu, P.E. 
Principal  
 
Attachment 
 

• Turbine Assembly Layout - Preliminary 
 



 

 

 

 

 

 

 

 

 

APPENDIX E – Generator Specifications & Riverside Inc Quote 



 
 

P.O. Box 720 Parma, Idaho 83660 
Office 208.722.6731 Fax 208.722.6736 

Email riverside@rsicorp.net 

 

GRAND VALLEY HYDRO –COLORADO 

7/13/2015 
 

Cost estimate  
1. Disassembly, transport Turbine/Generator/components to Parma 
2. Rewind Stator 4160volt/1944kw with  

nameplate 1750kw with .90 power factor 
3.  Rewind Rotor class F/H 
4.  Add new RTD’s to stator, oil, bearings 
5.  Install New Stainless Runner (install only) 
6.  Install New Stainless Wear Rings (install only) 
7.  Install New Head Cover and turbine bearings (install only) 
8.  Couple/align/dowel new turbine shaft to existing shaft 
9.  Supply/Install New Wicket Servo 
10.  Supply/Install new servo control assy. 
11.  Supply/install single HPU that will control both units 
12.  Rewind/Rebuild existing vertical DC exciters 
13.  Turn slip rings and commutators and install new brushes 
14.  Rebuild/Replace all generator bearings 
15.  Supply/install 2 new sump pumps and piping 
16.  Supply/install New cooling water filter and piping 
17.  Rebuild generator braking cylinders 
18.  Supply/install New air compressor and controls for braking 
19.  Crane for outside powerhouse included 
20.  Transport, Re-install, paint 
21.  Test/commission 

 
Note:  Price includes Crane time for outside of power house loading/unloading 
 
Price per unit-------------------------$583,357.00 
 
Total for both Units------------------$1,166,714.00 
 
Note; This price is based on 160 day schedule 
 



 

 

 

 

 

 

 

 

 

APPENDIX F – Electrical/Substation Specifications & Caribou 

Construction Quote  



 

 

Grand Valley Hydropower Plant 

Electrical Scope and Cost Estimate 

July 2015 

 

 We have broken the electrical into two items: the Substation and the Plant Electrical.  

 

Substation: 

1. Remove all of the equipment, structures, and concrete from the existing substation. 

2. Remove the existing pole mounted breaker from the pole north of the plant and inspect it. 

3. Remove the overhead power lines. 

4. Install concrete foundations with oil spill containment for the new transformer and 

switchgear.  

5. Supply and install a new 5MVA 12.47kV to 4160V generator step-up transformer.  

6. Install Bat Electric supplied outdoor 5kV switchgear  

7. Supply and install a new wood structure in place of the existing breaker pole. 

8. Install a new group operated switch on the new wood structure. 

9. Reinstall the breaker on the new structure.   

10. Install new station class lightening arresters on the new structure. 

11. Install an underground 12.47kV circuit from the new breaker pole to the transformer. 

12. Install a new ground grid and fence on a foot print about half the size of the existing yard. 

13. Install a new 5kV circuit from the new transformer to the new switchgear.  

14. Supply the SEL relaying to be installed in the Bat Electric control panels. 

15. Provide engineering for the substation installation. 

16. Provide testing and programing of the SEL relays. 

 

Plant Electrical 

 

1. Move the existing control panel. 

2. Remove the open bus switchgear behind the existing control panel. 

3. Remove the existing 2300V cable and control wiring. 



4. Saw cut the existing concrete for new power and control conduits. 

5. Supply and install new conduits and cable trenches and replace concrete 

6. Install the Bat Electric supplied control panels. 

7. Install two Bat Electric supplied line neutral cabinets adjacent to the generators to facilitate 

connection to the generator leads.  

8. Supply and install 5kV circuits from the outdoor switch gear to the generators. 

9. Supply and install all control circuits from the control panels to both generators, the 

substation, one HPU skid and the intake structure. 

10. Supply and install two 2” conduit up the penstock to the head gate. 

11. Supply and install a DC distribution panel. 

 

 

Items not included: 

 

1. Electrical engineering for the plant. 

2. Disposal cost for any PCBs or asbestos. 

3. Any major upgrades to the station service or plant electrical. 

4. Any Xcel Energy costs. 

5. Any permitting costs. 

6. The position transducers for the gates. (usually Riverside supplied) 

7. Any level or pressure transducers. (usually Riverside supplied) 

 

 

 

Electrical Installation Cost:    $1,184,000 

 

Deduct for Refurbished Power Transformer:        $55,000 

 

 

 



 

 

 

 

 

 

 

 

 

APPENDIX G – Controls/Switchgear Specifications & Bat Electric 

Quote 
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CUSTOM 
CONTROLS 

AND 
SWITCHGEAR 

 BAT ELECTRIC, Inc. 
 20400 Martinez Lane 
 Redding, CA 96002 
 Phone 530-221-1336 
 Fax 530-221-3496 
 BATELECINC@aol.com 
 

 

July 14, 2015 

 

Sorenson Engineering 

5203 S 11
th

 E 

Idaho Falls, ID  83404 

 

Attn: Ted Sorenson 

Subj: Grand Valley Hydro Project 

Re: BAT-15Q0548 

 

Dear Ted, 

 

I am pleased to offer the following preliminary quotation for the Dual 1750kW Grand Valley 

Hydro Project’s electrical controls, switchgear, and miscellaneous equipment.  Since there are 

presently no specifications, this quotation is offered based on standard requirements for a project 

of this size.  Project requirements may cause revisions to this proposed list of materials and thus 

alter final prices. 

 

PROJECT GENERAL INFORMATION 

The power plant will consist of two Francis turbine-driven generator sets.  The Francis turbines 

are to have hydraulically operated wicket gates and inlet gate.  The generators will be of the 

synchronous type, rated 1750kW, 4.16kV, 3Ø, and 60Hz.  The controls will consist of manual 

hard-wired control and PLC based automatic control.  Automatic control will consist of auto 

start, and plant flow control.  The generators will be placed on-line when the unit is at rated 

speed, rated voltage, and in sync with the utility by a dedicated vacuum circuit breaker. 

 

SWITCHGEAR EQUIPMENT FOR DUAL 1750KW GENERATORS 

Qty 3- Pad Mounted Outdoor Switchgear Cubicle rated 4.16kV, 1200A 

2- 3 Pole, 4.16kV, Draw out Vacuum Main Circuit Breaker (1200A, 25kA), with 

125VDC open/close coils and 120VAC charge motor 

3- (BCT) Main Feeder Bus Current Transformers, 800/5 

2- (BPT) Bus Potential Transformers, 35/1, Mounted in Draw out Drawers 

2- (CCT) Excitation Cross Current Transformers (400/5) 

4- (GPT) Generator Potential Transformers, 35/1, Mounted in Draw out Drawers 

6- (GCT) Generator Current Transformers (400/5) 

4- Generator Main Breaker Open/Close Indicating Lights 

1- Lot Fuse Blocks, Terminal Blocks, and Nameplates as required 

 

mailto:BATELECINC@aol.com
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GENERATOR CONTROL PANEL EQUIPMENT LIST (TYPICAL OF 2) 

Qty 1- NEMA 12 Floor Mount Enclosure, ASA61 gray enamel 

1- (12/13/14) Speed Relay 

1- (25) Sync Check Relay (utility grade) 

1- (25A) Auto Synchronizer/Speed Control 

1- (39) Over Vibration Trip Circuit 

1- (GMFR) Generator Multi-Function Protective Relay:  (27/59 Under/Over Voltage (32R) 

Reverse Power, (40) Loss of Excitation, (46) Current Balance, (47) Phase Sequence, 

(49) Temperature, (51V) Volt Restrained Overcurrent, (59G) Ground Fault, and (81O/U) 

Over/Under Frequency and Metering (V, A, kW, PF, kVAR, HZ, kWH) 

1- (86E) Electrical Lockout Relay 

1- (86M) Mechanical Lockout Relay 

1- (86V/F) Volt/Frequency Lockout Relay 

1- (DMM) Digital Multi Meter 

1- (GAM) Generator Ammeter, (0-400A) 

1- (GFM) Generator Frequency Meter, (55-65Hz) 

1- (GVM) Generator Voltmeter, (0-5250V) 

1- (HM) Hour Meter 

1- (TACH) Tachometer, (0-? RPM) 

1- (WPM) Wicket Gate Position Meter, (0-100%) 

1- (1CS) Start/Stop Switch (Start-Stop) 

1- (52CS) Breaker Control Switch (Trip-Close) 

1- (GAS) Generator Ammeter Switch, 3-position with off 

1- (GVS) Generator Voltmeter Switch, 3 position with off 

1- (IGCS) Inlet Gate Control Switch (Close-Open) 

1- (MS) Mode Switch (Off-Man-Auto) 

1- (SMS) Start Mode Switch 

1- (SSW) Sync Switch with removable handle (On-Off) 

1- (VAS) Volt Adjust Switch (Lower-Raise) 

1- (WCS) Wicket Gate Control Switch 

2- On Line/Off Line Indicating Lights 

2- Wicket Gate Open/Close Indicating Lights 

2- Inlet Gate Open/Close Indicating Lights 

2- Start/Stop Indicating Lights 

1- (PLC) Programmable Logic Controller Expansion Rack with digital and analog I/O 

1- Fault Annunciator, 28-Point 

1- Lot Auxiliary Relays, Timers, and Power Supplies 

1- Lot Field Interconnect Terminal Blocks 

1- Lot Controls Fuses 

1- Lot Engraved Nameplates 

1- Lot Test Switches 

1- Lot Interface Excitation Controls (Excitation System optional) 

1- Lot Interface to Hydraulic Control System (HPU by others) 

1- Lot Interface to Cooling Water System 

1- Lot Interface to Turbine/Generator Alarm Panel 
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 PLANT CONTROL PANEL EQUIPMENT LIST  

 

Qty 1- NEMA 12 Floor Mount Enclosure, ASA61 Gray Enamel 

1- (TMFR) Transformer Multi-function Relay (50/51T), (51TG), (87T) 

1- (86P) Plant Lockout Relay 

1- (BMFR) Bus Multi Function Protective Relay (27/59), (46), (47), (51), (81 O/U) 

1- (BAM) Bus Ammeter, (0-2000A) 

1- (BDMM) Bus Digital Multi Meter 

1- (BFM) Bus Frequency Meter, (55-65Hz) 

1- (BGM) Bypass Gate Position Meters, (0-100%) 

1- (BVM) Bus Voltmeter, (0-5250kV) 

1- (BAS) Bus Ammeter Switch 

1- (BGCS) Bypass Gate Control Switch (Close-Open) 

1- (BVS) Bus Voltmeter Switch 

1- (ES) Emergency Stop 

1- (MS) Mode Switch (Man-Auto) 

1- (PLC) Programmable Logic Controller Main Rack with digital and analog I/O 

1- (PID) Flow Control  

1- (OIU) Operator Interface Unit, 10” Color Touch Screen 

1- Fault Annunciator, 28-Point 

1- Lot Auxiliary Relay, Timer, and Power Supplies 

1- Lot Field Interconnect Terminal Blocks 

1- Lot Control Fuses 

1- Lot Engraved Nameplates 

1- Lot Test Switches 

2- Bypass Gate Open/Close Indicating Lights 

1- Lot Interface Sump Pump Control 

1- Lot Interface to Bypass Gates Control System 

 

SYNC METER PANEL EQUIPMENT LIST 

Qty 1- NEMA 12 Enclosure, ASA61 Gray Enamel 

 1- (IFM) Incoming Frequency Meter (55-65Hz) 

1- (IVM) Incoming Voltmeter (0-5250kV) 

1- (RFM) Running Frequency Meter (55-65Hz) 

1- (RVM) Running Voltmeter (0-5250kV) 

1- (SSC) Syncscope (Slow-Fast) 

1- (SL) Sync Lights 

 

SHIP LOOSE ITEMS 

Qty 1- Breaker Lift Truck 

2- Magnetic Speed Pickups 
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EQUIPMENT MANUFACTURES 

The following equipment manufactures are proposed.  BAT ELECTRIC reserves the right to 

substitute equipment of equal quality at time of manufacture: 

 Main Circuit Breakers, 4.16kV, 1200A General Electric 

 Protective Relays, Utility Grade Beckwith/GE Multilin/SEL 

 Meters, 4 1/2", 1% Crompton 

 Switches, Series 26 Shallco 

 Transformers GE-ITI 

 PLC GE RX3i 

 Indicating Lights General Electric 

 Auxiliary Relays General Electric/Idec 

 

 

The control panel and switchgear will include three (3) sets of as-built drawings and manuals.  The 

manuals will include manufacturers published instructions, operation sequence, standard 

maintenance guidelines, material list, suggested spare parts list, and terminal block interconnect 

diagrams. 

 

Total Net Price …………………………………………………… $  384,700.00 

Delivery …………………………………………………………...  30-36 Weeks ARO 

FOB ……………………………………………………………….  Redding, California 

Terms ……………………………………………………………..  To Be Determined 

 

EQUIPMENT DIMENSIONS 

The proposed dimensions for the switchgear and control panel are as follows: 

 

 3 Switchgear High Voltage Cubicles To Be Determined 

 3 Control Panel Cubicles 108"(W) x 36"(D) x 90"(H) 

 1 Sync Meter Panel Attached to Controls 20"(W) x 10"(D) x 24"(H)  

 

OPTIONAL EQUIPMENT 

1. Provide Indoor Generator Line/Neutral Cubicle.  Cubicle to contain: 
 

 1Lot Mount (ET) Excitation Transformer (ET part of Option #2) 

 3ea (DCT) Differential Current Transformer (400/5) 

 1ea (GPT) Ground Potential Transformer (5kVA, 4.16kV/120V) 

 1ea (LR) GPT Load Resistor (13 Ohm) 

 3ea (LA) Lightning Arrestors (6kV) 

 1ea (SC) Surge Capacitor (4.16kV) 

 Net Adder for 2ea ……………………………………………$  35,000.00 

 

2.  Provide Voltage Regulator Control Equipment for Brushless Excitation.  Provide  

 Basler DECS 200 and 4000VA, 4.16kV/240V Control Power Transformer. 

  Net Adder for 2ea…………………………………………… $ 20,000.00 
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OPTIONAL EQUIPMENT – CONT. 

3.  Upgrade OIU to 15” Touch Screen.  OIU to have Level/Output Graphs, Event Logging and 

Status display. 

 Net Adder ………..….…...…………………………………..$ 17,500.00 

4. Add Additional Ethernet Port to 10” or 15” OIU for High Speed Communication Link. 

 Net Adder ………………...…………………………………..$ 3,000.00 

5.  Provide HPU Skid Control Panel.  

 Net Adder for …………………………...…………………….$   5,000.00 

 

6. Add Turbine/Generator Accessories: 

Turbine/Generator Alarm Panel (2) $ 3-5,000.00ea. 

Electronic Vibration Switches (4) $    1,350.00ea. 

Wicket Gate Position Transducer (2) $       750.00ea. 

Wicket Gate Limit Switches (6) $       250.00ea. 

Turbine Shutoff Valve Limit Switches (?) $       250.00ea. 

Bypass Gate Position Transducer (?) $    1,050.00ea. 

Penstock Pressure Transducers (2) $       425.00ea. 

Turbine Pressure Transducers (?) $       425.00ea. 

Turbine Discharge Pressure Transducers (?) $       475.00ea. 

Cooling Water Pressure Transducers (2) $       425.00ea. 

Seal Water Pressure Switch (?) $       200.00ea. 

Cooling Water Pressure Switch (?) $       200.00ea. 

Submersible Pressure/Level Transducers (2) $       900.00ea. 

 Total Net Adder . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .   $To be Determined 

 

7.  16 channel dialer w/rechargeable battery and 4 ea. signal isolators.  

 Net Adder ……….. ……...………………………………….. $    5,000.00 

 

The prices listed in this quotation are effective for six (6) months from the date of this letter.  This 

quote has not allowed any provisions for taxes or duties required in shipping into or out of the state 

of California, or into or out of the United States and other countries.  Any extra charges incurred by 

BAT ELECTRIC for shipping or taxes will be billed on a cost basis. 

 

The switchgear and controls will be completely shop tested before shipment.  On site relay 

calibration and high potential testing is not included in this quotation.  BAT ELECTRIC is an 

equipment supplier and will not perform installation of electrical equipment or field terminations. 

Startup service is available at the rate of $1,000.00 per day plus expenses.  For a project of this size, 

you should allow approximately 4-6 weeks and three trips to verify installation, startup the units and 

parallel to utility, tune auto restart, and adjust flow controls.  Note: If 12” OIU touch screen Option 

#5 is selected, will need to allow 5-10 days for on-site OIU operation verification by software 

programmer.  Programmer daily rate is $850.00 per day plus expenses. 
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We appreciate the opportunity to quote and supply your electrical switchgear and control equipment 

requirements.  BAT ELECTRIC can also provide price quotations on station service and substation 

protective relaying.  Please contact me directly if you have any questions and/or comments on this 

proposal you would like to discuss. 

 

Sincerely, 

 

 

 

Dan Batdorf 
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MAJOR COMPONENTS 
 

ITEM DESCRIPTION TYPE MANUFACTURER 

 

12/13/14 

 

Speed Relay 

 

SST2400A 

 

Dynalco 

 

25 

 

Sync Check 

 

BE1-25 

 

Basler 

25A Auto Synchronizer BE3-25A Basler 

BMFR Bus Multi Function Relay M3410A Beckwith 

47-27/59 Phase Sequence – U/O Voltage 

51 Over Current 

81O/U Over/Under Current Frequency 

 

52G 

 

Generator Breaker 

 

50-VCP-W25 

 

Cutler Hammer 

GMFR Generator Multi Function Relay SR489 

 

 

 

 

 

 

GE Multilin 

 

 

 

 

 

 

 

32R Reverse Power Relay 

46 Current Balance Relay 

47-27/59 Phase Sequence-U/O Voltage  

49 Temperature Relay 

51V Voltage Restrained Over Current  

59N Neutral Overvoltage Relay 

81 O/U Over/Under Frequency Relay 

87 Differential Relay 

TMFR Transformer SEL-787 Schweitzer Engineering 

Labortories 50/51T Transformer Over Current 

51GT Transformer Ground Over Current 

87T Transformer Differential 

86E, 86M Lockout Relays Series 76 Shallco 

 

86VF 

 

Volt/Freq Lockout 

 

700DC-P800 

 

Allen Bradley 

 

CT 

 

Current Transformer 

 

780 

 

ITI 

 

PT 

 

Potential Transformer 

 

PTG-3-2-60-123FF 

 

ITI 

 

PLC 

 

Programmable Logic Controller 

 

RX3i 

 

GE Fanuc 

  

Meters 

 

4 1/2" Switchboard 

 

Crompton 

  

Switchboard Switches 

 

Series26 

 

Shallco 

 

 

 

Surge Capacitors 

 

18L0015WH 

 

General Electric        * 

 

 

 

Lightning Arrestors 

 

9L11XPB06S 

 

General Electric        * 

 

*  -  Denotes Optional Equipment 



 

 

 

 

 

 

 

 

 

APPENDIX H – Preliminary Power Sales Exploration Summary  

  



Grand Valley Hydro Power Sales 

 

Platte River Power Authority –  

Paying $45-50/MWh for power right now. They may be able to help with wheeling. Contact: 

Debbie Seidman, seidmand@prpa.org. (970) 962-3000.  

 

Poudre Valley Rural Electric –  

Interested. They said they will get back to us and haven’t yet. Contact:  David White, (970) 282-

6414 

 

Yampa Valley Electric Association –  

Can only purchase 1.25 MW and they think this is a deal breaker. Need to follow up. Contacts: 

Diane Johnson, (970) 871-2220, DJohnson@yvea.com. The assistant may be easier to get ahold 

of: Larissa Wilson, LWilson@yvea.com.  

 

Grand Valley Power –  

Very interested. They say they can only purchase 1.0 MW. Contact: Steve Don, (970) 623-8572, 

sdon@gvp.org 

 

Holy Cross Energy –  

Interested. Chris, (970) 945-5491, childred@holycross.com.  

 

Glenwood Springs –  

Interested. May not be able to buy power until 2023. Contact: 

Robin Millyard, robin.millyard@cogs.us, 970-384-6409 

 

San Luis Valley –  

Preliminary contact made. They may be interested. Contact: Lauren Howard, 719-852-3538 



 

 

 

 

 

 

 

 

 

APPENDIX I – Proposed Rebuild Schedule  

  



Proposed Grand Valley Hydro Rebuild Schedule 

 

Item Description Timeline 

1 Apply for CWCB Loan 

 

Oct 2015 

2 Loan Approved 

 

Nov 2015 

3 Obtain Funds 

 

Dec 2015 

4 Order Turbines 

 

Dec 2015 

5 Order Controls & Switchgear 

 

Dec 2015 

6 Order Substation Equipment 

 

Dec 2015 

7 Order Trash Racks 

 

Dec 2015 

8 Pull Unit #1 and Begin Rewind (obtain final measurements for 

Turbine and send to Liu) 

Jan 2016 

9 Pull Unit #2 and Begin Rewind 

 

Mar 2016 

10 Recoat Penstocks 

 

Feb-Mar 2016 

11 Install New Trash Rack 

 

Feb-Mar 2016 

12 Substation and Electrical Work by Caribou 

 

Mar-Nov 2016 

13 Controls and Switchgear arrive from Batdorf 

 

June 2016 

14 Turbines arrive at RSI 

 

July 2016 

15 New HPU, Air Compressor, Sump Pumps, etc. installed by RSI 

 

July-Sept 2016 

16 Unit # 1 Installed by RSI 

 

July-Aug 2016 

17 Unit #2 Installed by RSI 

 

Aug-Sept 2016 

18 Batdorf Arrives to Claim all the Credit 

 

Nov 2016 

19 Online 

 

Nov 2016 

 



 

 

 

 

 

 

 

 

 

APPENDIX J – Present Turbine & Generator Efficiencies 

 Present Penstock Head Losses 

 



Unit 1

Velocity Measured

Head Head Head Net Turbine X 

Estimated Turbine Turbine Turbine  Head Actual Generator 

Run Flow Inlet Inlet Inlet (78") Turbine Measured Theoretical Efficiency

# CFS PSI ft ft ft MW MW %

2 340 31.7 73.23 1.6 74.85 1.15 2.15 53.4%

3 250 32.2 74.38 0.9 75.26 0.80 1.59 50.2%

4 150 32.7 75.54 0.3 75.85 0.38 0.96 39.5%

Unit 2

Velocity Measured

Head Head Head Net Turbine X 

Estimated Turbine Turbine Turbine  Head Actual Generator 

Run Flow Inlet Inlet Inlet (78") Turbine Measured Theoretical Efficiency

# CFS PSI ft ft Feet MW MW %

6 400 30.8 71.15 2.2 73.39 1.36 2.48 54.7%

7 250 32.2 74.38 0.9 75.26 0.80 1.59 50.2%

8 160 32.5 75.08 0.4 75.43 0.41 1.02 40.1%

* Test conducted November 2014

Grand Valley Hydro

Existing Turbine X Generator Efficiencies

Prepared by Ted P. Sorenson EIT

Reviewed by Ted S. Sorenson P.E.  



Unit 1

Measured

Pipe Velocity Pressure Pressure Total Penstock Calculated

Run Flow Diam Head Level Velocity Head Head Head Head Headloss Headloss Generation

# cfs inches ft ft/sec ft PSI ft ft ft C=70 KW

1 0 78 8.90 0.00 0.00 33.0 76.23 76.2 - 0

2 340 78 7.52 10.22 1.62 31.7 73.23 73.5 2.8 2.6 1150

3 250 78 8.30 7.52 0.88 32.2 74.38 74.7 1.6 1.5 800

4 150 78 8.80 4.51 0.32 32.7 75.54 75.8 0.5 0.6 380

Unit 2

Measured

Pipe Velocity Pressure Pressure Total Penstock Calculated

Run Flow Diam Head Level Velocity Head Head Head Head Headloss Headloss Generation

# cfs inches ft ft/sec ft PSI ft ft ft C=70 KW

5 0 78 8.60 0.00 0.00 32.9 76.00 76.0 - 0

6 400 78 7.49 12.03 2.25 30.8 71.15 72.3 3.7 3.5 1360

7 250 78 8.30 7.52 0.88 32.2 74.38 75.0 1.0 1.5 800

8 160 78 8.60 4.81 0.36 32.5 75.08 75.4 0.6 0.6 410

* Test conducted November 2014

Grand Valley Existing Penstock Head Losses

Measured vs Calculated

Prepared by Ted P. Sorenson EIT

Reviewed by Ted S. Sorenson P.E.  
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POWER DEVELOPMENT AUTHORITY

LoganTower Bldg-Suite620, 1580 Logan Street, Denver, Colorado 80203-1942
303/830-1550 • Fax 303/832-8205 • info@cwrpda.com

November 14, 2016

Ms. Anna Mauss

Finance and Administration Section

Colorado Water Conservation Board

1313 Sherman St., Room 718
Denver, CO 80203

Re: Letter of Support
Orchard Mesa Irrigation District and Grand Valley Water User's
Association

Grand Valley Power Plant Hydroelectric Project

Dear Ms. Mauss:

We understand the CWCB is considering a loan application from Orchard Mesa Irrigation District
a governmental entity) and Grand Valley Water User's Association (an Association) for the
Grand Valley Power Plant Hydroelectric Project in the approximate combined amount of $5.2
million.

The Authority's small hydropower loan prograrri currently provides loans of up to $2 million for
up to 20 years. Because this Project requires more than $2 million, a 30-year payback period, and
one of the participants is not a governrnental entity the Authority's small hydropower program
would not be a feasible alternative financing source. Therefore, the Authority is in full support of
the project and of the District/Association'sfunding request to the CWCB.

If you have any questions or we can be of further assistance, please let me know.

incerely, ,°`

8  . 
w..n

a 

Michael Brod

Executive Director




