
 

 

Capital Projects Advisory Review Board 

PROJECT REVIEW COMMITTEE 
 

 

LOCATION: Northwest Carpenters Facility 

25120 Pacific Highway South 

Kent, Washington 98032 

 

CALL-IN: Conference Bridge: 1-800-245-9874  Access Code: 5931232 

 WebEx Meeting: Click This Link at the start of the meeting; 

Meeting Number: 920 604 932  Password: CPARBapr2017 
 

 

 

AGENDA 

April 27, 2017 

 

 

 

9:00 am Welcome and Introductions   John Palewicz, Chair 

 

9:05 am Okanogan Co PUD 1 Project Presentation Panel Chair: Curt Gimmestad 

Enloe Hydroelectric Dam Project - DB David Beaudine, Kurt Boyd, Jim Burt, Bill Dobyns, 

John Lebo, Linneth Riley-Hall, Rob Warnaca 

 

9:25 am Panel Only Questions to Applicant  Panel Only 

 

9:40 am Public Comments Only (No questions) Public  

 

10:05 am Panel Deliberation & Determination  Panel Only 

 

10:20 am  Meeting Conclusion    John Palewicz, Chair 
 

 

Next meeting: May 25, 2017 
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Okanogan PUD  |  Enloe Dam

Project Review Committee  | Project Approval Presentation |
Design Build Contracting

April 27, 2017
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Overview

• District Background

• Project Location, History and Scope

• District’s Goals

• Team Organization Chart

• Project Budget and Schedule

• Approach to D-B Procurement and Agreement

• Benefits of Design Build Approach

• Questions
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• Public Utility District No. 1 of Okanogan County (District) serves the 

electricity and broadband needs of Okanogan County, the largest county in the 

state of Washington @ 5315 sq-miles).

• District formed by voters in 1939 and has a Board consisting of three elected 

officials serving six year terms on a staggered basis.

• In 1945 District completed purchase of Washington Water Power electric 

system (including Enloe Dam and Power Plant). 

TODAY-

• ~100 Employees serving 15,700 customers

• 104 miles of 115-kV transmission line and 16 substations.

• 1373 miles of overhead and 437 miles of underground distribution line.

• Main electric power sources – BPA, Wells Hydro, Nine Canyon Wind Farm

• Standard and Poor’s A bond rating; Moody’s A1 bond rating

• Enloe Dam and retired power plant
3

District Background
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Project Location
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Project Map

• Location – Similkameen River 3.5 miles NW of Oroville, WA.

• A 50 Year FERC License for a 9 MW power plant issued July 2013.
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Enloe Dam History 

• Dam and 3.6-MW hydroelectric power plant constructed in 1920s.

• Power plant decommissioned in 1958 when low-cost electric power 

from Bonneville System became available.

6
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New Power Plant
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SCOPE – New Power Plant

• Enloe Dam Modifications – Addition of crest gates and outlet works,

• Power Headworks - New intake channel, power intake, and penstocks 

on the east bank next to the existing dam, 

• Power Plant - New 9-MW hydroelectric power plant and tailrace 

channel on east bank of the river downstream of the existing dam,

• Interconnection - New electric substation and a short interconnection 

to the District’s existing distribution system. 

8
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SCOPE – New Power Plant
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SCOPE – New Power Plant

• Enloe Dam Modifications – Addition of crest gates and outlet works,

• Power Headworks - New intake channel, power intake, and penstocks 

on the east bank next to the existing dam, 

• Power Plant - New 9-MW hydroelectric power plant and tailrace 

channel on east bank of the river downstream of the existing dam,

• Interconnection - New electric substation and a short interconnection 

to the District’s existing distribution system. 

• Other Features

• Improvements to public recreation facilities.

• New fish habitat enhancement facilities.  

• Electric Power Generation - Estimated average output - 45 GWh/year.

10
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District Goals

• Cost - Minimize cost of owning Enloe Dam including incremental costs 

and benefits of hydropower generation.

• Project Finance, Operations and Maintenance – Best fit with District’s 

ongoing commitments, operations and resources.

• Quality – Meet electric utility quality standards.

• Safety – Maintain safety of human life and property.

• Climate Change – Help reduce carbon emissions.

• Environment – Resource stewardship and enhancement.

• Compliance – Comply with laws, permits and approvals.

• Collaboration – Partnership with D-B Team and Regulators.

• Risk – Best allocation between participants.

• Schedule – Meet milestone dates in FERC License.

11
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Team Organizational Chart
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Project  Budget

Item Cost ($)

Professional Services $5,807,000

Design & Construction Costs $15,050,000

Equipment and Furnishings $9,879,000

Contingencies $4,415,000

Other Related Project Costs $4,653,000

Use Tax $2,696,000

Total $42,500,000
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Activity & Schedule

ACTIVITY SCHEDULED DATES

D-B Project Management Consultant COMPLETE

PRC Approval
12/01/2016 APPROVED

Subsequently revoked 3/15/2017 due to appeal

Issue D-B RFQ December 13, 2016

D-B SOQ’s Due

January 13, 2017
Received SOQ’s from 9 Firms

AECOM, ASI, CF MALM, GRAHAM, 

KIEWIT, MAX KUNEY, McMILLEN

JACOBS, MOUNTAIN STATES HYDRO, 

SNC LAVALIN/AECON 

Short List Firms/Issue D-B RFP February 17, 2017

Proposals Due March 31, 2017

New PRC Hearing April 27, 2017

Award D-B Contract May 15, 2017
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Design- Build Procurement

RFQ

• Team Organization

• Successful Experience with Projects of Similar Scope and 

Complexity

• Experience developing GMP collaboratively with Owner

• Shortlist - no more than five finalists (District shortlisted four)

RFP 

• Approach to meeting District Goals

• Interactive Proprietary Meetings

• Innovation/Problem Solving

• Collaboration approach with District and Regulators

• Honorarium - $10,000

• Alternate DBFOM proposals invited
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Design-Build Agreement

1. Validation Period

• Validate information from the Owner. 

• Refine owner requirements and project scope.

• Develop design criteria - Basis of design documents.

• Innovation and value engineering options.

• Permitting/Compliance approach.

• Develop target schedule and budget.

• Develop GMP, Fixed Price or other price approach.

• Update schedule

• Contract amendment.

2.   Execution Period 

• Complete permitting in collaboration with District

• Ongoing regulatory compliance with District.

• Complete engineering design.

• Equipment procurement.

• Construction.

• Operation & Maintenance (Optional).
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Benefits of Design-Build Approach

RCW 39.10.280(2)(a) “will provide a substantial fiscal benefit”

• Innovation, cost savings and other benefits from value engineering executed by the 

District/D-B team.

• Cost-risk benefits in allocating design, integration and  performance risk to the D-B team.

• Alternative financing, operations and maintenance proposal will provide District with 

significant benefit.

RCW 39.10.300(1)(a) “The construction activities are highly specialized and a design-build 

approach is critical in developing the construction methodology”

• Hydro power plant construction requires close collaboration between designer, generating 

equipment supplier and installation contractor.

RCW 39.10.300(1)(b) “The projects selected provide opportunity for greater innovation or 

efficiencies between the designer and the builder”

• Early contractor involvement to address constructability issues, develop practical 

construction plans and to finalize environmental plans and protection measures.

• Integration of design, permitting, procurement and construction of power facilities creates 

opportunities for innovative and cost-effective solutions.

RCW 39.10.300(1)(c) “significant savings in project delivery time would be realized”

• Project delivery time reduced by early initiation of equipment procurement and by 

overlapping final engineering design with equipment procurement and construction.
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Questions?
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        Kim Andrew Buchman 

        606 Juniper Street 

        Oroville Washington 

 

        April 17, 2017 @ 2:00PM 

 

Project Review Committee 

Enloe Hydroelectric Project 

 

  To Whom it may concern, 

    I live on the Similkameen River. As I write this I look out my window at the levee going 

along the backyard. What a privilege it is to have this beautiful and almost wild river going past. 

 I lived most my life in Alaska and fished commercialy for the first ten years of my life. I then became a U.S. 

Merchant Marine for the next 40 years and am still going to sea. I have had the chance to visit over 40 countries in my 

lifetime and have lived in 8 of them. I am now 72 years old and still sailing. I have seen the world changing with more 

people and more development. There are not any other places in the world like the U.S.A. with its Parks and Wilderness. 

The oceans of the world are being fished out; as I sail I see great areas of just water deserts with no living beings. We do 

not know how fortunate we are to have some fish left in our coastal waters and some wildlife still in our country. There 

is nothing so sad as traveling through other countries and seeing only the crush of humanity. 

 It has been suggested to renew electrification of the Enloe Dam, but I am told that the Wells Dam already 

guartees the Electricity for Okanogan County (at 22%). If this project is just an expense for a few people can make a 

profit and that it will only be an extra burden on the people of Okanogan county; then it should be put on hold. 

 I was in Japan recently and hired a car and driver for a day for we could visit one of the historical sites. We went 

through the city the suburbs and country side and everywhere there were solar panels on houses, buildings and in rice 

fields. The Okanogan gets plenty of sunshine. 

 I drove up to Keremeos in British Columbia along the Similkameen River. If the dam was not there the salmon 

could run up river as there are plenty of beautiful spanning areas up river in Canada. In Alaska there have been made 

improvements on some of the rivers for the fish to comes up more easily. 

What a wonderful thing it would be to bring the run back and improve it. It would bring people up to sports fish. 

It is shoulder to shoulder with people fishing along the Kenia River in Alaska and a big economic benefit. 

I hope that a wise discession can be made that will benefit the county into the future. 

Sincerely Yours 

Kim Andrew Buchman 
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American	Rivers	*	American	Whitewater	*	Center	For	Environmental	Law	and	Policy	*	
Columbia	Institute	for	Water	and	Policy	*	Columbiana	*	North	Cascades	Conservation	
Council	*	Sierra	Club	–	WA	State	Chapter	*	Washington	Wild	*	Wild	Steelhead	Coalition	

*	Wild	Washington	Rivers	
	

	

	
April	17,	2017	
	
Project	Review	Committee	
c/o	Talia	Baker/Nancy	Deakins	
PO	Box	41476	
Olympia,	WA	98504-1476	
Sent	via	electronic	mail	to:	talia.baker@des.wa.gov	and	nancy.deakins@des.wa.gov	
	

Re:	Okanogan	PUD’s	Proposal	to	Re-energize	Enloe	Dam	
	
Dear	Ms.	Baker	and	Deakins:	
	
Thank	you	for	the	opportunity	to	provide	comment	on	Okanogan	Public	Utility	District’s	
(“OPUD”)	application	to	the	Project	Review	Committee	(PRC)	to	utilize	the	Design-Build	
process	for	their	proposed	project	to	re-energize	Enloe	Dam	on	the	Similkameen	River.	
We	appreciate	that	the	PRC	is	holding	a	special	hearing	to	receive	comment	on	this	
issue.		
	
Our	organizations	write	to	express	concern	regarding	OPUD’s	proposal,	as	members	of	
our	organizations	and	OPUD	ratepayers	are	raising	important	questions	about	the	
economic	viability	of	the	Project.	We	also	believe	that	it	is	important	to	ensure	that	the	
PRC	is	aware	that	there	are	significant	legal	and	economic	risks	involved	with	this	
Project	that	render	OPUD	unqualified	for	the	Design-Build	process	under	the	
requirements	outlined	in	RCW	39.10.280.		
	

I. OPUD	Does	Not	Have	the	Necessary	and	Appropriate	Time	to	Complete	the	
Project	(RCW	39.10.280(2)(c)(iv))	

	
RCW	39.10.280(2)(c)(iv)	requires	the	PRC	to	determine	that	the	entity	seeking	to	use	the	
Design-Build	process	has	the	necessary	and	appropriate	time	to	properly	manage	the	
job	and	complete	the	project.	The	Federal	Energy	Regulatory	Commission	(“FERC”)	
requires	that	OPUD	commence	construction	on	Enloe	Dam	no	later	than	July	9,	2017,	
and	if	it	fails	to	do	so,	FERC	will	terminate	the	license.	This	appears	to	be	an	impossible	
deadline	for	OPUD	to	meet,	and	the	Enloe	project	therefore	does	not	meet	the	criteria.		
	
Under	the	Federal	Power	Act1	(FPA)	OPUD	cannot	proceed	with	its	plans	to	re-energize	
Enloe	Dam	without	a	license	from	FERC.	FERC	issued	OPUD	a	license	to	construct	and	

																																																								
1	16	U.S.C.	§§	791	to	823(d).	

PRC Administrative Record 4/27/2017  00000089



	

	 2	

operate	the	Enloe	Hydropower	Project	(FERC	Project	No.	P-12569)	on	July	9,	2013.2	
Under	the	FPA,	all	hydropower	developers	are	required	to	commence	construction	
within	two	years	of	receiving	a	license,	and	are	allowed	to	apply	for	a	two	year	
extension	just	one	time.3	After	this	point,	the	only	way	to	further	extend	the	deadline	is	
through	an	act	of	Congress.4		
	
OPUD’s	initial	deadline	to	commence	construction	was	in	July	of	2015.5	In	2015,	OPUD	
applied	for	and	received	an	extension	to	commence	construction,	and	is	now	required	
to	do	so	before	July	9,	2017.6	In	its	December	13,	2016	Request	for	Qualifications,	OPUD	
acknowledges	this	deadline	and	states	that	it	anticipates	applying	to	amend	it.7	OPUD	
neglects	to	share	with	the	PRC	and	prospective	Design-Build	contractors	that	it	has	
exhausted	its	administrative	remedies	and	that	in	order	to	succeed,	Congress	will	have	
to	pass	legislation	granting	an	extension	of	time.	Rather	than	simply	“applying	for	an	
amendment,”	this	will	be	a	significant	hurdle	to	overcome.	To	date,	federal	legislators	
have	not	introduced	legislation	to	extend	OPUD’s	construction	deadline.	
	
Additionally,	before	OPUD	can	commence	construction,	it	is	required	to	submit	
numerous	plans	to	FERC	for	approval.	OPUD	has	already	missed	the	deadline	for	
submitting	several	of	the	required	plans.8		
	

II. OPUD	Does	Not	Have	the	Necessary	and	Appropriate	Funding	(RCW	
39.10.280(2)(c)(iv)),	or	the	Necessary	and	Appropriate	Construction	Budget	
(RCW	39.10.280(2)(c)(vi))	to	Properly	Manage	the	Job	and	Complete	the	
Project.	

	
RCW	39.10.280(2)(c)(iv)	requires	the	PRC	to	determine	that	the	entity	seeking	to	use	the	
design-build	process	has	the	necessary	and	appropriate	funding	to	properly	manage	the	
job	and	complete	the	project.	RCW	39.10.280(2)(c)(vi)	requires	the	PRC	to	determine	
that	the	entity	seeking	to	use	the	design-build	process	has	the	necessary	and	
appropriate	construction	budget.	As	we	outline	below,	OPUD	does	not	meet	these	

																																																								
2	Public	Utility	District	No.	1	of	Okanogan	County,	WA.	144	FERC	¶	62,018	(July	9,	2013)	(Order	Issuing	
New	License).	FERC	Project	No.	P-12569.	FERC	eLibrary	Accession	No.	20130709-3025.	
3	16	U.S.C.	§	806.	
4	For	example,	S.2012,	Title	VIII		§§	8001	to	8006–114th	Congress	sought	to	reinstate	the	license	and	
extend	the	deadline	for	commencing	construction	for	the	following	FERC	projects:	Clark	Canyon	Dam	(P-
12429),	Gibson	Dam	(P-12478),	Jennings	Randolph	Dam	(P-12715),	Cannonsville	Dam	(P-13287),	Gathright	
Dam	(P-12737),	and	Flannagan	Dam	(P-12740).	The	legislation	did	not	pass.			
5	Okanogan	PUD.	144	FERC	¶	62,018	(July	9,	2013)	(Order	Issuing	New	License).	FERC	Project	No.	P-12569.	
FERC	eLibrary	Accession	No.	20130709-3025.	
6	Federal	Energy	Regulatory	Commission.	Order	Granting	Extension	of	Time	Pursuant	to	Article	301.	(July	
31,	2015)	FERC	Project	No.	P-12569.	FERC	eLibrary	Accession	No.	20150731-3032.	
7	Okanogan	Public	Utility	District.	Enloe	Hydroelectric	Project	Request	for	Qualifications	(December	13,	
2016).	Page	21.	
8	FERC.	Order	Granting	Extension	of	Time	Pursuant	to	Article	301.	(July	31,	2015).	See	also	FERC	eLibrary	
for	docket	No.	P-12569.	
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requirements	because	its	ability	to	generate	revenue	to	pay	for	the	project	is	highly	
questionable	and	its	construction	budget	does	not	accurately	portray	the	actual	costs.			
	

a. Uncertainty	Relating	to	Revenue	
	
OPUD	states	in	its	application	to	the	PRC	that	it	will	fund	the	project	in	the	long-term	by	
securing	municipal	revenue	bonds	and	utilizing	revenue	from	power	generation.	OPUD	
neglected	to	inform	the	PRC	that	the	amount	of	water	that	will	be	available	to	produce	
power	at	Enloe,	and	therefore	generate	revenue,	will	not	be	known	until	after	the	
project	is	fully	operational	and	the	costs	of	construction	have	already	been	incurred.		
	
Re-energizing	Enloe	Dam	depends	on	whether	OPUD	successfully	obtains	necessary	
permits	and	certifications	from	the	Washington	State	Department	of	Ecology	
(“Ecology”),	including	a	hydropower	water	right	and	a	Clean	Water	Act	section	401	
Water	Quality	Certification	(“401	Certification”).	While	Ecology	has	issued	these	
documents,	the	agency	has	not	yet	made	a	final	determination	regarding	the	amount	of	
water	that	OPUD	will	be	required	to	spill	into	the	bypass	reach	to	protect	aesthetics	and	
fish.	As	discussed	below,	this	is	because	the	Pollution	Control	Hearings	Board	(“Board”)	
required	Ecology	to	conduct	an	aesthetic	flow	study	to	ascertain	the	flow	that	OPUD	
must	pass	through	the	bypass	reach	(and	thus	not	use	to	generate	power)	in	order	to	
protect	aesthetic,	fish	and	other	instream	values.	Given	the	slim	economic	margins	
associated	with	this	Project,	it	is	highly	likely	that	legally-compliant	instream	flows	for	
the	bypass	reach	will	render	the	Project	uneconomical.		
	
Ecology’s	original	401	Certification	required	that	OPUD	maintain	a	10	to	30	cubic	feet	
per	second	(cfs)	minimum	instream	flow	year-round	within	Enloe’s	bypass	reach	and	
over	Similkameen	Falls,	which	are	located	immediately	downstream	of	the	dam.	Ecology	
initially	chose	these	flow	levels	because	PUD	staff	informed	the	agency	that	any	flows	
above	100	cfs	would	make	the	Project	uneconomical.	In	2013,	conservation	
organizations	appealed	the	401	Certification	because	it	failed	to	comply	with	state	
water	quality	standards.	The	Board	issued	an	order	agreeing	with	the	conservation	
organizations,	stating	that	there	was	no	evidence	to	show	that	the	10/30	instream	flow	
would	protect	aesthetic	values.9	Because	that	information	was	missing,	the	Board	
ordered	Ecology	to	perform	an	aesthetic	flow	study	within	three	years	of	the	
completion	of	construction	on	the	project.	Instream	flow	specialists	at	Confluence	
Research	and	Consulting	performed	an	expert	analysis	on	instream	flows	in	the	bypass	
reach	in	2013	(see	attached),	and	their	report	suggests	that	Ecology	is	likely	to	require	
aesthetic	flows	of	up	to	350-450	cfs,10	which	will	significantly	reduce	Enloe’s	potential	to	

																																																								
9	Ctr.	for	Envtl.	Law	&	Policy,	et	al.	v.	Ecology,	PUD	No.	1	of	Okanogan	County,	PCHB	No.	12-082	(Findings	
of	Fact,	Conclusions	of	Law	&	Final	Order	(As	Amended	Upon	Reconsideration))	(Aug.	30,	2013).	
10	Shelby,	Bo	and	Whittaker,	Doug.	Aesthetics	and	Recreation	Issues	at	the	Enloe	Hydroelectric	Project:	
Expert	Witness	Report	prepared	for	Washington	Pollution	Control	Hearings	Board,	PCHB	No.	12-082.	
February	4,	2013.	Page	21.	(See	attached.)		
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generate	electricity11	and	will	render	the	project	economically	infeasible.	The	
Washington	Court	of	Appeals	recently	acknowledged	the	risks	associated	with	the	
Project,	noting	that	“the	[aesthetic	flow]	study	may	indicate	that	there	is	no	flow	level	
that	is	protective	of	both	the	fishery	resource	and	aesthetics,	and	Ecology	may	withdraw	
the	water	right	permit.”12	In	light	of	this	uncertainty,	any	investment	in	re-energizing	
Enloe	Dam	carries	a	substantial	risk.			
	

b. Uncertainty	Regarding	Budget	
	
In	addition	to	the	uncertainty	regarding	the	ability	of	Enloe	to	generate	electricity,	and	
therefore	bring	in	revenues,	we	have	significant	concerns	about	the	increasing	costs	of	
construction	for	re-energizing	Enloe	Dam.	In	its	2008	Final	License	Application	to	FERC,	
OPUD	estimated	that	the	cost	of	constructing	the	Project	would	be	$31	million.13	In	
2014,	OPUD	revised	its	construction	cost	estimate	and	reported	that	inflation	would	
increase	the	cost	to	at	least	$39	million	and	as	much	as	$45	million,14	which	is	consistent	
with	the	$42.5	million	figure	OPUD	provided	to	the	PRC	in	its	application.	On	top	of	
these	costs,	OPUD	invested	$13.1	million	from	general	revenues	between	2010	and	
2015	towards	the	project,	which	they	refer	to	as	“sunk	costs.”15	Further,	OPUD	
budgeted	an	additional	$1.3	million	from	general	funds	towards	the	project	in	2016.16	In	
total,	spending	on	Enloe	could	reach	$59.4	million,	which	is	nearly	twice	as	much	as	
OPUD	initially	calculated.		
	

c. Description	of	the	Project	
	

In	its	application	to	the	PRC,	OPUD	states	that	the	Enloe	Project	involves	“development	
of	new	fish	rearing	facilities.”	This	would	lead	the	reader	to	believe	that	the	PUD	is	
developing	a	fish	hatchery	or	other	type	of	facility	with	the	project.	The	Federal	Energy	
Regulatory	Commission	issued	a	license	to	OPUD	on	July	9,	2013,17	and	it	does	not	
contain	any	description	of	fish	rearing	facilities.	Instead,	the	license	requires	that	OPUD	
																																																								
11	Enloe	is	projected	to	generate	44,963	aMwh	under	the	10/30	cfs	scenario,	and	36,705	aMwh	if	instream	
flows	are	set	at	300	cfs.	See	Jones,	Anthony,	Rocky	Mountain	Econometrics.	3rd	Review	of	the	Economics	
of	Restoring	Hydropower	at	Enloe	Dam	on	the	Similkameen	River:	Analysis	of	the	Public	Utility	District	No.	
1	of	Okanogan	County’s	Final	License	Application	for	Federal	Energy	Regulatory	Commission	Project	No.	
12569.	July	1,	2016.	Pages	7-8.	Available	at	www.columbiana.org,	last	visited	July	25,	2016.	
12	Id.		Ctr.	for	Envtl.	Law	&	Policy,	et	al.	v.	Dep’t	of	Ecology,	PUD	No.	1	of	Okanogan	County,	No.	74841-6-I	
(WA	Court	of	Appeals,	Div.	1)	(unpublished	opinion)	(July	11,	2016).	
13	Utility	District	No.	1	of	Okanogan	County,	Application	for	Original	License,	Enloe	Hydroelectric	Project,	
FERC	Project	No.	P-12569,	August	22,	2008.	Exhibit	D	at	p.	D-2.	(FERC	eLibrary	Accession	Number	
20080822-5021.)	
14	Utility	District	No.	1	of	Okanogan	County,	Power	Point	presentation	to	the	Board	of	Commissioners,	
November	17,	2014.	Slides	#11	and	#12.	Available	at	www.columbiana.org,	last	visited	July	25,	2016.		
15	Jones,	Rocky	Mountain	Econometrics.	2016.	Appendix	3,	pp.	24-25,	and	OPUD	budgets,	attached	to	
report	from	p.	26	to	end.		
16	Id.	
17	Pub.	Util.	Distr.	No.	1	of	Okanogan	County,	144	FERC	¶	62,018	(July	9,	2013)	(FERC	Order	issuing	new	
license)	(FERC	e-Library	Accession	No.	20130709-3025).	
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enhance	a	side	channel	downstream	of	the	project	in	order	to	improve	holding,	
spawning	and	rearing	habitat	for	salmonids.	This	action	is	a	required	condition	within	
the	license	as	part	of	constructing	the	project	in	order	to	minimize	the	impact	of	the	
project	on	Upper	Columbia	River	steelhead,	which	are	federally	listed	under	the	
Endangered	Species	Act.18		
	

III. Conclusion	
	
Re-energizing	Enloe	Dam	is	a	risky	venture,	and	if	OPUD	proceeds	with	this	project,	the	
burden	of	these	risks	will	be	placed	upon	its	ratepayers.	A	recent	analysis	by	Rocky	
Mountain	Econometrics	found	that	if	Enloe	is	re-energized,	OPUD	ratepayers	would	pay	
two	to	four	times	the	cost	of	power	on	the	open	market.19	This	is	a	questionable	
tradeoff	given	that	the	maximum	amount	of	power	that	Enloe	could	produce	is	9	MW,	
or	the	equivalent	of	three	wind	towers.	This	is	a	marginal	contribution	to	the	energy	
market	when	compared	to	the	700+	MW	of	power	produced	by	other	regional	dams.		
	
Given	the	significant	public	resources	at	stake,	and	the	fact	that	OPUD	does	not	meet	
the	criteria	of	39.10.280(2)(c),	we	urge	the	PRC	to	deny	OPUD’s	application	for	utilizing	
the	design-build	process	for	re-energizing	Enloe	Dam.		
Thank	you	for	taking	the	time	to	consider	our	comments.	
	
Sincerely,		
	
Serena	McClain	
Director,	River	Restoration	
American	Rivers	
	
Thomas	O’Keefe	
Pacific	Northwest	Stewardship	Director	
American	Whitewater	
	
Trish	Rolfe	
Executive	Director	
Center	for	Environmental	Law	and	Policy	
	
Rachael	Paschal	Osborn	
Director	
Columbia	Institute	for	Water	and	Policy	
	
	
	

																																																								
18		Id.	at	p.	13-14.	
19	Jones,	2016	at	p.	4. 	
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Jere	and	Rick	Gillespie	
President	and	Vice-President/Secretary	
Columbiana	
	
Tom	Hammond	
President	
North	Cascades	Conservation	Council	
	
John	Osborn	MD	
Columbia	River	Future	Project	
Sierra	Club	-	Washington	State	Chapter	
	
Tom	Uniack	
Executive	Director	
Washington	Wild	

Jonathan	Stumpf	
Board	Chair	
Wild	Steelhead	Coalition	
	
Andrea	Matzke	
Chair	
Wild	Washington	Rivers	
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Introduction 
 
The Enloe Hydroelectric Project is located near River Mile 8.8 on the Similkameen River near the town of 
Oroville, Washington.  An existing dam (54 feet tall by approximately 300 feet wide) was built in 1920 
and backs up about 1.5 miles of river, creating a 77 acre reservoir.  From 1922 to 1958 (36 years) the 
dam was used to divert up to 1,000 cfs to a 3.2 MW powerhouse on the southwest side of the river 
(river right).  Since 1958 (the last 55 years), the entire flow of the Similkameen River has passed over the 
dam, creating a 54 foot “Dam Falls.” There is a roughly 20 foot natural falls (“Similkameen Falls”) about 
350 feet downstream.    
 
The Public Utility District No. 1 of Okanogan County (District) has proposed a new hydroelectric project 
(Project) at the site that would divert up to 1,600 cfs to a new 9 MW powerhouse on the northeast side 
(river left), while raising the dam five feet with new crest gates.  The proposed Project will reduce flows 
over the Dam Falls and through a bypass reach that includes Similkameen Falls.  During a roughly 8.5 
month dry period in a typical year, there will be no flow over the dam and only 10 cfs (mid-September 
through March) or 30 cfs (mid-July through mid-September) will be released from a pipe below the dam 
into the bypass reach and over Similkameen Falls.   By comparison, in the lowest flow month 
(September) under existing conditions the median flow over the two falls is 506 cfs (USGS gage 
12442500, Similkameen River near Nighthawk, 1929-2008 as reported in FLA).   
 
The District filed a Final License Application for this new Project with the Federal Energy Regulatory 
Commission (FERC) in August 2008, and requested a 401 Water Quality Certification from the 
Washington State Department of Ecology (Ecology) in February 2010.  The District withdrew the request 
in February 2011 but re-applied on January 30, 2012.   Ecology granted a 401 Certification for the Project 
on July 13, 2012 (Order No. 9007).     
 
Several non-governmental agencies (hereafter referred to as the Appellants, including the Center for 
Environmental Law and Policy, American Whitewater, the Columbia River Bioregional Education Project, 
the North Cascades Conservation Council, and Sierra Club) have appealed the 401 Certification for the 
proposed Project.  They assert that by adopting the District’s minimum flow proposal, the Certification is 
inconsistent with the federal Clean Water Act and Washington State water pollution control laws, 
specifically failing to adequately assess alternative flow options for recreation and aesthetics.       

 
Confluence Research and Consulting (CRC) was asked to review the Project, the recreation and aesthetic 
values in the area, and related information collected and developed by the District or Ecology during 
FERC relicensing and the 401 Certification process.   CRC was asked to assess whether the District or 
Ecology developed sufficient information to justify the proposed Project’s aesthetic flow regime under 
Washington’s water certification guidelines, to suggest other information or studies that could have 
helped with aesthetic or recreation flow decision-making, and determine if the District’s minimum flow 
proposal would provide “reasonable assurance” that recreation and aesthetic values were protected.  
This report documents that review, which will support expert witness testimony in the hearing.   
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Methods 
 
Information in this report was developed from several sources and analyses, as described below.  For 
clarity, we have also provided summary maps and photos of the proposed Project and identified other 
recreation or aesthetic features discussed in the report.   

 

Study area  
 
Figure 1 shows the regional setting; Figure 2 provides a closer view of the Project area to identify Project 
or recreation features.  Figures 3, 4, and 5 are photos of the falls and surrounding area which help show 
the scale of recreation and aesthetic features.  
 
 
 

 
Figure 1.  Regional setting: Oroville, Enloe Dam, Similkameen Falls, and the Similkameen River Trail. 
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Figure 2. Overview of proposed project and the two falls.   
      

 
Figure 3.  Overhead view of Dam Falls (left) and Similkameen Falls from river right side at about 660 cfs.     
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Figure 4.  Oblique view of Dam Falls and Similkameen Falls from river left side at about 700 cfs.     

 

 
Figure 5.  Front view of Dam Falls and Similkameen Falls at about 700 cfs. 
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Review of existing information 
 
CRC reviewed documents pertaining to recreation or aesthetic flow issues.  These were prepared by the 
District, its consultants, Ecology, and other agencies/ stakeholders during the FERC and 401 Certification 
processes from 2005 through 2012.  Types of documents are listed below.   

 Ecology guidance on setting flows in Washington State.  

 Study plans, reports, and memos.  

 District draft and final license applications.  

 Correspondence or meeting notes from the District, its consultants, Ecology, WDFW, and other 
agencies/stakeholders involved in the FERC or 401 Certification processes.  

 Comment letters from agencies/stakeholders and District or Ecology responses to comments. 

 Photos of the Dam Falls and Similkameen Falls at several flows.   
 
CRC also reviewed more general literature about flows, recreation, and aesthetics, including licensing 
documents for other dams where aesthetics of waterfalls were an issue.  They also interviewed a few 
individuals who participated in relicensing or 401 Certification meetings, or who had other experience or 
knowledge about Okanogan Valley or statewide recreation opportunities.  Specific documents or 
individual interviews are cited when they are relied upon for findings in this report.  
 

Fieldwork 
 
Both researchers visited the Enloe Project site on October 18 and 19, 2012, accompanied by Tom 
O’Keefe (American Rivers) and Rich Bowers (Hydro Reform Coalition).  The October 18 visit focused on 
the road-accessible river left side, and included meeting with Joseph Enzensperger, who collected 
photographs and video of the two falls through a range of flows during the summer and fall of 2012.  
The USGS reported a provisional mean daily flow of 675 cfs for October 18 for the upstream gage near 
Nighthawk, but flows during the afternoon visit (after accounting for travel time from the gage and 
hourly flow levels) were about 700 cfs.  A field estimate of the flow in the distinct river left channel (the 
modified channel that was cut for the 1903-1920 era powerhouse) was 30 to 45 cfs.   
 
The October 19 visit focused on the Similkameen River Trail and the river right side views of the falls, but 
included a second site visit to the river left side later in the day.  Bo Shelby also paddled a kayak in the 
bypass channel between the two falls.  The USGS reported a provisional mean daily flow of 577 cfs for 
October 19 for the upstream gage near Nighthawk, but flows during the morning and mid-day visit (after 
accounting for travel time from the gage and hourly flow levels) were about 600 cfs.  A field estimate of 
the flow in the distinct river right channel was 35 to 50 cfs.     
 

Hydrology information 
 
CRC reviewed USGS flow records and statistics for the Nighthawk gage for the entire period of record 
(October 1, 1928 to December 31, 2012).  This gage generally reflects the natural flow regime over the 
Dam Falls, in the bypass reach, and over Similkameen Falls.  Although basin inputs (groundwater or 
tributaries) between the gage and bypass reach may add more flow during higher flow periods, 
contributions during low flow parts of the year at issue in this hearing are generally less than 4% 
(District, FLA Appx. E.6.3, p. 11).  Gage information was used to estimate the months of the year in 
different flow ranges under the natural “existing condition” (no project) and for the proposed Project.  
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Photo Comparisons  
 
CRC assembled several photos of the two falls at different flow levels from photos in the FERC record; 
provided by the District, Ecology, or WDFW during discovery;  taken during CRC’s fieldwork; or taken by 
Joseph Enzensperger on specific dates under our general direction.  For ease of comparison, photos 
were sometimes cropped to match the perspective or scale of other photos in a series.  In all cases, we 
used flows for the USGS Nighthawk gage to describe the flow portrayed in photos.     
 
CRC also simulated additional photos of lower flows, using information from the modeled cross section 
in the Bunn Memo (Bunn, 2008), other photos at other flows, flows over similar waterfalls at other sites 
(e.g., Spokane Falls), and flows estimated in side channels during fieldwork at this site.  The mechanics 
of these simulated photos involved replacing a portion of visible whitewater in the falls in particular 
parts of the channel with concrete or rock textures. These simulated photos illustrate lower flows or 
release options, a strategy similar to photo simulations of the proposed tailrace, buildings, and 
dewatered dam used by the District in relicensing documents (District, FLA E8, 2008; District, May 29  
letter with supplemental visual resource information, 2009).   
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Decision Setting 
 
The State of Washington has several statutes related to instream flows to protect recreation and 
aesthetic values.  Without commenting on the historical or legal issues, we have identified relevant 
excerpts from hearings or trials about protecting recreation or aesthetic flows, and excerpts from 
agency guidance about assessing impacts from hydroelectric development during FERC licensing or 401 
Certification processes (Ecology and WDFW, 2003; Ecology 2005).  These describe our understanding of 
the context (or “decision setting”) for this report.   

 Ecology can “impose flow conditions in order to protect beneficial uses of a river as identified in 
state water quality standards” in a 401 Certification (PUD No. 1 of Jefferson County v. Department 
of Ecology, 511 U.S. 700, 1994).   

 Ecology can require minimum bypass flows in a 401 Certification to ensure “the waters will not be 
degraded so as to interfere with or injure existing beneficial uses.” (PUD No. 1 of Pend Oreille 
County v. Department of Ecology, 146 Wn. 2d 778, 821, 2002). 

 “Aesthetic enjoyment, which is a characteristic use, includes enjoyment of beauty” (Snoqualmie 
Indian Tribe v. Ecology, PCHB No.03-156 (Final Findings of Fact, Conclusions of Law and Order, April 
7, 2004)). 

 Ecology can set instream flows for any or all of the listed resources and values, and recognizes that 
some may “overlap” or “are often clearly related….for example, recreational boating flows for 
fishing, pleasure, and whitewater are consistent with navigational values.  Scenic values likewise 
support both aesthetic and recreational values” (Ecology and WDFW, 2003, p. 10).  

 Instream flow statutes require instream flow “protection” RCW 90.22.010 or “preservation” (RCW 
90.54.030(3)(a)) without specifically defining either term, but Ecology cites common dictionary 
definitions of “keeping from harm or injury” for both and requires “sufficient flows” for the  
“protection or preservation of fish, wildlife, scenic, recreation, navigation, water quality, and other 
environmental values…over the long term” (Ecology and WDFW, 2003, p. 10).   

 Ecology has developed a “narrative standard” rather numerical standard for recreation and 
aesthetics in hydropower water quality certifications (Ecology, 2005, p.26).  “Narrative criteria are 
implemented on a case-by-case basis to protect water quality and beneficial uses.” 

 A two-page section in the 401 Water Quality Certification for Existing Hydropower Dams Guidance 
Manual focuses on recreation and aesthetic issues (Ecology, 2005, pp. 53-54).  The section includes:  

o “Recreation and aesthetics (sight, smell, touch, and taste) are beneficial uses specifically 
protected in Washington’s water quality standards.”   

o Recognition of a “curvilinear relationship between instream flow and recreational benefits” 
(referred to as a “suitability curve”). 

o Examples of recreation activities that may be affected by flow or reservoir levels, including 
“motor boating, fishing, swimming, wading, rafting, canoeing, kayaking, inner-tubing, and 
aesthetic enjoyment.” 

o Recognition that evaluations (“preferences”) may be needed to assess how flows affect 
aesthetics.  “Water features are often valued for their aesthetic properties.  Beyond the mere 
presence or absence of water features, however, it also is possible to determine preferences for 
specific attributes of water features themselves (e.g., flow quantity, water clarity).” 

PRC Administrative Record 4/27/2017  00000105



10 
 

o A list of “possible causes of impairment” that includes 1) “direct dam effects such as river 
hydraulics, water depth, velocity, wetted perimeter, and turbulence;” and 2) indirect effects to 
“in-channel features such as sinuosity, sediment movement, channel movement, gravel bars, 
and beaches.  Because of flow changes, there also may be changes to riparian vegetation, which, 
in turn, may affect the recreation experience.” 

o Example aesthetic impairments include “placing river flows through turbines,” and “other 
structural, operational, and indirect effects of dams on the senses.  Growth and decay of aquatic 
plants; fish kills, boats, litter, and human or pet waste…and other problems contributable (sic) to 
dams or dam operations can affect taste, touch, smell, and sight.” 

o Recognition that evaluative information from recreation users is important.  “A user-based 
survey provides an excellent means to get qualitative responses from the user community 
regarding river conditions.  It also offers the opportunity to query users about other aspects of 
the recreational opportunity in addition to instream flow.” 

o Recognition of specific elements in a “comprehensive recreational flow study” as described in 
“Instream flows for recreation: A handbook on concepts and research methods” (Whittaker et 
al., 1993):   
 Describe the resource.  
 Determine which resource attributes are important to each subcategory of recreation use.  
 Describe the hydrology—proposed, existing, and pre-project.  
 Describe the relationship between flows and physical conditions in the project setting.  
 Evaluate flow needs for specific opportunities (e.g., boating type, skill level).  
 Integrate flow needs for various opportunities.  
 Develop strategies to protect/provide flows.  

o Recognition that flows for recreation and aesthetics may need to be integrated with “flow needs 
for other values using an interdisciplinary approach.  Some accommodation among uses will 
likely be necessary because it is unlikely that any flow can simultaneously optimize the needs of 
all uses.” 

o The importance of involving the public when allowing “potentially visually controversial 
facilities.”          

 
Taken together, these guidelines require attention to recreation and aesthetic impacts of the proposed 
Project and suggest ways to collect and organize information.  For the rest of the report, we assess these 
issues and whether the information assembled by the District or Ecology provides “reasonable 
assurance” that the proposed aesthetic flow regime adequately protects the area’s recreation and 
aesthetic beneficial uses.   
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Findings 
 
This section of the report summarizes findings from our assessment of District and Ecology information 
and analyses.  The findings are organized in three sections: the resource, information and analysis 
issues, and summary conclusions.     
 

The Resource 
 
Following from Whittaker et al. (1993, pp. 9-11) and the Ecology recreation and aesthetic guidelines for 
water quality standards (Ecology, 2005, p. 54), a comprehensive study should explicitly describe an 
area’s recreation and aesthetic resource values as a prelude to assessing potential impacts or 
developing protection, mitigation, or enhancement (PM&E) measures.   
  

Dam Falls and Similkameen Falls are aesthetic features  
 
The Dam Falls is a waterfall created by the Similkameen River flowing over Enloe Dam’s concave 
spillway and the natural bedrock on both sides of the channel.  It produces a visually impressive “block 
falls” (Plumb, 1998), considerable sound, and mist (at higher flows).  At 54 feet tall and about 280 feet 
wide at its crest, this is a large waterfall on a river with typical spring flows over 6,000 cfs (May-June 
median flows) and dry season flows over 500 cfs (median monthly flow in September, the driest month).   
The dam is 93 years old and the river has flowed over it continuously since 1958 (55 years), when the 
existing powerhouse was decommissioned.      
 
The District and Ecology acknowledge the Dam Falls’ aesthetic benefits when discussing flows that will 
be provided during the 3.5 month high flow period (District 401 consultation meeting notes, Oct. 25, 
2010; Ecology 401 Certification, 2012, p.9; Caldwell Biological Rationale for 10-30 cfs flows, Aug. 2012; 
Gangemi direct, p.20).  They also concede the 10 / 30 cfs flow regime “dewaters” the dam during the no 
spill period (Demuth testimony, p. 6) and that this “would contribute little to the visible or audible 
values at the site” (Entrix, 2010, p. 23).  Proposed PM&Es also include constructing a trail on river left 
specifically to view the falls, including interpretive displays with photos of water going over the falls so 
summer dry-season visitors can see what the falls would look like (Demuth testimony, p.7).   
 
Is the Dam Falls part of the pre-Project condition that deserves protection?  A parallel situation is 
providing flows to protect the non-resident fish populations that have developed in the plunge pool 
below the dam.  Ecology is requiring flows to protect these fish resources, some of which might not exist 
without the dam or upstream reservoir (District analysis of bypass reach flows, Apr 2010).  It is our 
opinion that the Dam Falls would have similar “standing” as an aesthetic resource.   
 
Similkameen Falls is formed by the Similkameen River flowing over a horseshoe-shaped brink about 20 
feet tall.  At flows under about 1,500 cfs the falls is clearly “segmented,” (Plumb, 1998) with three 
distinct streams broken up by bedrock outcroppings.  At unusually low flows some of these may become 
dry, and at higher flows the three channels merge and resemble a block falls.  It is our opinion that 
Similkameen Falls is an aesthetic resource.    
 
Project effects on both falls.  During the roughly 8.5 drier months of the year, the proposed project 
would provide no flow over the Dam Falls, and only 10 or 30 cfs over Similkameen Falls.  This eliminates 
the Dam Falls, and reduces Similkameen Falls to a relative trickle, 6% or less of median dry season flows 
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(median monthly flows are higher than 500 cfs in Aug., Sep, and Oct).  This clearly impairs aesthetic 
attributes of both falls, including the width of wetted channel; the depth/thickness of the plumes; the 
power, sound, and mist of the falls; and the presence of three segments in Similkameen Falls.      
 
During the 3.5 months of higher water, flows would be reduced by up to 1,600 cfs.  This eliminates the 
highest peak flows, and through the entire period would reduce the power in the river, the amount of 
mist, or the depth/thickness of the falls in comparison to the natural flow regime.   
 
The plunge pool between the Dam Falls and Similkameen Falls is a third aesthetic feature in the bypass 
reach.  It is unlikely to change as much as the two falls as a result of the Project, but if flows are too low, 
Ecology has acknowledged the wetted pool width could shrink in size by half (Entrix, 2010), which may 
create “ancillary aesthetic effects such as increased algae blooms with low flows (Ecology 401 
consultation notes for July 1, 2009 meeting).   
 

Dam Falls and Similkameen Falls enhance recreation opportunities  
 
Literature shows that people enjoy flowing water in rivers (Shelby, Brown, and Taylor, 1992), and are 
often strongly attracted to whitewater cataracts and waterfalls in streams (Hudson, 2000).  Waterfall 
viewing is a flow-dependent activity (Whittaker and Shelby, 2002), where the quality of experiences may 
be particularly reliant on the presence of higher flows (Hudson, 2002).  Many other recreation 
opportunities are enhanced by aesthetics of landscape features such as waterfalls (Whittaker and 
Shelby, 2002).  While activities such as fishing, hiking, or picnicking in a river corridor are often possible 
at low flows, it is clear that they can be enriched by nearby sights, sounds, and feel (mist) of falling 
water.     
 
The Dam Falls and Similkameen Falls are dominant landscape features in the Similkameen River corridor 
between Nighthawk and Oroville, and are obvious attractions for visitors to the area (e.g., both falls are 
featured in the county brochure for the Similkameen River Trail).  The District recognizes this when 
noting the public “will have the opportunity to enjoy flows much greater than the prescribed minimum 
instream flows during….periods of spring runoff” (Gangemi testimony, p. 18), and by proposing an 
interpretive trail as a PM&E measure specifically to view the falls with more water (or during dewatered 
times, to view interpretive displays showing photos of the falls with more water) (Demuth testimony, p. 
7).  This indicates the falls are a focal point and enhance recreation opportunities.   
 

Recreation values are higher and use is greater than District/Ecology characterizations 
 
At the same time they acknowledge the falls as attractions, the District downplays their importance to 
recreation users by suggesting that “Similkameen Falls is not the primary aesthetic attraction on the 
SRT,” “seasonal decreases in flows at the distant Similkameen Falls will not detract from visitors’ 
experiences or reduce visitor use” (Gangemi testimony, p 24); the site does not “represent a high value 
recreation resource,” and the “attraction of the area has more to do with the historical significance of 
human occupation and use rather than the falls” (Danison testimony, p. 13).  Although no study has 
assessed the contribution of the two falls to overall recreation experiences, dewatering the Dam Falls 
and severely reducing flows in Similkameen Falls would clearly diminish the attractiveness of the area.  
We saw and talked to several visitors during our two-day field visit in Oct. 2012, and nearly all 
mentioned the falls or were observed taking photographs of them.     
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In a similar vein, the District downplays the level of existing and potential future use of the falls.  Data 
from other waterfall viewing areas such as Idaho’s Shoshone Falls (Jones, 2011) and Yosemite Valley 
(Whittaker et al., 2012) shows higher flows often attract greater use and waterfall guidebooks 
commonly encourage visitors to view falls at higher flow periods (Plumb, 1998; Hudson, 2002).  We 
expect similar effects would apply here. Based solely on our two-day site visit in late October 2012, we 
saw more use to the site than the 2006 recreation survey documented on most days during the peak 
recreation season, as well as considerable signs of use (e.g., user-created trails, user-created driftwood 
shelters, fishing litter, beverage containers, graffiti).   
 
On the river left side, use is limited by the poor condition of existing access roads, lack of signs, and 
limited publicity about the site.  A major finding from the recreation survey was visitor support for 
improved river access (District Recreation Needs Assessment, 2009).  The project proposes improved 
roads and additional recreation development that includes a camping and picnic area, an interpretive 
trail to a falls viewing area, and connecting trails between them all.  These will probably induce greater 
use than would be predicted from estimated population and demographic changes in the county and 
state (as predicted in the District Recreation Needs Assessment (2009)).   
 
On river right, the opening of the SRT in 2011 has created considerably more use than in 2006 when the 
Danison recreation survey was conducted.  We observed more use (5 vehicles parked at the Taber 
Trailhead at noon) over a four hour period on a cloudy cool weekday in late October than the 2006 
study documented on most days in the peak season.  Planned extension of the SRT allowing longer-
distance hiking to Nighthawk and through-hiking on the Pacific Northwest Trail (PNT) would further 
increase this use (the PNT is a 1,200 mile Congressionally-designated National Scenic Trail (2009) 
connecting the Continental Divide in Glacier National Park to the Olympic Peninsula coast).   
     
Finally, the potential for increased use from tourism is generally understated in District reports or 
testimony (Danison testimony).  In contrast, the recreation survey documents that 65% of visitors to the 
area were from outside the county.  This is a surprisingly high proportion for a resource the District 
claims is “remote” (Gangemi p. 14) or “represents a local recreational resource” (District Recreation 
Needs Assessment, 2009, p. 59).   In contrast, a 21 mile rail-trail in York County PA (with close access to 
the Baltimore and DC area populations) attracts only 39% out-of-county users (York County Trails, 2007) 
and the Ferry County WA rail-trail survey reports only 9% out-of-county users (Ferry County Rail-Trail, 
2013).  The Project area already attracts a majority of use from non-locals, and the SRT is likely to 
accentuate that in the future (particularly given the proposed 40 year license of the Project).    
 

Recreation investment and development will induce greater use   
 
The North Okanogan Valley has 18 lodging and 10 camping areas (Okanogan Country, 2013), and 
regional tourism development is likely to continue growing over the length of the Dam’s license (40 
years).  In recent years the county has seen more growth in retail trade, accommodation, food services, 
and construction associated with real estate development than traditional agricultural, mining, and 
manufacturing sectors (Headwaters Economics, 2012).  Okanogan County is actively developing 
recreation resources, including trails and nature viewing activities.  The county has recently completed a 
Draft Recreation Plan (Okanogan County, 2012) that describes substantial investment in several area 
trails, including enhancing the existing SRT and extending it to Blackhawk as part of the PNT.   
 
Across the border in Canada, the Okanagan Valley and the city of Osoyoos have been nurturing a 
reputation as the “Palm Springs of Canada” for the dry, warm climate and tourism (e.g., 26 hotels, 19 
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B&Bs, and 9 RV campgrounds in 2008) and retirement amenities (CanWest Media Works, 2013).  As 
these resident and tourism populations grow, there may be increasing “spillover” visitation across the 
border that will add use from adjacent US Okanogan communities (Okanogan Country, 2012).   
 
The SRT has already seen substantial investment, and the District has been a major contributor.  The 
donated girder bridge had an estimated value of over $1,000,000 and cost about $10,000 in transaction 
costs, while the District apparently provided over $50,000 in in-kind value to resurface the bridge for 
trail use (Danison testimony, p. 12).  This is admirable and indicates the District values the public 
benefits of these resources, but this is at odds with District claims that recreation use in the area is 
unimportant and unlikely to increase (FLA, Exhibit E.7, p E.7-25, 2008).  Initial total estimated costs for 
the 12.5 mile completed trail (not including the bridge’s value) are $1,200,000 (Okanogan County and 
BLM, 2011).  In the County’s current Draft Outdoor Recreation Plan (2012), estimates for new projects 
associated with the SRT (or its extension) include $800,000 for acquisition and improvements, and 
$107,000 for a restroom at the existing Oroville Trailhead (Okanogan County and BLM, 2011).  It seems 
unlikely that local communities would undertake such investments for unimportant resources or 
anticipated static use levels.    
 
Finally, designations like the PNT and Greater Columbia Water Trail are likely to increase publicity for, 
attention to, and use of the area, as the District acknowledges in its Recreation Needs Assessment.  This 
document, which includes revisions of the original recreation trends analyses in the DLA and FLA, 
concludes “the development of these trails would increase recreation visitation in the area, bringing in 
hikers, boaters, and possibly bikers.  The director of Pacific Northwest Trails estimated that 1,000 hikers 
per year will use the trail once it becomes a National Scenic Trail and expects 300-400 hikers on the 
Oroville to Nighthawk segment during the first year it is developed” (District Recreation Needs 
Assessment, 2009, p. 44).  If this prediction is accurate, it will nearly double annual recreation use in the 
area estimated in the 2006 study and FLA.  This supports use of the District’s “high growth” scenario.   
 
This information runs counter to Gangemi’s opinion (p. 6-7) about the limited appeal of the PNT and 
that “in the absence of [extension of the trail to Nighthawk], it is unlikely that visitation will increase 
substantially on the existing section of the trail in the near future.”  First, it seems likely that the trail will 
be extended sometime during the term of the Enloe license (40 years).  Second, we think the District is 
underestimating the power of long distance trail designations to induce occasional use of even 
fragmented trail segments.  Gangemi predicts small numbers of “through hikers” on the PNT until the 
trail develops a reputation, but we think far greater numbers will seek shorter day or overnight trail 
opportunities on a designated long distance route (similar to how the Pacific Crest Trail and Appalachian 
Trail attract many more users than just “through hikers”).    
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Information and analysis issues  
 
The District claims it has conducted sufficient analyses to address the flow-aesthetics issue, citing the 
“Bunn Memo” (Bunn, 2008) and aesthetic evaluations focused on buildings and facilities that included a 
simulation of “the view of the falls from near the pool below the falls” (Boettger testimony, p.30), 
discussed further below.  Other information from the District or Ecology included a recreation user 
survey, random photos of the falls, estimates of costs of aesthetic flows due to foregone power 
generation, and water temperature analyses of 10 and 30 cfs flows.  Specific information and analysis 
issues are described below.   
 

Flow-aesthetics studies should produce a flow evaluation curve  
 
Ecology’s guidelines for addressing aesthetic flow needs (Ecology, 2005) point to a curvilinear 
relationship between aesthetic quality and flow, and cite the need for such curves as discussed in 
Whittaker et al., (1993) and Whittaker and Shelby (2002).  Gangemi elaborates and accurately describes 
the concept: “aesthetic flow research indicates a sharp increase in approval ratings of aesthetics in the 
low flow range but minimal change in ratings as flows transition from low to medium to high” (Gangemi 
testimony, p. 21-22).  
 
We obviously agree, and have advocated that researchers, agencies, and stakeholders develop “flow 
evaluation curves,” sometimes called “suitability curves” (Whittaker et al., 1993; Whittaker et al., 2005).  
While it is preferable to develop curves from quantitative evaluations, we have also developed and used 
curves based on expert judgments.  Curves make evaluations explicit and transparent, and become a 
focal point for stakeholder discussions about agreement/disagreement, suitable PM&Es, or tradeoffs 
between aesthetics and power generation or other resources.   
 
Despite the District’s assertion that it has conducted flow-aesthetics analyses, neither the District nor 
Ecology has produced a single flow evaluation curve.  The only time a curve is mentioned is when their 
expert tells us it is important, or the Ecology manual encourages their development.     

 
Direct evaluations of actual or simulated conditions are most accurate  
 
The most obvious way to develop a curve is to have experts, stakeholders, and/or users evaluate flows 
directly (Whittaker et al., 1993; Whittaker et al., 2005).  Gangemi suggests this will not work for Enloe 
given 1) little ability to control flows for an onsite study, 2) the difficulty (“challenging if not impossible”) 
of representing lower flows with simulations, 3) limited user or stakeholder knowledge and sensitivity to 
flows; and 4) low recreation visitation (Gangemi testimony, pp. 4, 15-16).  He also disparages the idea of 
having focus groups evaluate flows because he presumes they can only do so onsite (and the project 
cannot manipulate flows for onsite evaluations).   
 
Gangemi confuses who should evaluate flows (focus groups are one choice) with what would be 
evaluated (onsite flows, actual photos, and simulated photos are three common choices).  In any case, 
neither the District nor Ecology had anyone besides their “experts” evaluate any flows, and those 
experts’ judgments were flawed (as will be discussed below).  Better evaluations typically involve more 
than one evaluator, reasonable visual representations of the appropriate range of flows, and flow 
evaluation curves to make evaluations explicit (these topics are further discussed below).        
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Evaluations from Upper Spokane Falls Study are a good example 
 
It is surprising Gangemi didn’t see the applicability of a study he observed.  The recent work at Upper 
Spokane Falls (CH2MHill, 2010) provides an excellent example of methods for conducting flow-
aesthetics studies (with some modifications necessary to fit the Enloe situation).  We agree that Upper 
Spokane Falls is a higher profile resource with considerably more visitation than Enloe, but how many 
people benefit from improved flows is a secondary issue discussed later in this report.   
 
The Spokane study evaluated a range of flows onsite and from photos (along with channel modifications 
to improve aesthetics).  The falls at the bottom of the South Channel is about 20 feet tall and 105 feet 
wide in a bedrock channel similar to Similkameen Falls, and the study evaluated a range of flows 
including “leakage” (about 30 cfs) and 400 cfs in the South Channel.  Figure 6 shows flow evaluation 
curves for South Channel, North Channel, and the entire falls taken together, based on photos taken as 
flows changed through the previous few months. The study suggests a reasonable range of flows to 
assess at Enloe (given a similar-sized channel and falls).  It also shows that the 30 cfs leakage flow 
produced unacceptable aesthetic quality in a channel 105 feet wide, casting substantial doubt that the 
District’s proposed 30 cfs flow would be acceptable in a wider (145 to 200 foot) channel like 
Similkameen Falls.   
 

  

Figure 6.  Flow evaluations in Upper Spokane Falls from photos; example photos                                                                     
show 400 cfs (top) and 30 cfs (bottom) in the roughly 105 foot wide South Channel. 
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Photo evaluations of existing flows are possible for Dam Falls and Similkameen Falls  
 
Gangemi asserts that Spokane-style evaluation techniques are not applicable at Enloe because the 
inoperative existing dam cannot control flows to produce photos that represent the relevant range 
(Gangemi testimony, pp. 4, 15-16).  But the Similkameen has experienced natural flow variations over 
several years that offer opportunities to collect a range of photos.  The District and Ecology conducted 
several studies of fisheries during low flow periods in 2006, and there have been other low flow periods 
since aesthetics became an issue in 2008 that offered opportunities to photograph a relevant range of 
flows.  The District and Ecology did not systematically photograph these flows, or assemble other photos 
in their possession.   
 
We have started this process (Figures 7 through 14) to show how it could be done.  We began by 
collecting existing photos found on the internet, photos the District or Ecology produced during 
discovery (they withheld photos from Cultural Resource Work Group field trips, and photos from a low 
flow visit during preparation for this hearing).  We also worked with a local resident in Oroville (Joseph 
Enzensberger) to take photos at a range of flows through summer and fall 2012.    

 

 

 

 

 

 

 

Figure 7.  Dam Falls with unknown low (leakage) flow from 1950s                                                               

(from Similkameen River Trail Facebook Page). 

 

 

 

 

 

 

 

 

Figure 8. 236 cfs on Sep 12, 2006 (from District fish studies).   
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Figure 9. About 365 cfs on Oct. 14, 2012.  From 
Joseph Enzensperger. 

Figure 10.  About 500 cfs on Sep 8, 2012.  From 
Joseph Enzensperger. 

Figure 11.  About 365 cfs on Oct 14, 2012.  From 
Joseph Enzensperger.   

Figure 12.  About 423 cfs on Sep 18, 2012.  
From Joseph Enzensperger. 

Figure 13.  About 600 cfs on Oct 19, 2012.  From 
Tom O’Keefe.  

Figure 14.  About 1,360 cfs on Nov. 15, 2012.  
From Joseph Enzensperger. 
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Photo simulations are possible for other important flows  
 
Gangemi correctly points out that photos in the natural range may not be sufficient to assess aesthetics 
of lower flows (the proposed 10 / 30 cfs flows are far below the lowest flows on record of 120 to 150 cfs, 
which generally occur during winter freezes).  But Gangemi is too pessimistic about simulations of these 
flows (which he labels “photo montages”).   
 
Using information from the lowest flow photos we have found, plus other information about wetted 
channel widths at different flows, we have developed simulations of both falls to illustrate lower flows 
or different release options (Figures 15-18).  They include: 

 A dewatered Dam Falls and Similkameen Falls as initially proposed by the District in the DLA (2007) 
as described by Boettger testimony (p.25). 

 A dewatered Dam Falls with the new crest gates as proposed in the 401 Certification, with 30 cfs in 
Similkameen Falls. 

 30 cfs in Similkameen Falls as produced by a “thin stream” down the face of the dam as discussed in 
consultation meetings between Ecology and the District (District 401 consultation meeting notes, 
Oct 11, 2010).   

 120 cfs flow in Similkameen Falls and over one-third of the Dam Falls.  This approximates the lowest 
natural flow recorded, provided as a release over part of the Dam Falls as discussed in summary of 
Bypass Flow Technical Memorandum (Entrix, 2010, p. 20).     

 
These simulations were based on careful scrutiny of existing photos at known flows, expert judgments 
about how water would be distributed through the rocks of the falls, modeling information from the 
Bunn memo, and limited onsite measurements during our October 2012 site visit or those reported 
from District or Ecology fieldwork.  They are provided as reasonable illustrations of the technique, not 
the ultimate depictions one might employ if charged with conducting a study (the accuracy of these 
simulations could be improved with onsite measurements at low flows and basic modeling of water 
surface elevations).  We would collaborate with stakeholders while developing simulations, explaining 
why simulations depict different flows as they do, and developing consensus about the simulations that 
are ultimately used.     
 
It is more challenging to simulate flows that are farther from those in existing photos, or that represent 
smaller contrasts.  However, we are confident simulations can distinguish flows “about 30 cfs” from 
those “about 120 cfs,” which can be compared to existing photos and limited measurements at about 
265 cfs (and higher).  This is sufficient to develop a reasonable flow evaluation curve, which is the goal.  
The result may not be perfect, but it is better than complaining that the task is so difficult, construction 
should proceed with no information about aesthetics of the 10/30 cfs flows the Project proposes to 
deliver (Gangemi testimony, p. 16).    
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Figure 15.  Simulated photo of Dam Falls and 
Similkameen Falls with 0 cfs flow (proposed in DLA). 

Figure 16.  Simulated photo of 0 cfs over Dam Falls 
and 30 cfs over Similkameen Falls. 

Figure 17.  Simulated photo of 30 cfs in “thin stream” 
over Dam Falls and 30 cfs over Similkameen Falls. 

Figure 18.  Simulated photo of 120 cfs over one-third 
of Dam Falls and over Similkameen Falls.   
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Empirical ratings can be used to produce flow evaluation curves  
 
With an array of photos through the appropriate range, one can systematically evaluate those flows.  
Quantitative evaluations on an acceptability scale provide a commonly-used format that has been well-
tested (Whittaker et al., 1993; Whittaker and Shelby, 2002).  The evaluators could be experts, a focus 
group or panel of stakeholders, recreation users, or even the general public.  In all cases, evaluations 
become transparent and are put on an empirical basis.  Analyses and graphics can help assess 
similarities or differences among evaluators.   
 
We have provided our own evaluations of the photos and simulations we assembled for the Dam Falls 
and Similkameen Falls (Figure 19).  We used the same evaluation scale as in the Upper Spokane Falls 
study, which included a 7-point acceptability scale (with a “marginal” mid-point), along with three higher 
evaluations (“good,” “excellent,” and “outstanding”) to acknowledge that the aesthetics of very high 
flows are outside the range at issue.   
 
Results show that flows of 30 cfs are rated unacceptable for both falls, because they cover only a small 
proportion of the bottom of the channel, provide little depth or power, and are unlikely to produce 
much sound or mist.  For the Dam Falls, evaluations improve substantially through 240 cfs, where a 2006 
photo shows good coverage across the entire dam and some power in the falls.  Above this point, 
coverage and power in the Dam Falls does not improve as dramatically through 700 cfs (the highest flow 
we have personally seen on site).  The curve shows that flows over the Dam Falls become marginally 
acceptable about 175 cfs, and are moderately acceptable (6 on the scale) by 250 cfs.     
 
At Similkameen Falls, flows are concentrated in deeper channels and it takes more water to spread out 
across the full width of the channel.  As the literature would predict, however, ratings improve 
substantially as the three channels fill and water falls over more of the horseshoe-shaped brink.  The 
curve shows that flows over Similkameen Falls become marginally acceptable about 350 cfs, and are 
moderately acceptable (6 on the scale) about 450 cfs.    
  
Readers need not agree with our evaluations or the curves they produce, just as one may not agree with 
the District’s expert (Bunn), Ecology’s expert (Caldwell), or the expert-based VRM evaluations of 
facilities.  But our evaluations are transparent and are offered as only one of several that should be 
collected, unlike evaluations from Ecology and the District which are difficult to assess and essentially 
presented as a fait accompli.  Showing evaluations for specific flows (and the full curve connecting them) 
invites stakeholders to make their own ratings and discuss similarities or differences.      
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Figure 19.  Whittaker and Shelby’s expert judgment flow evaluation curves for                                                                                            

the Dam Falls and Similkameen Falls based on photos and simulations. 

 
Collaboration can be used to improve evaluations  
 
A goal in an aesthetic study is to represent evaluations of all relevant groups.  In a low controversy 
situation, a single expert’s opinion may be sufficient, but in more contentious settings it makes sense to 
involve concerned stakeholders and possibly recreation users or the general public.  This allows 
empirical analysis to explain similarities and differences.   
 
In the Upper Spokane Falls study (CH2MHill, 2010), which evolved from a settlement of 401 certification 
litigation, 22 stakeholders formed the evaluation panel.  There was representation from the utility, state 
and federal agencies, several non-governmental organizations (including CELP, a party to this litigation), 
and consultants for various “sides” concerned about the issue (including ourselves and John Gangemi).  
In quantitative evaluations and focus groups, there was considerable agreement about the aesthetic 
evaluations for different flows.  Focus group discussions were particularly powerful in creating 
transparency (opinions were on display and ratings had to be explained).   
 
Gangemi dismisses the focus group approach without seeming to recognize the collaborative value of 
this process.  Convening stakeholders with potentially opposing views, evaluating photos and 
simulations together, and learning about similarities and differences is what’s important.  Neither the 
District nor Ecology ultimately pursued this direct approach, even though they considered the idea in 
July 2009 (Ecology consultation meeting notes for July 1, 2009). 
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Other examples of waterfalls over dams with aesthetic flows  
 
Aesthetic flows for a dam are not unprecedented; other minimum-flow bypass reaches produce 
waterfalls over dams.  For example, 200 cfs is required during daylight hours over Lower Spokane Falls, 
where part of the falls is formed by the diversion dam (Figure 20).  At Post Falls on the Spokane River in 
Idaho, 46 cfs is required on weekends during the summer over a combination of dams and natural falls.  
For the Upper Collinsville Project on Connecticut’s Farmington River, a suitability study (GZA 
GeoEnvironmental, Inc., 2011) recommends minimum flows over the scenic low head dam that maintain 
a 6 inch “veil flow” in spring and a 2 inch veil flow during the drier parts of the year (reducing turbine 
design flow by 500 cfs).   
 

Figure 20.  Monroe Street Dam/Lower Spokane Falls at low (left) and high flows (right). 

 
 
Traditional desktop recommendations  
 
An instream flow specialist for WDFW (Beecher) calculated instream flow recommendations for the 
bypass reach based on traditional desktop methods (Tennant, 1976; Hatfield and Bruce, 2000).  
Primarily focused on fish habitat concerns, the Tennant Method provides “rule of thumb” estimates of 
flow needs as a percentage of a river’s mean annual flow (e.g., 30% is good habitat, 60% is excellent to 
outstanding” etc.).  Tennant has claimed that the 30% and 60% estimates are also relevant for general 
recreation uses, a simple idea that has some usefulness (Whittaker et al., 1993; Shelby and Jackson, 
1991). 
 
For the Similkameen with a mean annual flow of 2,238 cfs (at Blackhawk gage), Beecher identifies 
“severe degradation” and “poor or minimum” habitat would occur below 228 cfs, and flows between 
457 and 1,826 cfs provide “fair,” “good,” “excellent,” “outstanding,” or “optimum” conditions in 
different seasons (Beecher, 2009).  The Tennant 30% and 60% rules for recreation come to 671 and 
1,370 cfs respectively.  Beecher also cites flows from Ptolemy (20% of MAF or 457 cfs) and Hatfield and 
Bruce (475 cfs to 800 cfs for different life stages of rainbow trout).  Beecher recommends 465 cfs 
minimum, plus some diversity of flows through the year.   
 
Desktop “rule of thumb” estimates are easy to calculate and help suggest a range of flows to consider, 
but more specific information usually improves recommendations.  That said, these flows are 
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considerably higher than the District’s 10 / 30 cfs proposal, and they fit with physical characteristics of 
the bypass channel (where it probably takes 450 to 700 cfs to fill the bottom of the channel).  This also 
fits with Ecology’s “toe-width method,” which uses a single cross section to estimate the flow that 
covers the full bottom of the channel (the width of the channel from the toe of one bank to toe of the 
other)( Ecology and WDFW, 2003).  This can’t be confirmed because Ecology did not conduct a cross 
section (they tried, but didn’t have the right equipment on the days they visited) (Interrogatory 
response from Ecology, Dec 5, 2012).   
 
In any case, it appears that Beecher was persuaded to focus on narrower fish issues and ignore 
aesthetics (cite emails that document).  In general, flows higher than the 10/30 cfs proposal apparently 
cost too much in foregone power generation revenues given the District’s pre-determined PM&E 
package (Boetgger testimony, p. 33-34).   

 
The District claims two “aesthetic analyses” address flow issues  
 
1.  Bunn Memo (2008)  
Calling this an aesthetics study is probably a misnomer.  It is actually a memo with two pages of text, 
three modeling/engineering references, a one-page modeled cross section, and four pages of 
hydrographs.  It appears that no fieldwork was conducted for this analysis, and there is no evidence that 
the memo reached Ecology (they were asking for cross section information in July 2009; Ecology 401 
consultation notes July 1, 2009).   
 
2. Aesthetic Resources Study (2008) 
This more elaborate study (28 pages in FLA appendix) focused on landscape-level assessments of how 
proposed project facilities (e.g., fences, buildings, dam, tailrace, transmission lines) will look.  This is 
important, but not relevant to aesthetics of flows over the Dam Falls or Similkameen Falls.       

 
Bunn Memo analysis of Dam Falls aesthetic flows is theoretical, has no aesthetic criterion  
 
The District accepted some responsibility for 
providing aesthetic flows over Dam Falls, asking 
Bunn to calculate a minimum flow to accomplish 
this.  Using office-generated engineering 
calculations based on weir formulae (and no 
field measurements), Bunn estimated the flow it 
would take to cover the dam at a depth of 2.4 
inches and provide “nappe separation” (aeration 
to make the water turn white; see Figure 21).  
There is no rationale for the implicit aesthetic 
criteria used here.  Why is 2.4 inches over the 
dam a suitable depth?  Why is minimal nappe 
separation “aesthetic?”  
 
In spite of this opacity, it is interesting that Bunn’s criteria (a uniform depth of 2.4 inches and aeration) 
result in his version of “the amount that it takes to cover the bottom of the channel” (in this case, the 
dam face).  By his calculations, 80 cfs will accomplish this, but even that flow was apparently too high, 

Figure 21.  The Dam Falls at 700 cfs showing nappe 
separation (where falling water becomes aerated). 
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and dropped from further consideration by the District.  In addition, there is no evidence that Ecology 
saw or heeded information in the Bunn Memo.   

 
Bunn Memo analysis of Similkameen Falls aesthetic flows is not based on field measurements 
 
The Bunn Memo presents a channel cross section and then models water surface elevations for 20, 40, 
80, 120, and 300 cfs flows.  In citing this as an important analysis, Gangemi assumes the cross section 
came from an onsite measurement.  However, Bunn recalls building cross section data from a satellite-
based contour map, and could not specify the location of the cross section (aside from “perpendicular to 
the current” (personal communication, 2013).  Given the horse-shoe shape of the brink of Similkameen 
Falls, the tangent that represents the cross section is obviously important.  This makes all subsequent 
analysis highly theoretical and potentially inaccurate.  For example, the Bunn Memo shows all three 
deeper channels have water at 80 cfs and 120 cfs, but photos from 236 cfs in Sep 2006 show no water in 
the river right channel.   

 
Bunn Memo for Similkameen Falls uses a questionable aesthetic criterion  
 
The Bunn memo says even the lowest flows produce visible whitewater, implying (with no citation or 
rationale) this is some sort of aesthetic standard.  Gangemi agrees by asserting that “flows with 
contrasting visible differences such as turbulent water (i.e., whitewater) would be present for viewing 
even at very low flows – at flows lower than 30 cfs flow (sic) that is currently proposed….based on these 
results…,aesthetic flows were not an issue in the bypassed reach” (Gangemi testimony, p. 10).  This 
“white water” criterion is not based on any literature we know of, it does not fit with the “cover the 
bottom of the channel” rationale in the literature (Whittaker & Shelby, 2002), and is not supported by 
“totally unacceptable” evaluations of 30 cfs leakage flows at Spokane Falls.  One can produce visible 
water that is white from a faucet disbursing 2.2 gallons per minute, which is only 5/1,000s of a cfs. 

 
Bunn’s Similkameen Falls modeling shows 30 cfs wets very little of the channel 
 
Even given the flaws in this desktop technique (see above), the Bunn memo indicated that lower flows 
fill very little of the channel.  Figure 22 shows the modeled cross section (looking downstream) near the 
brink of the falls with Bunn’s estimates of how 20, 40, 80, 120, and 300 cfs fill the channel (blue lines).  
Figure 23 shows the water surface width of filled channel for each flow.  The green line has been added 
to show the water surface width when all the mid-channel rocks are covered (147 feet wide, with the 
falls about 19 feet above the lower pool), and the blue line has been added to show the width at roughly 
the ordinary high water channel (about 196 feet wide, with the falls about 21 feet above the lower 
pool).   
 
Bunn’s results show that 30 cfs would produce a stream above the falls only about 12 feet wide, while 
120 cfs would be about 39 feet wide, and 300 cfs would be about 99 feet wide.  These data show 
substantial improvements in “filling the bottom of the channel” with each of the flow increments, 
suggesting that aesthetics are increasing substantially based on this criterion from the literature.  We 
think modeling higher flows would show smaller gains in channel coverage from 450 to 650 cfs 
(illustrated by the dotted purple line).  This analysis would benefit from including a typical low flow of 
500 cfs, which is a more useful reference point than 300 cfs (the 95% exceedence level) for the issues 
under consideration here. 
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Figure 9.  Bunn cross section for 20, 40, 80, 120, and 300 cfs with channel widths at key water surface elevations.  

 

 
Figure 10.  Graphing wetted channel widths vs. flow from Bunn Memo results.   

? 
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Monetary costs of providing flows are not aesthetic criteria 
 
The Bunn Memo calculates the costs of providing 20, 40, and 80 cfs for 12 hours per day from July 
through October (Bunn, 2008).  This shows the District is interested in the monetary costs of aesthetic 
flows, but does not show how the information is to be used.  While the assumptions in those 
calculations are different from the District’s current proposal, calculations show that 80 cfs would cost 
about $53,500 annually.   This is apparently too high, given the 30 cfs and shorter mid-July to mid-
September time period in the District’s pre-determined PM&E package (Boetgger testimony, p.33-34).   
 
Monetary costs are important, but they are not the appropriate criteria for evaluating aesthetics of 
flows.  The initial goal of a flow-aesthetic study is to determine how aesthetics change through the flow 
range.  After specifying acceptable aesthetics, a second level analysis focuses on the tradeoffs of 
providing flows for different resources including aesthetics, recreation, fish, or power generation.     
 
Aesthetic flows need not be available 24-7 to benefit visitors, so there may be creative ways to provide 
aesthetic flows that minimize lost power, or avoid temperature impacts to fish.  The District/Ecology 
show some interest by considering options for engineering smaller releases (District Nov. 10, 2010) and 
providing aesthetic flows for shorter periods (e.g., holidays and weekends) (Pratt, May 11 email to Pat 
Irle, 2009), but these are eventually dropped without explanation of effects on aesthetics.  It is 
challenging to develop such alternatives without knowing the flow-aesthetics relationship.   
 

Landscape level evaluations of facilities are not relevant for aesthetics of flows 
 
The District conducted a landscape aesthetics analysis using the BLM VRM system (District FLA 
Aesthetics appendix, E8, 2008).  This is an expert-based system that rates natural and human-built 
features at the landscape scale (foreground is 3 to 5 miles) and then assesses the degree of contrast.  
“Key Observation Points” (KOPs) are used in a desktop analysis that determines which facilities are 
visible from those places.   This is useful for assessing proposed facilities (buildings, fences, transmission 
lines, etc.), but it did not address aesthetics of flows over Dam Falls or Similkameen Falls.  Several issues 
are listed below for completeness.  
 

 Several simulations show considerable (but unspecified) flows over Dam Falls and Similkameen Falls, 
even though those flows would not be present  8.5 months of the year. 

 The landscape evaluations were conducted by a single expert, and involved no input from 
stakeholders, users, or the public. 

 There are no KOPs on the river right side, where the new SRT and the planned SRT extension provide 
Falls viewpoints important to visitors.   

 Of all the simulations, only two show potential altered flows, and these are only for the dam.  There 
are no simulations of 10 or 30 cfs in Similkameen Falls.   

 The VRM system’s focus on landscape-level evaluations with a foreground scale of 3 to 5 miles is too 
far away for assessing flow differences in Dam Falls and Similkameen Falls.   

 Some of the photo simulations were unrealistic or used questionable base photos.  Examples 
include: 
o No depiction of the proposed flow valve and 70-foot arcing water jet that would provide 10/30 

cfs flows. 
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o Inaccurate location of the tailrace in the simulation for KOP 7 (District, May 29 supplemental 
information on Visual Resources, p. 8), compared to the top view schematic of the proposed 
Project.   

o Waterfalls at the end of the tail race which probably will not be present (because head would be 
lost).   

o Water going over a log jam in the tailrace.   
o Dam crest gates missing (except some shown in one simulation). 
o Snow or ice in base photos (when most recreation use will occur in warmer seasons). 
o No “water stains” or algae blooms on the dewatered dam face from potential crest gate leakage 

(the District estimates 2 cfs). 
 
These flaws give reason to question the landscape evaluations, and recognize they are no substitute for 
direct evaluations of a range of flows over the Falls.  Agencies and NGOs drew similar conclusions in 
their comments (BLM, 2008; NPS Feb and Oct, 2008; Hydro Reform Coalition, 2012).   

 
2006 Recreation survey issues 
 
The District conducted the Danison recreation user survey in the summer in 2006 (Danison testimony).    
Findings were adequately summarized in a report that was included in an appendix of the FLA.  Findings 
appear useful to profile existing use and describe some additional recreation management issues.  But 
the study had some weaknesses and didn’t directly address flow-recreation issues, summarized below 
for completeness. 
 

 Low existing use in 2006 on the river left side is not surprising given poor access to the site.  The 
roads to the dam parking area are rutted, can be wet in spring and early summer, and are poorly 
signed.     

 The study showed little use along the abandoned railroad grade on river right because the bridge 
across the river was not public and the SRT did not exist (it opened in 2011).   

 The survey ignored potential winter and spring use.  Current access is poor in winter, but the SRT 
provides winter recreation opportunities.   

 The survey did not include “viewing the falls” in the list of recreation activities in the area or directly 
ask about their importance as attractions, providing no basis for Gangemi’s or Danison’s assertions 
that the falls are unimportant to current users.   

 The survey had no evaluative questions about… 
o Aesthetic evaluations of specific flows (from photos or simulations) for the two falls.   
o Changes in development levels from new project buildings, inlet, tailrace, transmission lines, or 

fences that may frame the landscape in which flow-aesthetics evaluations might be made.    

 There were no questions about favored seasons, days of the week, or times of day, which might 
help determine when aesthetic flows should be provided (if given a water budget).   

 
In spite of these flaws, the survey documented that 65% of visitors are tourists (people who live outside 
the county).  It also showed considerable diversity in recreation activities, and documented substantial 
support for additional access to the river.   
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Flow aesthetic issues were raised in sufficient time to address the issue  
 
The District’s Cultural Resources Work Group raised the issue of flow-related impacts on aesthetics in 
spring 2007 (Demuth direct testimony, p. 9).  Several stakeholders and agencies registered stronger 
concerns and requested specific studies about the issue after reviewing the DLA in November 2007 
(NPS, Feb. 2008; DNR, 2008; BLM 2008).  A year and half later (July 1, 2009 401 consultation meeting 
notes) indicate that direct evaluations of flows in photos or simulations were contemplated by District 
and Ecology, Demuth’s testimony indicates that landscape aesthetics concerns led to additional PM&Es 
(e.g., the interpretive trail to a falls viewing area with interpretive displays showing photos of the falls 
with water in them).  This suggests that the District and Ecology had sufficient time to conduct better 
evaluations or collaborate with stakeholders about aesthetics issues.   
 
It is common in a Traditional Licensing Process for the utility to develop and then support some ideas 
about impacts and the size of PM&E packages that would address them.  The problem comes when 
stakeholders don’t learn about specific project proposals or recognize an important impact until the DLA 
comes out.  By this time, a pre-determined PM&E package may have been worked out, and it is more 
challenging to bring in other measures (as related by Boettger (p-33-34).  In the Enloe case, it seems that 
several agencies and NGOs did not discover how low the minimum flow would be until the DLA, and 
they immediately asked for more information about impacts on aesthetics.  The District has consistently 
refused to conduct the obvious aesthetics study, presumably because they are unwilling to consider any 
flows higher than the proposed 10 / 30 cfs regime.  They have instead defended the predetermined 
proposal.      
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Summary conclusions 
 

1. Flows have a profound effect on the aesthetics of Dam Falls and Similkameen Falls. 

2. The proposed 10/30 cfs flow requirement does not protect the aesthetics of Dam Falls or 
Similkameen Falls.  Thirty cfs is a 94% reduction of the 500 cfs natural low flow typically found 
during dry months of the year, and doesn’t come close to filling the bottom of the channel.  A flow 
evaluation curve based on photos of Similkameen Falls (produced in this report) shows that 
marginal aesthetic flows start at about 350 cfs and become totally acceptable by 450 cfs; for the 
Dam Falls, marginal aesthetic flows start about 150 cfs and become totally acceptable by 350 cfs.   

3. The District studied some flow-related issues, including fisheries, water temperatures, and monetary 
costs.  Although important for other issues, these analyses failed to address the effects of flows on 
Dam Falls and Similkameen Falls, and are therefore beside the point.   

4. Agencies and stakeholders identified aesthetics of flows in the bypass reach as an issue, and 
specifically requested studies that evaluated relevant flows based on visual representations (such as 
photos).  This was done at a reasonable time in the FERC and 401 Certification processes. 

5. Ecology has required minimum flow conditions for aesthetics on other projects based on 
information from appropriate studies.    

6. Although the District responded to some requests for information regarding aesthetics (e.g., by 
producing additional simulated photos of facilities), they refused to conduct a study that directly 
evaluated aesthetics of the appropriate range of flows based on reasonable visual representations. 

7. An appropriate flow-aesthetics study for the Dam Falls and Similkameen Falls would include flow 
evaluations of a reasonable range of actual or simulated photos of different flows, output in the 
form of flow evaluation curves, and stakeholder involvement.   

8. The District produced two documents regarding aesthetics, but one was an office/engineering 
formula-based memo and the other was focused on landscape-level assessments and facilities.  
Neither specifically evaluated aesthetics of the appropriate range of flows in Dam Falls or 
Similkameen Falls using reasonable visual representations. 

9. As mitigations for dewatering Dam Falls and Similkameen Falls, the District has offered spill flows 
mostly outside of the peak recreation season, a trail and Falls viewpoint on river left, and 
interpretive signs with photos of water going over the falls (so summer dry-season recreation 
visitors can see what Dam Falls and Similkameen Falls should look like).  These are poor substitutes 
for the aesthetic benefits provided by flows over the Dam Falls or Similkameen Falls.   

10. Dam Falls, Similkameen Falls, and the surrounding area are important recreation and aesthetic 
resources.  This conclusion is obvious at face value when visiting the site, but it is supported by 
investments in the area (such as the Similkameen River Trail) and the local and regional 
commitment to recreation and tourism.  The continued development of the SRT on river right, plus 
any improvements to access or recreation facilities on river left, will increase the use and value of 
these resources. 

11. It is important to “balance” uses of river flows, but only as a second-level assessment after we know 
how each resource is affected by flow.  The District and Ecology pre-determined the adequacy of the 
10/30 cfs flow regime without documenting the effects of flows on aesthetics of Dam Falls and 
Similkameen Falls, and then refused to seriously consider other aesthetic flows in the reasonable 
range. 
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12. In “balancing” uses, knowing how flows affect aesthetics of Dam Falls and Similkameen Falls allows 
realistic assessment of trade-offs.  For example, if 350 cfs produces higher quality aesthetics, it is 
possible to consider appropriate seasons, days of the week, or times of day that would best utilize a 
“water budget.” 

13. A new study focused on aesthetics could determine effects of flows on Dam Falls and Similkameen 
Falls, and how these falls fit into the broader context of recreation resources in the area. 
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Appendix A.  Qualifications to testify 
 

Names and occupations of researchers 
 
Bo Shelby 
Professor, Department of Forest Ecosystems and Society, College of Forestry, Oregon State University 
President, Confluence Research and Consulting 
3600 NW Thrush, Corvallis, Oregon 97330 
 
Doug Whittaker 
Senior researcher and planner, Confluence Research and Consulting 
6324 Red Tree Circle, Anchorage, Alaska 99507 
 

Summary of experience and qualifications 
 
Confluence Research and Consulting conducts studies or planning projects related to natural resource 
use and management, often with a focus on recreation in river settings.  The firm’s researchers, Bo 
Shelby and Doug Whittaker, have been involved in more than a hundred recreation studies or planning 
projects for federal, state, local, non-profit, or private organizations across the country.  They have also 
been expert witnesses in judicial proceedings, and have conducted training programs on flows and 
recreation, recreation planning, and river management for multiple local, state, and federal agencies.  
 
CRC has particular expertise with flows for recreation and aesthetics, navigability determinations, visitor 
impact management, and capacity in river recreation settings.  In conducting projects, they have 
developed and applied “state-of-the-art” concepts and planning frameworks; developed or improved 
methodological approaches; and applied findings to help make better management decisions.   
 
Skills include:  study plans; field reconnaissance; surveys and associated databases; statistical analyses of 
social and resource data; clear graphics of critical findings; presentations that highlight implications of 
critical findings; report writing; meeting facilitation; and working within complex and contentious 
decision processes that involve multiple stakeholders and agencies.     
 
Bo Shelby, PhD. has over 35 years of research experience studying natural resource use and 
management, and has published hundreds of reports and journal articles. He is nationally recognized as 
a leading recreation researcher, well known for his work on capacity, visitor impacts, recreation use 
conflicts, and instream flows for recreation.  Dr. Shelby is a professor in the Department of Forest 
Ecosystems and the Natural Resources Program at Oregon State; he has a PhD. in sociology from the 
University of Colorado. He is based in Corvallis, Oregon.  A complete CV is available separately.   
 
Doug Whittaker, PhD. has over 25 years of experience working on natural resource issues as an outdoor 
recreation planner with the Bureau of Land Management and National Park Service or as a researcher/ 
consultant.  He has published dozens of reports and journal articles, and has made presentations at 
symposia and conferences across the country.  His work is focused on instream flows for recreation, 
navigability, capacities in recreation settings, crowding, use conflicts, and attitudes toward urban 
wildlife.  Dr. Whittaker has a PhD. in human dimensions of natural resources from Colorado State 
University.  He is based in Anchorage, Alaska.  A complete CV is available separately.   
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Summary of involvement in this project/hearing process 
 
Whittaker and Shelby were first contacted in mid-May 2012 but were not engaged at that time. They 
received an introductory email about the project and some related information on August 16, 2012 from 
Rich Bowers, CELP member. A scope of work for the project was first initiated on August 23, 2012.  They 
began reviewing documents and/or conducting interviews with people familiar with the site shortly 
afterward.  Whittaker and Shelby visited the Similkameen River in the vicinity of Dam Falls and 
Similkameen Falls on Oct 18 and 19, 2012.   
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Appendix B.  Exhibits 
 
To be supplemented at the close of discovery. 
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EXECUTIVE SUMMARY 

 

On August 22, 2008, the Public Utility District No. 1 of Okanogan County (PUD or 

Applicant) filed its Final License Application for the Enloe Project with the Federal 

Energy Regulatory Commission (FERC).
1
  In its initial statement (page IS-6) the 

Applicant stated ―It is considered economically feasible to redevelop the project with new 

generating facilities on the east bank, opposite to the original project location.‖ 

 

This report clearly demonstrates that this statement is flawed and that in fact the project is 

not economically feasible.  Further, the report shows that the Enloe project, if built, will 

lose at least $26 on every Megawatt-hour (MWh) that it generates.   
 

Due to a combination of raising construction costs, decreasing open-market energy 

prices, and an inappropriately inflated forecast of project generation value, the current 

application,
2
 now more than three years old and with many of its key assumptions a year 

older than that, is far from economic or ―the best use of an aging asset (Application D-5, 

Value of Project Power).‖   

 

Major Findings: 

 

 Construction Costs have increased by approximately $10 million (30%) over 2008 

estimates and in current August 2011 dollars Enloe will cost more than $40 

million to build rather than the Applicant’s estimated $31 million.  

 

 Open market prices for electricity, the potential revenue/avoided costs resulting 

from the project, have retreated by 50% or more, rendering inaccurate the 

Applicant’s estimated value of Enloe produced power.   

 

 In 2008, the Applicant estimated that Enloe Dam would cost $58.20 per MWh to 

own and operate for the life of the project, and that they would be able to sell 

Enloe Power for $66 per MWh.  This report shows that a better long-term price 

estimate is $43.55 per MWh and that at that rate Enloe will lose money on every 

MWh produced. 

 

                                                 
1
 FERC eLibrary Accession No. 20080822-5021 

2
 This is the Applicant’s fourth attempt to relicense the Enloe Project. In each of the previous attempts, 

FERC has rescinded or denied the project license due to marginal economics (including the cost of 

providing upstream passage for anadromous fish species).  The original project was decommissioned in 

1958 because lower cost energy was available from other sources. As FERC stated in its February 23, 2000 

Order on Rehearing, Rescinding License, Denying License Application, and Terminating Stay ―[T]he 

obligation to construct and operate a fish ladder would significantly increase the costs of a project that 

already appears to be uneconomical.‖   
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 In the absence of a major jump back up to 2007 - 2008 open market price levels, 

Enloe’s break even operating cost of $58.20 per MWh will remain above the open 

market price of electricity for many years to come, perhaps in perpetuity.  

 

Finally, this report documents the local and regional tourism-related spending losses 

associated with eliminating free-flowing water at Similkameen Falls.  The value of the 

falls as a tourist attraction is valued at more than $516,000 per year and has a net present 

value in excess of $7.5 million.  Spread over a 20-year period, one estimate  

(Table 6, High Estimate) documents that the potential for lost tourism could approach 30 

million dollars -- roughly equal to the original cost for renovating Enloe dam. The 

Applicant did not include this lost revenue in its 2008 valuation of project costs. 

 

In conclusion, this report finds that the Enloe Project, even without the costs associated 

with fish passage (a major economic requirement in earlier applications), will lose money 

on every MWh produced, will result in significant losses to local tourism, and is a poor 

plan for the utility, and for Okanogan ratepayers. 
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PROJECT COSTS AND FINANCING  

 

CONSTRUCTION COST DISCUSSION 

 

At or near the heart of every application to construct a generating plant are the figures 

detailing how much it costs to build and operate the plant.  This section presents the 

same numbers the Applicant presented in the original application.  The purpose is to 

remind readers of the key concept underlying the Applicant’s claim that, in constant 

$2007,
 3

 if this project is approved, energy generated at Enloe Dam is projected to cost 

$0.582 per KWh for the life of the project. As will be demonstrated in the following pages 

that would not occur if the plant existed today. 

 

The Final License Application (application) for the proposed Enloe hydroelectric project 

gives cause for concern, starting with the fact that the application is now more than three 

years old and many of its key assumptions are a year older than that.  

 

For example, the estimated cost of constructing the Enloe power plant dates from the 

beginning of 2007.  Bids from construction companies are rarely valid for more than a 

few months from the time of submission.  While most sectors of the economy tumbled 

into recession shortly after that time, such was not the case for most of the electric power 

industry.  Protected by regulatory compacts with state utility commissions granting them 

monopoly status in their individual service territories, and thus the power to pass costs 

onto customers, wages and costs at most utilities have continued upward during the 

current period of economic upheaval. According to the United States Department of 

Labor, Bureau of Labor Statistics (BLS)
4
 the cost of projects such as the rehabilitation of 

Enloe Dam has increased about 29 percent since the beginning of 2007.
5
 

 

The standard FERC methodology for factoring in inflation is to state all financial 

numbers in fixed dollars centered on or near the date when the application is submitted.  

Generally, both the cost of constructing electrical generation plants and the cost of open 

market power, inflate at or near the same rates.  As a result, FERC can simplify most 

generating plant applications by ignoring inflation altogether.  The difference between 

                                                 
3
 The application was filed in 2008 but many of the financial analyses were completed based on data 

ending in 2007.  For this report all dollar amounts, unless stated otherwise, are presented as inflation 

adjusted $2007. 
4
 Enloe Market Prices and Trends1.xlsx, Tab = BLS Power Generation 

5
 http://www.bls.gov/ppi/ppipower.htm, The industry index for Electric Power Generation, NAICS 221110, 

measures price changes for the initial commercial transaction received by power generating establishments. 

This industry comprises facilities that convert other forms of energy, such as water power, fossil fuels, 

nuclear power, and solar power, into electric energy for sale to electric power transmission and distribution 

systems. Within this industry, the PPI divided output into two subcategories: electric power generation by 

utilities and electric power generation by non-utilities. 
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generating costs and energy sales prices, i.e., net revenue per kWh, in real terms, tends to 

remain constant regardless of the inflation rates. 

 

Unfortunately, inflation does play a role in this application.  In the case of Enloe, and the 

rest of the Northwest power industry, plant costs from both construction and operation 

standpoints have increased at roughly the same rates as they always have. The Producer 

Price Index (PPI) for generating plants indicates that, over the past three years, the cost of 

constructing new plants such as Enloe has increased by about 29%.  That would put the 

cost of this project at roughly $40 million.
6
  However, as will be demonstrated below, 

open market wholesale energy prices have not increased.  In fact, open market energy 

prices decreased dramatically in 2009, in both nominal and real terms, and have remained 

low ever since.   

 

From an analytical perspective, the Applicant developed a firm estimate of what it would 

cost to renovate Enloe dam in 2007.  While it would be possible to estimate the impact of 

inflation on those costs, it is simpler, and just as accurate, to leave their estimate alone 

and continue to state everything in 2007 dollars.  With that in mind, for a point of 

reference, the following Table 1 presents the main financial section from the Enloe 

Application. 

                                                 
6
 Bureau of Labor Statistics, http://www.bls.gov/ppi/, Series ID, PCU20333120,3331 and PCU22111-

22111 
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Table 1
7
 

FERC Electric Plant Account Amounts Subtotals Totals 

Production Plant    

Hydraulic Production     

330 Land and Land Rights  $0    

331 Structures and Improvements  $3,016,000    

332 Reservoirs Dams and Waterways  $6,547,000    

333 Waterwheels Turbines and Generators  $9,505,000    

334 Accessory Electrical Equipment  $330,000    

335 Miscellaneous Powerplant Equipment  $330,000    

336 Roads Railroads and Bridges  $244,000    

 Subtotal - Hydraulic Production Plant  $19,972,000   

          

TRANSMISSION PLANT     

352 Structures and Improvements  $104,000    

353 Station Equipment  $587,000    

 Subtotal - Transmission Plant  $691,000   

          

OTHER COSTS     

 

Environmental Protection, Mitigation and 

Enhancement Measures  $2,357,000    

 Subtotal - Other Costs   $2,357,000   

          

INDIRECT COSTS     

 Engineering and Construction Management  $3,220,000    

 Environmental Studies  $2,700,000    

 Owners Administrative and Legal Cost  $920,000    

 Interest During Construction  $1,120,000    

 Subtotal - Indirect Costs   $7,960,000   

          
ESTIMATED PROJECT CONSTRUCTION COST  

(Jan 2007 price levels - rounded)  $30,980,000  

 

                                                 
7  Enloe Final License Application, Exhibit D – Project Costs and Financing, FERC Project # 12569, pp D-

1, August 2008 
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As the final line in Table 2 below indicates, in $2007, the Applicant expected it to cost 

$0.0582 to generate each kWh of electricity.  As will be demonstrated in the following 

pages, their estimate is too low. 

 

Worse, while their estimated cost of production is too low, it is well above the open 

market price of wholesale energy.  

 

Table 2
8
 

Enloe Hydroelectric Project Estimated Annual Costs (2007 $)    

    Item Qty  Cost 

    ($)  ($/kW)  ($/kWh)  

Generation Data      

 Plant Capacity (MW)  9    

 Net Average Annual Generation (GWh)  45    

 Capacity Factor (%)  57.00%    

              

Plant Investment      

 Plant Investment Cost   $30,980,000  $3,442   

              

Annual Costs     

 I. Capital Costs      

  a. Interest on Capital  4.50% $1,394,100  $154.90  $0.0310  

  b. Capital recovery cost (40yr, 4.5%)  0.93% $289,451  $32.16  $0.0064  

  Total Capital Costs   $1,683,551  $187.06  $0.0375  

 II. Insurance  0.20% $61,960  $6.88  $0.0014  

 III. Taxes - Privilege Tax (% of first 4 mills/kWh)  5.35% $9,630  $1.07  $0.0002  

 IV. Operation and Maintenance (1.9% of Invest Cost) $600,000  $66.67  $0.0134  

 V. Environmental Measures (40yr, 4.5%)  $34,624  $4.00  $0.0008  

 VI. Administrative and General/Contingency  35.00% $222,118  $24.68  $0.0049  

              

  Total Generation Cost   $2,611,883  $290  $0.0582  

 

                                                 
8
 Enloe Final License Application, Exhibit D – Project Costs and Financing, FERC Project # 12569, pp. D-

2, August 2008. 
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MARKET PRICE DISCUSSION 

 

The previous section presents the Applicant’s estimate that, in 2007 dollars, Enloe Dam 

will cost $58.20 per MWh to own and operate for the life of the project.  To avoid 

operating at a loss the Applicant must sell Enloe power at prices above $0.0582.  The 

Applicant made a case that they would be able to sell Enloe power for $66 per MWh.  

The following two subsections will show that the Applicant’s methodology is flawed and 

that a better long-term price estimate is $43.55 per MWh.  At that level, Enloe will lose 

money on every MWh produced. 

 

 

Critique of The Applicant’s Forecast 

 

The following paragraphs present evidence that the Applicant inappropriately inflated 

forecast energy prices.  Correcting this error reduces the Applicant’s long term fixed 

price estimate to about $59.13 per MWh, rather than $66 per MWh.  As a result, Enloe’s 

operating margin, using the Applicant’s numbers, would have been a scant $0.0009 per 

KWh. 

 

The Applicant, based on the price history from 2002 through September 2007, concluded 

that $66 per MWh
9
 was a realistic long term, constant dollar, trading price at the Mid-

Columbia trading hub (Mid-C).   

 

The Applicant’s entire methodology is presented in the following few sentences: 

 

―The projected Mid-Columbia bulk power prices for the license term were 

estimated using the trend growth (excluding outliers) over the period 2002 

through September 2007 for on-peak high, on-peak low, off-peak high, and off-

peak low prices. In order to make the most reliable estimates, the trend was 

progressed over three years, and the projected prices were averaged and held 

constant in real terms.‖
10

 

 

Additional insight into the Applicant’s methodology was provided in a footnote to Table 

D-3 in the same document: 

―Source (of the data): ENTRIX elaborations on Mid-Columbia hub weekly prices 

from Energy NewsData, Western Price Survey, available at: 

http://www.newsdata.com/wps/archives.html. The trend was progressed over 

                                                 
9
 Enloe Hydroelectric Project Application, Exhibit D – Project Costs and Financing FERC Project # 12569 

D-4 August 2008 
10

 ibid 
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three years, and the projected prices were averaged and held constant in real terms 

for the license term.‖
11

 

 

Three points about the Applicant’s price forecast: 

 

1. Beyond the few brief sentences reproduced above, the Applicant failed to present 

any of their data, or any details of their analysis.   

 

2. ENTRIX, the firm from whom the Applicant obtained their data on Mid-C 

pricing, is a private company.  With the exception of weekly newsletters, they do 

not publish electricity price data in a composite public forum.  For that reason, the 

data the Applicant used to develop their forecast is not subject to review and 

rebuttal. 

 

3. The weekly ENTRIX publications the Applicant cites as the source and basis for 

their trending analysis present nominal prices.  In the absence of a process to 

convert these prices into constant dollar prices, and since the Applicant makes no 

mention of any effort to remove inflation from their numbers, any trending the 

Applicant performed appears to have trended inflation in addition to any changes 

in real open market energy prices.  This point is important because, according to 

the Bureau of Labor Statistics, depending on the inflation index one chooses, 

inflation counted for between 19 percent
12

 and 33 percent
13

 of all open market 

energy price gains from 2002 through September of 2007.  

 

Using the average of the two inflation measures in the previous paragraph, 26 percent, 

over a period of 7 years, we see an annual rate of inflation of about 3.36 percent.  The 

Applicant indicates they ―progressed‖ their trend for three years before holding the 

resulting $66 per MWh price constant for the term of the contract.  Please observe, 

―progressing‖ 3.36 percent inflation for three years adds about 10.4 percent inflation on 

top of any changes in real prices. More to the point, the Applicant appears to have 

inappropriately inflated forecast energy prices for three years during which they 

held production costs constant. 
 

If we deflate Applicant’s price estimate of $66 by the same 10.4 percent they apparently 

inflated it by, the result is a real (in 2007 dollars) price of about $59.13 per MWh.  Please 

note that $59.13 is a scant $0.93 per MWh, $0.0009 per KWh above the projected cost of 

production of $58.20.  Admittedly, this measure shows revenues exceeding costs.  

However, in this analysts mind a margin as thin as $0.0009 per KWh calls for caution. 

                                                 
11

 ibid 
12

 Bureau of Labor Statistics, http://www.bls.gov/ppi/, Series ID, PCU333120333120 (Construction 

Machinery Manufacturing). 
13

 Bureau of Labor Statistics, http://www.bls.gov/ppi/, Series ID, PCU22111-22111 (Electric Power 

Generation). 
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The tiniest increase in costs, or shortage of water, or any number of other unforeseen 

events, could tip the scales from positive cash flows to negative cash flows. 

  

As we will see below, there is a great deal more wrong with the Enloe project’s 

anticipated revenue stream than whether or not the Applicant did or did not account for 

inflation. 

 

Rocky Mountain Econometrics (RME) Forecast 

 

The Applicant made their price forecast of $66 per MWh in the overheated time just 

before the United States entered the second biggest recession in history.  This section 

details why the Applicant’s forecast has already failed and why a much better number to 

use for open market sales prices, or avoided cost calculations, is more on the order of 

$43.55 per KWh. 

 

Given that the Applicant was making their forecast at, figuratively, the 23rd hour and 

59th minute prior to the beginning of the second biggest recession in US history; it is 

easy to understand their tendency to overstate the rate at which prices were increasing.  In 

2007 and 2008, they were far from alone in making economic predictions that 

subsequently proved unrealizable.  However, it is one thing to identify and understand the 

source of an error in judgment.  It is something else entirely to press on as if nothing has 

changed.  Other utilities, such as Avista, have already recognized and incorporated lower 

open market pricing in their IRPs.  The Applicant and their ratepayers also need to 

recognize that revenue and avoided cost price points have retreated substantially from 

estimates originally generated in 2007 and rectify their analysis accordingly.
14

   

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                 
14

 It is equally important that FERC understands that the forecast provided in the PUD’s FLA has failed. 

Licenses must be obtained to dam rivers for the purpose of non-federal hydropower generation. The 

Federal Power Act (FPA) authorizes FERC to issue hydropower licenses for non-federal projects such as 

Enloe.  As this report demonstrates, the monetary value of Enloe’s power is no longer accurate and thus 

cannot be used by FERC to accurately assess power or non-power values. 
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Graph 1 

Historical Monthly Flat Mid-Columbia Prices
15

 

 
The graph above comes from Avista’s 2011 Integrated Resource Plan (IRP) and vividly 

illustrates the rapid increase of prices at Mid-C from 2002 till 2008, and the subsequent, 

equally rapid retreat to prices not only below $40, but also occasionally below $20. 

 

The author agrees with the Applicant that Mid-C prices are the most relevant for their 

sales/cost avoidance calculations.  However, Mid-C presents a problem in analyses such 

as this.  First, Mid-C is a relatively small trading hub and trades there are not continuous.  

Second, prices associated with Mid-C transactions are not publicly reported.  The 

combination of these two problems makes it difficult to track Mid-C prices and use them 

as a forecasting base.   

 

NP15, the Northern California trading hub, is one of the world’s largest trading hubs.  It 

is the western market with perhaps the longest record of price trades.  The prices of trades 

are recorded on a continuous basis as short as 10 minutes and, of critical importance, the 

prices are published openly and publicly for scrutiny by one and all.  For this reason, the 

author prefers to use NP15 as the primary measure of Northwest open market electrical 

prices. 

 

Additionally, NP15 is traditionally $4 to $15 per MWh higher than Mid-C.  This has a 

couple of benefits.  First, it means it is possible to use NP15 as a mirror of Mid-C prices.  

Table 3 below presents the average price differentials of the three major Northwest 

trading hubs from 2006 through 2010.  Second, using Mid-C prices in a context such as 

this provides a measure of insurance.  In other words, if a prospective power producer 

cannot produce power cheaper than NP15, it surely cannot produce power cheaper than 

Mid-C. 

                                                 
15

 Avista 2011 Electric Integrated Resource Plan, Appendix, August 31,2011, pp. 290. 
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Table 3 

Annual Average Day Ahead On Peak Prices ($/MWh)
 16

 
17

 

 2006 2007 2008 2009 2010 5-Year Avg 

Mid-Columbia (Mid-C) $50.18  $56.57  $65.00  $35.66  $35.90  $48.67  

California-Oregon Border (COB) $55.58  $62.14  $73.86  $38.02  $38.84  $53.70  

NP15 $61.08  $66.59  $80.14  $39.29  $40.08  $57.45  

 

Difference, NP15 Minus Mid-C $10.90  $10.02  $15.14  $3.63  $4.18  $8.78  

 

 

Based on the preceding Table 3, it is easy to see why, in 2007, the Applicant thought 

open market prices at Mid-C would hit $66 per MWh, and conceivably keep right on 

going higher.  However, the recession proved a lot of forecasters wrong.  The economist 

Herbert Stein
18

 is famous for saying that, ―If something cannot go on forever, it will 

stop.‖  Annual increases in prices in the 10 and 20 percent range, such as were seen in 

2007 and 2008, mean that prices will double every 4 to 7 years.  Rates of increase of 

those magnitudes are not normally considered to be sustainable in the long run.   

 

Stein’s Law prevailed and the unsustainable increases in prices stopped. In 2009 prices at 

Mid-C returned to sub $36 per MWh levels where they remain today.  NP15 prices 

dropped by a full 50 percent, from the low $80 per MWh range to roughly $40 per MWh, 

prices that also still prevail. 

 

The following Graph 2 presents the data in Table 3 in a visual format to emphasize the 

manner in which all the major west and northwest open market electricity prices move in 

near lockstep, with NP15 always higher than Mid-C by a range of $3.63 to $15.14 per 

MWh. 

 

 

 

 

                                                 
16

 Federal Energy Regulatory Commission • Market Oversight @ FERC.gov, NW, CA, pp. 5, 2011. 
17

 NP15, COB, and Mid-C are, in order of magnitude, the three main open market electricity trading hubs 

in the Pacific Northwest.  NP15 represents the Northern California market, COB represents the California 

Oregon Border, and Mid-C is the Mid Columbia Basin.  Mid-C is the most relevant market for Enloe, but it 

is not publicly reported.   The fact that NP15 is publicly reported on the California ISO Open Access Same-

time Information System (CAISO/OASIS) site, and that it moves in near lockstep with and is slightly 

higher than Mid-C, makes it ideal for analyses such as these. 
18

  Herbert Stein (August 27, 1916 – September 8, 1999) was a senior fellow at the American Enterprise 

Institute and was on the board of contributors of The Wall Street Journal. He was chairman of the Council 

of Economic Advisers under President Nixon and President Ford. From 1974 until 1984, he was the A. 

Willis Robertson Professor of Economics at the University of Virginia. 
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Graph 2 

Annual Average Day Ahead On Peak Prices ($/MWh)
 19

 

 

 
 

As this is being written the average for the most recent year at NP15 was only $31.48 per 

MWh.
20

  In fact, for much of the last two years NP15 prices have been less than half the 

Applicant’s price estimate. 

 

 

Graph 3 

 
 

If we take the average for the last ten years, in constant (2007) dollars, the average is only 

$43.55 per MWh at NP15.   

 

It gets worse.  The 10-year trend is currently down, not up.  If we use NP15 pricing, and 

ignore the fact that Mid-C is usually about $5 lower, we are left to conclude that the cost 

                                                 
19

 Federal Energy Regulatory Commission • Market Oversight @ FERC.gov, NW, CA, pp. 5, 2011. 
20

 Source: CAISO/OASIS, http://oasis.caiso.com. 
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of building and operating the Enloe project will exceed the revenue/avoided costs 

associated with the project by more than $14.6 per MWh! 

 

Put another way, based on the 10-year average at NP15, the Enloe project will lose at 

least $14.6 on every MWh it generates. 

 

Additional questions on open market wholesale electricity price trends include:  How 

long will the downward trend continue?  How long will prices stay at the currently low 

levels?  

 

First, the trend is real.  Prices from 2002 through mid-2008 were definitely increasing at 

all the western trading hubs.  That said, it is important to remember that over that same 

time span the economy was running at full speed toward a crash.  The crash happened in 

the latter half of 2008.  Following the crash, demand dropped from the super-heated pre-

bubble highs of $101per MWh at NP15 in June of 2008 to $25 per MWh in June of 2009.   

 

It is interesting that instead of hitting bottom in 2009 and starting back up, prices since 

2009 have continued on a downward path.  In May of this year prices at NP15 got as low 

as $21.31 (in 2007 dollars) per MWh.  They have since recovered slightly as the summer 

progressed, but there is no sign of a major rebound.   

 

Part of the downward pressure on prices is undoubtedly associated with recession 

related reduction in demand.  That said, the recession has officially been over for 

more than a year
21

 with no visible reciprocal demand driven increase in prices. 

 

The recession, which began more than three years ago, reduced the aggregate demand for 

electricity.  It also greatly changed the emphasis that the state of Washington now places 

on conservation.
22

 To the extent that is true, capacity increases over the past few years 

outpaced increases in demand and put the western market further into a surplus condition 

than was previously the case.  The combination of these two simultaneous events 

continues to put downward pressure on open market prices. 

 

                                                 
21

 Bureau of Economic Analysis, http://www.bea.gov/iTable/,Table 1.1.3., Real Gross Domestic Product, 

Quantity Indexes,[Index numbers, 2005=100] Seasonally adjusted,  
22

  In 2006, Washington state voters passed Initiative I-937, which imposes targets for energy conservation 

and use of eligible renewable resources on the state’s electric utilities that serve more than 25,000 

customers. Specifically, these utilities, both public and private, must secure 15 percent of their power 

supply from renewable resources by 2020. The utilities must also set and meet energy conservation targets 

starting in 2010. In 2009, Washington State adopted a new energy efficiency code for residential buildings 

that required a 15% reduction in energy consumption for new homes and in 2011 a federal district court 

judge cleared the way for Washington State to move forward with a state building energy code for new 

homes. 

http://blog.seattlepi.com/energy/2011/02/09/washington-state-energy-efficiency-victory-helps-

homeowners-save-money-and-cuts-pollution-at-the-same-time/ 
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The total quantity demanded will return to pre-2008 levels at some point.  The question 

is, when?  If history is an example, it may be a very long time.  The great depression 

started in 1929.  As measured by the Gross Domestic Product (GDP), it was about 7 years 

before the US economy returned to 1929 levels and 10 years before there was sustained 

growth.
23

  As measured by the Dow Jones Industrial Average, economic activity did not 

return to 1929 levels until 1954, a period of 25 years!
24

 

 

One would hope that we are smarter now, and that we will not waste a decade before 

getting our economic house back in order as was done in the last century.  That said, it is 

going on four years since the most recent recession began.  Clear signs of substantive 

policy changes and resultant economic vitality remain elusive.  While abhorrent to 

contemplate, one has to admit the very real possibility that it will take another six to 10 

years for the economy to return to 2008 levels on all fronts.
25

 

 

One may also observe that the substantial, continuing investment in wind energy, and to a 

lesser extent solar energy, is having a significant impact on open market prices.  The 

average cost of wind energy is not much different than many other conventional energy 

sources.  In fact, it may be slightly more costly from a startup situation.  However, from a 

marginal cost standpoint, and from an open market price standpoint, wind power is much 

less costly than thermal energy alternatives such as coal and natural gas.   Coal and gas 

fired plants have to pay fuel costs for every KWh produced.  Wind power, like 

hydropower, benefits from the fuel being essentially free.  As a result, both wind and 

hydropower, regardless of their average costs of generation, tend to be the go-to power 

sources, the least cost power sources traded on the markets.  That means as more and 

more wind is added to the resource stack, the lower the open market price for power. 

 

Further up the resource stack, we find the thermal resources.  Increasingly this means 

natural gas fired power plants.  Here too, things have been changing in a manner that 

point to lower open market energy prices, or at least slower growth in energy prices for 

many years to come.  By that I mean the ever-expanding reserves of natural gas.  It would 

be unrealistic to pretend that current developments in the extraction of natural gas do not 

have detractors.  At the same time throughout the country and the region, from the tar 

sands of Southern Canada, to Southern Idaho and elsewhere, there is now talk of gas 

reserves where only a few years ago there was none.  All of this leads to lower open 

market prices for electricity, both now and for the foreseeable future, than anyone could 

                                                 
23

 Bureau of Economic Analysis, http://www.bea.gov/iTable/,Table 1.1.3., Real Gross Domestic Product, 

Quantity Indexes,[Index numbers, 2005=100] Seasonally adjusted,  
24

 http://finance.yahoo.com 
25

 The author is aware that 2011 GDP as measured in constant dollars now exceeds the GDP of 2008.  So, 

technically, the economy is back to pre-recession levels.  That said, outside of a few select industries 

economic activity is sluggish.  In most of the country, unemployment rates remain at nine percent or 

greater, roughly twice the 2007 rate.  And, per capita GDP is still about $1,000 below 2007 levels.  Clearly, 

the recovery, such as it is, has failed to reach large portions of the economy. 

PRC Administrative Record 4/27/2017  00000165



 

Rocky Mountain Econometrics  

www.rmecon.com 

17 

have imagined in 2008. 

 

Graph 4
26

 

 
 

 

To summarize, a heightened sense of the need to conserve, the addition of low marginal- 

cost resources, and the expanding development of additional reserves of relatively low 

cost, low emission natural gas, all point to lower open market electricity prices than the 

Applicant anticipated in 2007.
27

 

 

Increasing demand levels, the primary offset that leads to increasing real prices, not only 

has not yet arrived, but it may be years in returning to pre-2008 levels.  And even then, 

renewed higher demand levels will face a different, lower cost, resource stack than 

existed in 2007 -2008.  To hang onto the Applicant’s $66 dollar Mid-C open market price 

forecast would be reckless.  Indeed, the constant dollar (in 2007 dollars) ten-year average 

of $43.54 per MWh at NP15 detailed above is more than generous in this context.  As 

stated earlier, if the Applicant cannot generate power cheaper than NP15, they surely 

cannot beat Mid-C. 

 

                                                 
26

 Bureau of Labor Statistics, http://www.bls.gov/ppi/, Series ID, PCU22111-22111, and RME 2011. 
27

 Avista reached a similar conclusion in their most recent IRP, stating, ―Major changes from the 2009 plan 

include reduced amounts of wind generation and the introduction of natural gas-fired peaking resources. 

The plan includes less wind because of lower expected retail loads resulting from the present economic 

downturn and increased conservation acquisition. Expected wind generation needs are lower due to a 

modest change in the modeling method used to represent annual variability from RPS-qualifying resources. 

The selection of gas-fired peaking resources resulted from a lower natural gas price forecast, lower retail 

loads, and the need for more flexible generation resources to manage the variability associated with 

renewable generation.‖ Avista 2011 Electric Integrated Resource Plan, 8/31/2011, pp. 8-1. 
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The reason this is important for Enloe is that, as Graph 4 above illustrates, the cost of 

constructing plants has been maintaining a largely uninterrupted upward path while the 

open market price of energy has retreated by 50 percent or more.  And prices show no 

sign of jumping back up to pre-recession levels.  In the absence of a major jump back up 

to 2007 - 2008 open market price levels, we have to conclude that Enloe’s break even 

operating cost of $58.2 per MWh will remain above the open market price of electricity 

for many years to come, perhaps in perpetuity.   
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ESTHETIC VALUE DISCUSSION 

 

There is a value to free flowing water.  This is especially true if the water tumbles over a 

precipice.  This section presents the methodology to show that the value of Similkameen 

Falls as a tourist attraction exceeds $516,000 per year and has a net present value in 

excess of $7.5 million.  If the project stops water from flowing over the falls, this is a 

value that will be lost to the region, and needs to be included in the Applicant’s financial 

analysis. As it stands, the Applicant’s analysis concludes that the value of the loss is zero 

by not including an estimate of the loss in the project’s financials.   

 

If losing $15 per MWh is not indictment enough, keep in mind that that number does not 

include the esthetic value that will be lost by eliminating free flowing water at 

Similkameen Falls, and the attendant loss of tourism-related spending at local and 

regional establishments.  

 

The Applicant conducted only a very rudimentary review of the relative merits of the 

esthetics of the site, and barely recognized that esthetic values will change with the 

completion and operation of the project.  It is not acceptable to recognize that a waterfall 

will be eliminated, and with it the attendant esthetic values, and simultaneously, 

implicitly, conclude that the value of the loss is zero by not including an estimate of the 

loss in the project’s financials.  Lessons learned at other western waterfalls indicate that 

water features, in and of themselves, can be multi-million dollar tourist magnets.  

Terminating or even reducing water flows associated with these features, result in real, 

substantive losses. 

 

For this report, we compare the Applicant’s approach to Similkameen Falls’ water-based 

esthetics with that of Idaho’s Shoshone Falls. 

 

Shoshone Falls’ importance relative to Similkameen Falls, at least from a statistician’s 

point of view, lies in the fact that since 1980, the City of Twin Falls has been charging a 

fee to admit cars to the viewpoint area and recording the associated revenue.  This latter 

action, keeping records of the revenue generated by visitors to a waterfall viewpoint, to 

this author’s knowledge, is unique in the United States, perhaps in the world.  This act 

makes it possible to correlate tourism with varying amounts of water flowing over the 

falls.  And, by extrapolation, establishing a value of Shoshone’s esthetics makes it 

possible to put dollar values on the esthetics of water flowing on other waterfalls such as 

Similkameen Falls. 

 

Compare the Applicant’s approach to Similkameen Fall’s water-based esthetics with that 

of the City of Twin Falls, Idaho.  In 2010, a year the director of the city of Twin Falls 

parks department categorized as an ―Ok water year,‖
28

 the city of Twin Falls received 

                                                 
28

 Appendix 2 
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$181,605 in parking receipts at the city-owned viewpoint where tourists go to view 

Shoshone Falls.  In 2011, a year the director categorized as having ―great flows all 

year,‖
29

 parking receipts at the Shoshone Falls viewpoint nearly doubled to $303,148.  

Adding the travel-based benefits associated with visiting the falls suggests that people 

spent a minimum of $1.7 million in travel-related expenditures, things like food, fuel, 

photography, etc., just getting to and from the site.  Further, 2011’s enhanced revenues 

are almost entirely attributable to the season-long presence of substantial amounts of 

water on the falls.  

 

The tally of visitors to Shoshone Falls, combined with records of water flowing in the 

river at the same points in time, makes it possible to model the degree to which water 

flowing over the falls stimulates tourism. 

 

By extension this also makes it possible to estimate the degree to which more or less 

water flowing over the falls affects tourism spending in the area versus the value of the 

same water to generate electricity, or to be used for irrigation, etc.  And, by extending the 

analysis to other projects such as Enloe, it becomes possible to place an estimate on the 

value of esthetics lost as a result of drying up Similkameen Falls.
30

  

  

Basis for Valuing the Volume of Water Flowing Over a Waterfall 

 

This subsection details that, by virtue of the manner in which the number of Shoshone 

Falls viewers are tallied, it is possible to conclude that each additional CFS of water over 

the falls attracts as many as 5.2 visitors for the month with an economic impact of about 

$544. 

 

In the absence of water, a waterfall is a cliff.  Interesting perhaps, but generally less so 

than in the presence of its defining commodity, falling water.  The Columbia Gorge is a 

spectacular natural feature by itself, but Multnomah Falls tends to eclipse the gorge. The 

Snoqualmie River is a lovely watercourse, but it is the falls that make the town of the 

same name a tourist attraction. 

 

For the relicensing of Avista’s Spokane Project,
31

 The Land Use and Esthetics group 

contracted with The Louis Berger Group, Inc. (Berger) to determine the flows that 

provide visitors to the falls ―with acceptable and/or optimum viewing experiences,‖
 
and 

                                                 
29

 Ibid. 
30

 The Notice of Availability for Draft Environmental Analysis, issued 5/9/2011 (FERC eLibrary 

Accession No. 20110509-3039) provides a 30 cubic feet per second (cfs) minimum flow from mid-July to 

mid-September, and 10 cfs the rest of the year. 
31

 Avista is an investor-owned utility that provides electric and natural gas service to about 481,000 

customers. Avista is headquartered in Spokane, Washington, and the Spokane Project (FERC P-2545) is 

located on the Spokane River. 
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―the preferred viewing times at each site.‖
 32

   

 

Without elaborating, The Berger Group subjectively found that: 

 

― . . . . the participants began to notice flow in the North Channel at Flow C (200 

cfs), and the esthetic quality of the flow appeared to be at least acceptable to 

most of the participants at flows D (300 cfs), E (400 cfs), and F (500 cfs). Most 

participants ranked Flow F as their most preferred flow.‖
33

 

(Emphasis added. RME.) 

 

In other words, participants in the Berger study felt that, at Spokane Falls, flows of less 

than 300 cfs were unacceptable and that each higher level of water flow surveyed was 

deemed more desirable than each and every lower flow level. 

 

At Similkameen Falls, as with Spokane and other waterfalls used for electricity 

generation, the issue involves determining whether or not the project is still viable if 

esthetic flows are maintained. In the past few years, with the relicensing of projects such 

as Spokane Falls and Snoqualmie Falls in Washington State, and Shoshone Falls in 

Idaho, FERC backed away from the notion that power production always trumps esthetic 

considerations and started requiring esthetic flows at the various projects. 

 

In the case of Spokane Falls, Berger presented qualitative evidence that people prefer 

ever-higher flows over the falls, but he did not present quantitative evidence of that 

result.  With nothing of a quantitative nature in hand, FERC subjectively concluded that 

beyond 200 cfs at Spokane Falls, the value of lost power production outweighed any 

esthetic benefits.  Had Berger quantified the financial implications of his survey results, 

or reviewed the data available from Shoshone, it is possible that FERC would have been 

more generous to the tourists in Spokane’s Riverfront Park. Avista seemed to recognize 

as much, and agreed during negotiations with Center for Justice to esthetic flows even 

higher than those approved by FERC. 

 

The following paragraphs detail the lessons that can be learned from the record of water 

flows over Shoshone Falls on the Snake River in southern Idaho, and the documented 

number of persons who come each year to view the spectacle. 

 

 

 

 

 

                                                 
32

 ESTHETICS STUDY REPORT, SPOKANE RIVER PROJECT, FERC NO. 2545, The Louis Berger 

Group, Inc., Prepared for Avista Corporation, Recreation, Land Use & Esthetics Work Group, November 

2003, pp. 2. 
33

 Ibid.  pp. 53 – 54. 
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Methodology 

 

This subsection details the why and how it is possible to develop a regression of visitors 

to Shoshone Falls relative to the amount of water in cfs flowing over the falls.  

Depending on various seasonality factors, each additional cfs of water over the falls is 

consistent with up to 5.2 additional visitors for the month with an economic impact of 

about $544. 

 

The general problem with waterfalls is the same as with all public goods: it is very 

difficult to determine who benefits and how extensively from the asset.  As a result it is 

difficult to measure the value of the assets with any degree of accuracy.  Fortunately, 

Shoshone Falls in Southern Idaho is a major exception to this rule.   

 

It may be said that the geography of virtually every waterfall is unique, but this is 

especially true of Shoshone Falls as it relates to this analysis. The fundamental 

mechanism of a waterfall results from a stream or river descending a steep slope.  Falls 

are often above the location of the prime viewing places.  And there are often a large, 

uncontrolled number of places to view from, making record keeping of waterfall viewers 

difficult. 

 

Shoshone Falls differs in that the falls result from a river at the bottom of large deep 

canyon, dropping several hundred feet over a ledge into an even deeper section of the 

canyon.  The topography is such that Shoshone Falls is hard to find, let alone see, from 

anywhere other than the city-maintained viewpoint on the south side of the Snake River 

Canyon, above the falls.   

 

In an effort to offset the cost of maintaining the road to the falls and attendant parking 

area, the city of Twin Falls charges a nominal per-automobile fee on those entering the 

park.  The city has been running the concession and keeping annual records since 1980.  

They have been keeping monthly records since 1996.  This latter action, combined with 

the USGS records of Snake River water flows, provides a unique opportunity to directly 

calculate the value of a waterfall as the esthetics change with varying volumes of water 

flowing over the falls. 
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Graph 5 

 
  

 

The chart above displays the history of estimated water flows over Shoshone Falls 

together with the number of visitors to the Shoshone Falls since 1996.   

 

A few observations: 

 

First, there is a distinct seasonality associated with visitation to the falls.  Visitation 

numbers decline to near zero
34

 in the depth of winter and peak in the summer, typically in 

July. 

 

Second, there is a background interest in visiting a semi-non-waterfall portion of the 

park, namely Dierkes Lake.  Dierkes Lake is a swimming area that shares the same entry 

as the waterfall viewpoint. The falls were dry 2001 through 2004 and the Dierkes Lake 

portion of the facility still saw approximately 28,000 visitors in July of 2003. 

 

Third, the number of people visiting the park is markedly higher when there is water 

flowing over the falls.  Further, more water flowing over the falls, and longer durations of 

higher flows, drives visitor counts higher still. 

 

Fourth, timing counts.  Tourism, at least waterfall viewing-related tourism, is definitely 

more extensive in summer. That does not mean it is not a wintertime activity.  It simply 

                                                 
34

 For the purposes of this paper visits decline to exactly zero because the park closes in winter and there is 

no tally of visitors.  Even if the park is officially closed, visitors can still see the falls from various 

alternative, less optimal vantage points.  Therefore, the winter visitor numbers presented here must be 

viewed as fewer than actually occur.  Similarly, in the summer, the tally at the park does not include season 

passes and tourist buses.  As a result, summer visitation counts are also underestimated. 

PRC Administrative Record 4/27/2017  00000172



 

Rocky Mountain Econometrics  

www.rmecon.com 

24 

means that the correlation coefficients are higher in peak tourism months than in off peak 

months. 

 

The four years with the lowest recorded visitation numbers are drought years from 2001 

through 2004.  The periods of highest visitation coincide with the periods of highest 

water flows. The highest average monthly water flow on record was 23,200 CFS in June 

of 1997.  June of 1997 also saw 61,860 visitors to the park, the highest number of visitors 

on record. 

 

Table 4 below details the degree to which increased water flowing over the falls 

stimulates visitors to the park and tourist-related income in the region.   

 

Each additional cubic foot of water over the falls, averaged over the month, stimulates an 

increase in the number of visitors to Shoshone Falls/Dierkes Park by as few as 0.20 in the 

October off-season, to as many as 5.23 in the July peak season.  As these visitors spend 

money on fuel, transportation, food, lodging, camera equipment, etc., the initial 

incremental cubic foot of water over the falls each month generates economic output 

ranging from $21 in October, to $544 in July (in 2007 dollars).   

 

Table 4 

RESPONSE OF VISITORS TO SHOSHONE FALLS RESULTING FROM  

CHANGES IN VOLUME OF WATER FLOWING OVER THE FALLS 

         
 Off Peak Peak Months Off Peak 

 March April May June July August September October 

Regression Statistics                 

Multiple R  0.77   0.39   0.42   0.86   0.74   0.70   0.49   0.82  

R Square  0.59   0.16   0.18   0.74   0.55   0.49   0.24   0.68  

Adjusted R Square  0.52   0.09   0.11   0.72   0.51   0.45   0.18   0.52  

Standard Error  2,427   13,808   9,836   7,577   5,992   3,815   2,711   462  

Observations 8 14 15 15 15 15 15 4 

                

ANOVA                

df                 

Regression 1 1 1 1 1 1 1 1 

Residual 6 12 13 13 13 13 13 2 

Total 7 13 14 14 14 14 14 3 

                

Coefficients                 

Intercept  1,062   6,138   8,892   8,683   12,477   8,123   4,858   844  

X Variable 1  0.4232   1.1192   1.1937   1.8709   5.2273   4.1634   0.9613   0.2043  

 

On an annual basis, each additional cubic foot of water flowing over the falls, from 

March through October, generates an additional $1,579 of economic output and has a net 

present value of $22,960. 
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By extension, every additional 100 cfs of water flowing over the falls from March 

through October results in an additional $157,918 in economic activity in the Twin Falls 

area each year, with an addition to Net Present Value of $2,296,018. 

 

Conversely, if the amount of water flowing over Shoshone Falls were to be reduced 

by the amounts the Applicant is talking about at Similkameen Falls; economic 

activity in the region would decrease by about $2,065,686 each year with a 

concurrent decrease in the net present value of the local tourism industry of about 

$30 million.  

 

In this context, it is legitimate to question whether or not there is an upper limit to the 

attraction of viewers that ever-higher water flows will generate.  Introductory economics 

texts are rife with the concept of diminishing marginal utility and the suggestion that such 

must be the case, that every person’s demand for goods, even water falls, becomes sated 

at some point.   

 

The evidence suggests that this might not be the case for water falls, at least not until 

extremely high levels are achieved.  This is so because as flow levels increase, the falls 

―change.‖  By this it is meant that the viewing experience changes.  For example, at low 

flow levels, one sees water flowing over a falls.  At a higher level, mist created by the 

falling and impacting water becomes an added viewable factor.  At still higher flows, the 

sound of the crashing water starts to become a noticeable part of the experience.  At still 

higher levels, the sound, and mist may start to become visceral, felt as well as seen and 

heard—an experience that FERC has previously recognized for its religious value to 

Native Americans.
35

  At very high levels, the viewers may perceive that they are, in some 

way, participants in the pounding, and thunder of the crashing water.   In this way, at 

different flow levels, it may be the same waterfall that is being viewed, but the esthetics 

the viewer sees may be substantially different.  It is this constant change, from month to 

month, day to day, or even one instant to another, that suggests the concept of 

diminishing marginal viewer attendance as water flows increase may not be directly 

applicable.  More succinctly, it is not so much that diminishing marginal utility is 

suspended, but rather that each new viewing event tends to restart each person’s measure 

of their individual utility.  

 

This is consistent with Berger’s surveys of visitors to Spokane Falls.  Simply put, in 

Berger’s survey respondents consistently rated the esthetics of higher flow levels higher 

than they did the esthetics of lower flow levels.  The lowest flow level surveyed, 200 cfs 

was deemed unacceptable.  The highest flow level surveyed, 500 cfs, was deemed most 

acceptable.  

                                                 
35

 110 FERC ¶ 61,200 
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At Shoshone, regardless of what time of year the regressions were estimated, in each case 

more water means more visitors.  Visitors are more responsive to higher water flows in 

July than they are in other months.  However, for each month for which there are data, 

the coefficients are uniformly positive.  More water flowing over the falls translates 

directly into more viewers. 

 

Transferability of Results to Similkameen Falls  

 

The previous section developed the methodology for concluding that each additional cfs 

of water over the falls is consistent with up to 5.2 additional visitors per month with an 

economic impact of about $544.  This section presents the case that the Shoshone model 

also applies to Similkameen Falls.  Further, if Similkameen Falls is dewatered the 

regional loss of esthetic value will exceed $516,421 per year, and the net present value of 

the region’s tourist industry will decline by about $7.5 million. 

 

The remaining question is how do the values for incremental water flow and impact on 

esthetic values translate from Shoshone to Similkameen Falls? 

 

There are relatively few metrics to guide us in this matter.  

 

Similkameen Falls is a real, natural feature.  It would continue to be real in the absence of 

the dam.  As such, it has value individual and separate from the man-made structure 

above. 

 

Second, the man-made dam does not seem to detract from the falls’ ability to attract 

viewers. Of the four falls profiled in Appendix I, all but Multnomah have: been tapped 

for power generation; present visible evidence of human alterations; and at various times 

of the year water flowing over these falls is subject to the whim of the companies 

operating the power stations.  That said these same three falls have annual visitor 

numbers that reach into the millions.  

 

Conversely, if we go to the website NorthwestWaterfallSurvey
36

 and look at the top 100 

falls, many of the highest rated falls are very difficult to see, most people have never 

heard of them, and even the website promoting their excellence often fails to present any 

images.  For example, the site’s highest rated falls, Green Lake Falls in Whatcom 

County, Washington, is described as ―requiring at least 3 days to reach safely, and even at 

that the base of the falls might not be humanly accessible.‖ 

 

The critical issue, when it comes to valuing the esthetics of waterfalls, centers on whether 

there is water, falling a reasonable distance, in a place where people can see it.  By those 

                                                 
36

 http://www.waterfallsnorthwest.com/nws/falls.php?num=3030 
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criteria Similkameen Falls is a real, viable, visitor-attracting, waterfall that will be missed 

if it is eliminated. 

 

Similkameen Falls and Shoshone Falls have both differences and similarities.  Shoshone 

Falls is taller but Similkameen Falls typically has higher water flows.  Shoshone has a 

bigger city immediately nearby, but is located in a state with fewer than 1.5 million 

people, most of them more than 120 miles distant.  Similkameen Falls is located in a state 

with about 6.7 million people, the bulk of which range from 180 to 250 miles distant.  If 

one includes the 2.3 million people in Vancouver, BC, Canada, the functional population 

base from which Similkameen Falls draws from swells to about 9 million.  

 

The local economies at both falls are primarily based on agriculture.  And, both areas 

have a long history of using their associated rivers for commerce: Similkameen Falls for 

electricity generation while the Snake River in south-central Idaho is used extensively for 

both irrigation and power generation. 

 

In Spokane, Berger’s survey detailed that people preferred more water flowing over 

Spokane Falls rather than less.  The data from Shoshone Falls is consistent with Berger’s 

survey and quantifies this preference, documenting the degree to which people are 

willing to take the necessary steps to witness higher flows.   

 

  Our goal is to demonstrate that even modest, out-of-the-way water features that are 

compromised by the manner in which they present themselves or came into being, still 

generate meaningful levels of economic activity.  Further, for someone to terminate a 

waterfall, even a modest waterfall like Similkameen Falls, means depriving the public of 

an esthetic asset the economic value of which needs to be directly and explicitly 

accounted for in the licensing process. 

 

At the very minimum, it is reasonable to conclude that the Okanogan area benefits 

economically from the falls.  According to the study, Washington State County Travel 

Impacts 1991-2009, prepared by Washington State Department of Commerce, travel 

impacts in Okanogan County account for $129.2 million in spending each year.  It results 

in $39.3 million in earnings and supports 1,640 jobs.  Further, these 1,640 jobs represent 

roughly seven percent of all employment in Okanogan County.   

 

High Estimate - At 6.7 million people, Washington is roughly 4.5 times the size of 

Idaho.  Add in Vancouver BC at 2.3 million, for a total of nine million people, one sees a 

potential market roughly six times the size of Shoshone Falls’ market.  If Similkameen 

Falls is capable of drawing roughly the same number of people from a population base of 

9 million as Shoshone is from an Idaho population base of 1.5 million, the total number 

of potential viewers will be equivalent and we can use the same coefficients, on a month-

by-month basis as we see at Shoshone Falls.  If that single assumption holds, the process 

of dewatering Similkameen Falls will be responsible for decreasing tourism-related 
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spending in Okanagan County by $2.1 million per year.  At $2.1 million per year, with 

net present value of -$30 million, dewatering Similkameen Falls would reduce 

Okanogan County travel-based economy by about 1.6 percent.  It is also worth 

noting that, at -$30 million; the net loss to the local and regional tourism industry is 

roughly equal to the cost of renovating the dam!  Please refer to Table 6 below. 

 

Middle Estimate - If Similkameen Falls is only about 8 percent as successful at drawing 

visitors from Washington and Southern Canada as is Shoshone in Idaho, it will achieve 

about 50% of Shoshone’s total draw, and the economic impact will be a ratio of .5:1.  At 

a 50 percent rate of attraction, the Applicant’s dewatering of Similkameen Falls will be 

responsible for decreasing tourism-related spending in Okanagan County by $1.032 

million per year. At $1.032 million per year, dewatering Similkameen Falls would reduce 

Okanogan County travel-based economy by about 0.8 percent. Please refer to Table 6 

below. 

 

Low Estimate - Finally, if Similkameen Falls is only about 4 percent as successful at 

drawing visitors from Washington and Southern Canada as is Shoshone in Idaho, it will 

achieve about 25 percent of Shoshone’s total draw, and the ratio of economic impact will 

be .25:1.  At a 25 percent rate of attraction, the Applicant’s project will be responsible for 

decreasing tourism-related spending in Okanagan County by about $516,000 per year. At 

$516,000 per year, dewatering Similkameen Falls would reduce Okanogan County travel 

based economy by about 0.4 percent. Please refer to Table 6 below. 

 

In a state the recognizes the value of free flowing rivers in their own right, and has 

demonstrated its willingness to remove counterproductive hydro facilities such as the 

Condit and Elwha dams, proposing to completely eliminate a waterfall is not a trivial act.   

While it is an act whose economic consequences are not clearly defined it is abundantly 

clear that the cost is significantly greater than zero and needs to be included in the 

Applicant’s financial analysis. 
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Table 5 

Visits to Shoshone Falls/Dierkes Park as a Function of Water Flowing Over the Falls ( in 2007 dollars) 

 

   Mar Apr May Jun Jul Aug Sep Oct Total 

Coefficient    0.42   1.12   1.19   1.87   5.23   4.16   0.96   0.20    

  R^2    0.59   0.16   0.18   0.74   0.55   0.49   0.24   0.49    

               

CFS   1 1 1 1 1 1 1 1   

Incremental Visitor  0.42   1.12   1.19   1.87   5.23   4.16   0.96   0.20    

Value @ x per visitor day ($2007)  $104   $44   $117   $124   $195   $544   $434   $100   $21    

              

Total Memorial Day to 10/30  $44   $117   $124   $195   $544   $434   $100   $21   $1,579  

NPV (20 Yrs at 3.25 %)  $641   $1,695   $1,808   $2,833   $7,915   $6,304   $1,456   $309   $22,960  

 Similkameen Falls Flow Reduction Volume   (770)  (1,600)  (1,600)  (1,600)  (1,600)  (900)  (586)  (690)   

Value of Similkameen Falls Flow Reduction           

   $/Month  $(33,947)  $(186,488)  $(198,909)  $(311,752)  $(871,030)  $(390,193)  $(58,691)  $(14,676)  $(2,065,686) 

NPV of Similkameen Falls Flow Reduction           

   NPV  $(493,568)  $(2,711,407)  $(2,892,002)  $(4,532,677)  $(12,664,207)  $(5,673,148)  $(853,324)  $(213,384)  $(30,033,717) 
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Table 5 Continued      

Potential Value of Incremental Esthetic Flows at Spokane Falls - High Estimate ($2007)           

                        

Discount Factor From Shoshone 100%                 

      Mar Apr May Jun Jul Aug Sep   Total 

Value of Select Flow Levels  $(33,947)  $(186,488)  $(198,909)  $(311,752)  $(871,030)  $(390,193)  $(58,691)  $(14,676)  $(2,065,686) 

NPV of Select Flow Levels  $(493,568)  $(2,711,407)  $(2,892,002)  $(4,532,677)  $(12,664,207)  $(5,673,148)  $(853,324)  $(213,384)  $(30,033,717) 

            

Potential Value of Incremental Esthetic Flows at Spokane Falls - Middle Estimate ($2007)           

                        

Discount Factor From Shoshone 50%                 

      Mar Apr May Jun Jul Aug Sep   Total 

Value of Select Flow Levels  $(16,974)  $(93,244)  $(99,454)  $(155,876)  $(435,515)  $(195,096)  $(29,345)  $(7,338)  $(1,032,843) 

NPV of Select Flow Levels  $(246,784)  $(1,355,704)  $(1,446,001)  $(2,266,339)  $(6,332,103)  $(2,836,574)  $(426,662)  $(106,692)  $(15,016,859) 

            

Potential Value of Incremental Esthetic Flows at Enloe Dam - Low Estimate ($2007)           

                        

Discount Factor From Shoshone 25%                 

      Mar Apr May Jun Jul Aug Sep Oct Total 

Value of Select Flow Levels  $(8,487)  $(46,622)  $(49,727)  $(77,938)  $(217,758)  $(97,548)  $(14,673)  $(3,669)  $(516,421) 

NPV of Select Flow Levels  $(123,392)  $(677,852)  $(723,001)  $(1,133,169)  $(3,166,052)  $(1,418,287)  $(213,331)  $(53,346)  $(7,508,429) 
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Working backward, it is reasonable to ask, based on the results in the previous table, what 

kind of impact on local tourism are we talking about?  How big of a shift in visitors is 

required to account for numbers of that magnitude? 

  

The high estimate implies that if the Similkameen waterfall is terminated, 20,000 people 

a year will go other places and do other things.  At the other extreme, the low estimate 

only requires 5,000 people per year to be discouraged by the dewatering of Similkameen 

Falls, and spend their vacation time and money in other places doing other things.   

 

One has to conclude that dewatering Similkameen Falls will have a negative impact on 

tourism and a negative impact of 5,000 visitors is about as bare bones of a conclusion as 

one can make.  Keep in mind that while falls such as Multnomah annually attract almost 

as many visitors as the population of the surrounding region, in the case of Similkameen 

Falls we are only talking about an impact as few as 0.13 percent of the relevant 

population base.  And yet these bare bones, absolute minimum estimate indicates that the 

NPV of the negative impact of dewatering Similkameen Falls carries a $7.5 million loss 

to the region! 
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Table 6 

Esthetic Value of Shoshone Falls vs. Similkameen Falls 

 

Shoshone 

Falls (1) 

Enloe  

(High Est) 

Enloe  

(Med. Est) 

Enloe  

(Low Est) 

Visitors per Year (1,000)  134   20   10   5  

Percent to See the Falls (Est.) 95% 100% 100% 100% 

Discounted Visitors (1,000)  127   20   10   5  

Spending per person per Day ($2007)5,2  $104   $104   $104   $104  

          

Total Annual Spending (1,000)  $13,238   $2,066   $1,033   $516  

NPV (1,000) (20 yrs @3.25%) 4  $192,469   $30,034   $15,017   $7,508  

     

County  
Twin Falls 

County 

Okanogan 

County 

Okanogan 

County 

Okanogan 

County 

County Population 2010 (1,000) 3 73 41 41 41 

Visits as Percent of Local Population 

(Discounted by % Day Visitors 
174% 48% 24% 12% 

Average  %   28% 

     

Region 
Southern 

Idaho 

Northern and 

Western WA, 

and Southern 

BC 

Northern and 

Western WA, 

and Southern 

BC 

Northern and 

Western WA, 

and Southern 

BC 

Regional Population 2010 (1,000) 3 1,500 9,000 9,000 9,000 

Visits as Percent of Regional Population 

(Discounted by % Day Visitors 
8% 0.22% 0.11% 0.06% 

Average  %   0.13% 

 
1.  City of Twin Falls, Parks Department, 2011, and RME, 2011 Est.   

2.  Washington State Travel Impacts, 1991-2010p, Prepared by Dean Runyan Associates, Inc. per RWC 43.336.060, 

pp. 17.  Adjusted for inflation, RME, 2011. 

3.  US Census, 2010     

4. Prime plus 1%. Prime rate on 11/2/11, http://www.federalreserve.gov/releases/h15/update/. 

5, U.S. Department Of Labor, Bureau of Labor Statistics, Consumer Price Index, All Urban Consumers - (CPI-U) 

 CPI June 2007,    208.299    

 CPI June 2011,    218.011    

 

In an effort to be as conservative as possible, if we use the lowest estimate above, the 

additional $516,421 per year will add $0.0115 per KWh to the cost of operating the re-

commissioned Enloe Dam, bringing the total operating cost to $0.0696 per KWh. 
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Table 7 

Enloe Hydroelectric Project Estimated Annual Costs (2007 $)  
(Original Cost Est., With the Addition of Esthetic Costs) 

    Item Qty  Cost      

    ($)  ($/kW)  ($/kWh)  

Generation Data      

 Plant Capacity (MW)  9    

 Net Average Annual Generation (GWh)  45    

 Capacity Factor (%)  57.00%    

              

Plant Investment      

 Plant Investment Cost   $30,980,000  $3,442   

              

              

Annual Costs     

 I. Capital Costs      

  a. Interest on Capital  4.50% $1,394,100  $154.90  $0.0310  

  b. Capital recovery cost (40yr, 4.5%)  0.93% $289,451  $32.16  $0.0064  

  Total Capital Costs   $1,683,551  $187.06  $0.0375  

 II. Insurance  0.20% $61,960  $6.88  $0.0014  

 III. Taxes - Privilege Tax (% of first 4 mills/kWh)  5.35% $9,630  $1.07  $0.0002  

 IV. Operation and Maintenance (1.9% of Invest Cost) $600,000  $66.67  $0.0134  

 V. Environmental Measures (40yr, 4.5%)   $34,624  $4.00  $0.0008  

 VI. Administrative and General/Contingency  35.00% $222,118  $24.68  $0.0049  

              

  Total Generation Cost   $2,611,883  $290  $0.0582  

       

  Diminished Esthetics (Low Estimate)   $516,421  $57.38  $0.0115  

              

  Grand Total Generation Cost  $3,128,304  $348  $0.0696  
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SUMMARY 

 

In preceding pages we have presented two major alternatives to the application as 

originally submitted. Table 8 below presents the findings of these alternatives.  For 

comparison purposes, the original application is presented as alternative 1.  This 

alternative costs $30.1 million to build and requires $0.0582 / KWh to operate.  This 

alternative purports to have net revenues of $0.0078 / KWh by selling (or avoiding 

purchase costs) at $066 / KWh. 

 

Graph 6 

 
 

Alternative number 2 shows the impact in terms of reduced esthetic value associated with 

reducing or eliminating water flowing over Similkameen Falls.  This alternative uses the 

same plant cost and sales price as Alternative 1, but the esthetic losses drive the operating 

cost up to $0.0696.  This results in net operating losses of $0.0036 per KWh for the life 

of the project. 

 

Alternative number 3 presents the situation resulting from selling energy generated by the 

plant with costs of $0.0585 per KWh in a market consistent with average NP15 prices of 

$0.0435.  In this situation Enloe will lose $0.0146 on every KWh it produces. 

 

Finally, Alternative number 4 presents the combination of the low estimate of esthetic 

values, together with NP15 price levels.  In this situation, Enloe will have production 

costs of $0.0696 per KWh but will only receive revenues (avoided costs) of $0.0435 per 

KWh for a loss of $0.0261 on every KWh produced.  Please see Graph 6 and Table 8 for 

details. 
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Table 8 

Enloe Cost Matrix ($2007) 

  

  1.   

Application  

 2.   

App w/Low 

Esthetic Scenario 

 3.   

App w/Rev. Price 

Forecast 

 4.   

App w/Rev. Price 

Fcst, & Esthetic 

Costs 

Construction Cost   $30,980,000   $30,980,000   $30,980,000  $30,980,000  

Operating Cost ($/kWh) $0.0582  $0.0696  $0.0582  $0.0696  

Energy Price ($/kWh) $0.0660  $0.0660  $0.0435  $0.0435  

Net Revenue  

(Avoided Cost) ($/kWh) $0.0078  ($0.0036) ($0.0146) ($0.0261) 
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APPENDIXES 

 

APPENDIX 1: COMPARISON OF SELECT NORTHWEST WATERFALLS 

 

MULTNOMAH 

 

Multnomah Falls, at 611-foot-tall, is one of the most magnificent and memorable falls in 

the country.  The falls is located about 30 miles east of Portland on the south side of the 

Colombia Gorge.  Unlike the other falls profiled in this report, Multnomah is just a 

waterfall.  By that, it is meant that, beyond the visitors center, a feature common to many 

of the more prominent waterfalls, there are no alternative recreation opportunities such as 

swimming, boating, movies, golfing, etc.  The attraction is the falls, and only the falls.  

 

Additionally, of the waterfalls profiled here, Multnomah is the only one that has not been 

tapped for its power generating potential. 

 

With all this in mind, Multnomah provides a reasonably clear view of the value of falling 

water in the absence of other competing features. 

 

Multnomah Synopsis 

 

Annual Visitors 2.4 Million  

Spending per Day (Avg) $109  

Annual Value of Multnomah  $258,875,000 

NPV of Multnomah Waterfall  $3,763,873,000 
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SNOQUALMIE 

 

―Snoqualmie Falls is one of Washington State’s most popular scenic attractions. More 

than 1.5 million visitors come to the falls every year.  At the falls, you will find a two-

acre park, hiking trail, observation deck, gift shop, and the famous 270 foot waterfall.‖
37

 

 

There are two hydroelectric power plants at Snoqualmie Falls, both currently operated by 

Puget Sound Energy. Power plant 1 was built in 1898 and operates at the base of the falls 

embedded in the rock 270 feet below the surface. It was the world's first completely 

underground power plant.[3] Power plant 2 was built in 1910 and further expanded in 

1957, and is located a short distance downstream of the falls.[4] Approximately 1% of 

Puget Sound Energy sales come from the plant. These two power plants provide 41,990 

kilowatts of electricity, which is enough to service 16,000 average homes. [5] The 1898 

generating system was designated an ASCE Civil Engineering Landmark in 1981.
38

 

 

The Final EIS places great emphasis on whether the particular flow option provides 

seasonal variation, provides higher flows during good weather and periods of 

highest visitation, takes advantage of higher flows at times when higher flows are 

expected to be available, and affects the ability of the project to follow seasonal load 

variations. The water quality certification flows meet these criteria, except for 

September 1. On that date, the certification reduces 110 FERC ¶ 61,200 

flows from 200 to 100 cfs. In light of the high number of visitors that would be 

expected to visit the Falls on Labor Day weekend, and consistent with the State’s 

determination under the CZMA (see above), we will require Puget to provide a 

minimum flow release of 200 cfs day and night for that weekend.
39

 In a subsequent 

order on rehearing FERC further determined that ―an adjustment to require flows over the 

Falls of 1,000 cfs (daytime and nighttime), or inflow, if less, throughout the months of 

May and June is a more appropriate resolution.‖
40

 

 

Snoqualmie Synopsis 

 

Annual Visitors 1.4 million 

Spending per Day (Avg)  $109 

Annual Value of Snoqualmie  $155,325,000 

NPV of Snoqualmie Waterfall  $2,258,324,000 

 

 

                                                 
37

 http://www.snoqualmiefalls.com/ 
38

 http://en.wikipedia.org/wiki/Snoqualmie_Falls 
39

 107 FERC ¶ 61,331, FEDERAL ENERGY REGULATORY COMMISSION, Puget Sound Energy, Inc. 

Project No. 2493-006, ORDER ISSUING NEW LICENSE, (Issued June 29, 2004) 
40

 110 FERC ¶ 61,200 
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SPOKANE FALLS  

 

The utilization of the Spokane Falls as the motive force to drive industrial production is 

integral to the city’s history.  In earlier times the falling water was used to directly drive a 

variety of mills.  Today, the main industrial output of the falls is the generation of 

electricity by Avista Corp.  Avista uses the falls so intensively that for a portion of each 

year the section of the falls known as Upper Falls is completely denuded of water except 

for the trickle that seeps past the seals of the diversion dam. 

 

While electrical generation may be the predominant industrial use of the falls, the benefit 

of the falls, that is the esthetic value of the view of water cascading down over the rocks, 

is increasingly recognized as both a central component of the Spokane area tourism 

industry and a significant element of the quality of life of Spokane area residents. 

 

Spokane Falls Synopsis 

 

Annual Visitors 1,190,000 

Spending per Day (Avg)  $109 

Annual Value of Spokane  $129,710,000 

NPV of Spokane Waterfall  $1,885,899,000 
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SHOSHONE FALLS 

 

Shoshone Falls is located on the main stem of the Snake River in south central Idaho near 

the City of Twin Falls. At 212 feet, the falls are higher than Niagara Falls.  

 

Shoshone Falls is similar to both Snoqualmie and Spokane Falls in that the falls have 

been modified to divert a portion of the stream flow for electricity production.  When 

water flows are low, such as in late summer or fall, or anytime during drought years, the 

diversion may amount to 100 percent of the river flow, thus drying up the falls. 

 

As a result, Shoshone Falls is best viewed during high runoff periods such as spring and 

early summer. 

 

Similar to the other falls profiled here the neighboring City of Twin Falls tries to make 

the best of an uncertain situation.  In addition to the overlook for Shoshone Falls the City 

also owns and operates the Dierkes Lake Complex. Dierkes Lake offers playgrounds and 

hiking trails, landscaped picnic areas, a boat ramp and swimming area, and a scenic 

overlook.  

 

The complex provides restroom facilities and visitor information, and for a nominal per-

car entry fee, visitors can enjoy picnicking and relaxing in the shaded, grassy areas near 

the falls.   

 

Significantly, this last feature, the per-car entry fee allows the City of Twin Falls to do 

something that none of the other entities associated with the other waterfalls detailed here 

can do:  Document, with reasonable accuracy, the actual number of visitors to the falls. 

 

Shoshone Falls attracts about 134,000 visitors each year.
41

  This number is dwarfed by 

the visitor numbers estimated for the other falls detailed here, a fact largely attributable to 

the proximity of much larger cities near the other falls thus presenting much larger 

numbers of potential day visitors. 

 

Shoshone Falls Synopsis 

 

Annual Visitors 127,000 

Spending per Day (Avg)  $109 

Annual Value of Shoshone  $13,855,000 

NPV of Shoshone Waterfall  $201,442,000 

 

                                                 
41

 Dennis Bowyer, Director, City of Twin Falls Parks Department. 
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SUMMARY 

 

The four falls reviewed above were chosen because they are reasonably well known in 

the Pacific Northwest and because there is a degree of consensus as to the number of 

people who come to view the falls each year.  In this way it is possible to establish a 

general value of the various falls associated with their ability to attract tourists.   

 

These water features are major economic assets in their respective vicinities.  The most 

remote, most poorly visited of the four falls presented here is Shoshone Falls.   Yet it 

pulls more than $13.8 million per year into the Twin Falls area and has a net present 

value of over $201 million.  At the upper end, Multnomah Falls attracts about 2.4 million 

visitors each year who spend over $259 million, for a net present value of about $3.8 

billion. 

 

It is also important to note that even though the determination in each case was 

subjective, at the recent relicensing of Snoqualmie, Spokane, and Shoshone, FERC 

recognized the value of esthetic flows and required the respective Applicants to 

maintain flows over the falls during normal viewing hours for the bulk of the prime 

tourist season. 

 

For remote waterfalls like Similkameen Falls, where a tally of visitor numbers is lacking, 

establishing a value is a bit more problematic.   However, it should be clear from the 

numbers presented above that waterfalls, even remote waterfalls, can be major tourist 

attractions with substantial economic activity.  The waterfalls reviewed above all have 

facilities of one sort or another in close proximity to the falls.  And, in each case, these 

facilities benefit directly from the falls.  However, in each case presented above, it is the 

indirect benefits, the spending that takes place as visitors travel to and from the various 

falls that are presented as the benefit of the various falls.  In this manner, at Similkameen 

Falls, even though there are no facilities in place directly targeting waterfall visitors, the 

region surrounding Similkameen Falls benefits from the presence of the falls, and will 

suffer economic consequences if the falls are eliminated. 
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APPENDIX 2, Shoshone Falls Revenue History
42

 

 
Shoshone Falls/Dierkes Lake     

          

Total Revenue - Includes gates fees, season passes, and coupon books  

          

1980  $18,583.00  $1 per vehicle    

1981  $18,210.21          

1982  $21,091.00          

1983  $34,321.00          

1984  $47,880.00          

1985  $41,428.00  Season Passes and Coupon Books started - Passes good for up to 3 vehicles at the same residence 

1986  $47,631.00          

1987  $43,935.00          

1988  $50,209.16          

1989  $51,074.01          

1990  $75,905.63  $2 per vehicle implemented 

1991  $78,957.92          

1992  $80,133.40          

1993  $128,804.23          

1994  $95,136.75          

1995  $144,938.05          

1996  $119,979.93          

1997  $175,617.02  Record flows in June       

1998  $145,146.72  OK water year - $3 per vehicle implemented - Season Passes only good for one vehicle 

1999  $133,815.27  Low flows  

2000  $121,391.08  Low flows  

2001  $70,438.12  Low flows - Construction Year, did not open till May 26th  

2002  $94,563.54  Low flows - Started selling season passes at the ticket booth 

2003  $107,588.84  Low flows      

2004  $95,837.46  Low flows   

2005  $131,509.50  Low flows - Minimum of 300cfs in effect  

                                                 
42

 Dennis Bowyer, Director, City of Twin Falls Parks Department.2011. 
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2006  $271,150.72  Great flows in April & May  

2007  $163,489.64  OK water year   

2008  $174,101.92  OK water year  

2009  $213,161.62  Great flows in April & June 

2010  $181,605.74  OK water year  

2011  $303,148.27  Great flows all year       

Total  $3,480,783.75          

          

Currently, coupon books are $30 for 20 tickets, they are good for year after year, after year, after year...     

Any type of government vehicle is free, City, County, State, Fish & Game, etc. and also Idaho Power.     

City accepts the Golden Age Passport and the Golden Access Passport.  

All other types of motorized vehicles have to pay the fee.   

          

          

          

Shoshone Falls/Dierkes Lake      

          

Revenue by the Month         

1996 1997 1998 1999 2000 

March  $-    March 22nd  $8,484.40  March 28th  $728.00  March 27th  $1,699.71    $-    

April - Sat/Sun  $9,123.35  April  $12,965.60  April  $9,791.21  April  $8,210.32  April 1st  $12,818.71  

May 13th  $16,898.57  May  $24,626.35  May  $18,375.93  May  $17,050.21  May  $17,186.93  

June  $30,407.42  June  $58,806.72  June  $29,925.25  June  $30,633.35  June  $21,858.09  

July  $31,955.31  July  $33,662.80  July  $40,074.71  July  $36,982.88  July  $33,432.30  

August  $20,476.34  August  $22,432.80  August  $28,110.08  August  $24,316.05  August  $23,738.04  

Sept 29th  $8,768.94  Sept 28th  $10,432.35  Sept  $13,973.59  Sept 26th  $12,347.75  Sept 24th  $9,107.01  

October  $-    October   $1,706.00  October 4th  $1,217.95    $-      $-    

  Weekends Only in October       

Gate Fee           

Totals  $117,629.93    $173,117.02    $142,196.72    $131,240.27    $118,141.08  

          

 Coupon Books          

Passes  $2,350.00    $2,500.00    $2,950.00    $2,575.00    $3,250.00  

Sold 94  100  118  103  130 

Total          

 Revenue   $119,979.93    $175,617.02    $145,146.72    $133,815.27    $121,391.08  
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Revenue by the Month         

2001 2002 2003 2004 2005 

March  $-    March  $-    March 29th  $1,060.80  March  $-    March  $-    

April  $-    April 1st  $5,764.77  April  $6,835.34  April 3rd  $6,878.11  April 1st  $8,253.73  

May 26th  $4,841.10  May  $12,769.00  May  $13,031.81  May  $11,920.54  May  $14,780.80  

June  $19,825.89  June  $21,035.04  June  $23,215.71  June  $19,790.17  June  $22,873.10  

July  $19,789.60  July  $26,696.62  July  $28,570.16  July  $26,043.34  July  $42,982.52  

August  $15,699.10  August  $15,565.96  August  $18,344.15  August  $17,537.30  August  $23,113.10  

Sept 30th  $7,657.43  Sept 22nd  $4,872.15  Sept 28th  $6,995.87  Sept 21st  $4,498.00  Sept 25th  $8,581.25  

October  $-      $-      $-      $-      

          

Gate Fee           

Totals  $67,813.12    $86,703.54    $98,053.84    $86,667.46    $120,584.50  

          

 Coupon Books    $1,410.00    $1,260.00    $570.00    $1,100.00  

Passes  $2,625.00    $6,450.00    $8,275.00    $8,600.00    $9,825.00  

Sold 105  258  331  344  393 

Total          

 Revenue   $70,438.12    $94,563.54    $107,588.84    $95,837.46    $131,509.50  

          

          

Revenue by the Month         

2006 2007 2008 2009 2010 

March 10th  $6,622.00  March 31st  $755.00  March 29th  $1,315.25  March  March 26th  $2,769.00  

April  $71,406.60  April  $13,166.50  April  $12,495.50  April 4th  $34,683.60  April  $12,250.00  

May  $57,278.00  May  $21,997.00  May  $21,896.61  May  $33,074.40  May  $21,777.50  

June  $38,271.50  June  $31,505.50  June  $31,445.12  June  $37,039.52  June  $32,849.44  

July  $48,708.25  July  $41,051.52  July  $47,987.80  July  $52,368.75  July  $47,568.75  

August  $20,362.10  August  $24,892.25  August  $33,581.55  August  $25,834.55  August  $31,678.00  

Sept 30th  $11,312.27  Sept 30th  $14,023.37  Sept 28th  $9,370.09  Sept  $12,917.80  Sept  $14,810.00  

October  October  October  October 4th  $668.00  October 3rd  $1,668.05  

          

Gate Fee           

Totals  $253,960.72    $147,391.14    $158,091.92    $196,586.62    $165,370.74  
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Misc. Rev    $23.50        

 Coupon Books  $  1,440.00    $1,350.00    $1,260.00    $1,050.00    $510.00  

Passes  $15,750.00    $14,725.00    $14,750.00    $15,525.00    $15,725.00  

Sold  630  589  590  621  629 

Total          

 Revenue   $271,150.72    $163,489.64    $174,101.92    $213,161.62    $181,605.74  

          

          

Revenue by the Month         

2011 2012 2012 2013 2014 

March  March  March  March  March  

April 1st  $20,739.50  April  April  April  April  

May  $56,742.00  May  May  May  May  

June  $72,697.70  June  June  June  June  

July  $70,997.51  July  July  July  July  

August  $39,406.11  August  August  August  August  

Sept  $20,201.55  Sept  Sept  Sept  Sept  

October 2nd  $1,553.90  October  October  October  October  

          

Gate Fee           

Totals $282,338.27         

Misc. Rev          

 Coupon Books $810.00           

Passes $20,000.00         

Sold 800         

Total          

 Revenue  $303,148.27         
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April 16, 2017 

Project Review Committee  

Talia Baker / Nancy Deakins     Department of Enterprise Services     

Post Office Box 41476   Olympia, WA 98504-1476 

 

Dear Ms. Baker and Ms. Deakins: 

The Project Review Committee (PRC) should reject the Okanogan Public Utility Districts (OPUD) 

application for project approval to use the design-build contracting procedure for the Enloe Dam Hydroelectric 

Project.  This is a very unpopular and highly controversial project that is not supported by the majority of 

people in Okanogan County.  The PRC should find the OPUD has not met the statutory requirements necessary 

for the PRC to approve this application. 

1.  The OPUD is not qualified to manage this Project. 

RCW 39.10.280 requires that the public body have the requisite management experience with projects 

of this size and scope to ensure the proper oversite and protection of the public interest as described in RCW 

39.10.280 (2)(c)(i)(ii)(v) and 2(d).  As detailed in Section 7.7 of the OPUD application (page  6), the management 

team of Tim DeVries , supported by Dan Boettger,  will have day to day decision making authority reporting to 

the General Manager John Grubich and ultimately the PUD Commissioners.  These six individual all lack the 

necessary experience and knowledge to oversee this process. 

Tim DeVries is not listed as having any experience managing a single hydroelectric  project.  He has only 

managed a project costing $3 million dollars, a fraction of the $42 million dollar project.  The PRC should 

require OPUD to specify Mr. DeVries’s relevant experience that prepares him for direct daily oversite of this 

Project. 

Dan Boettger has been a OPUD employee for 30 years, beginning as a draftsman in 1986.  He is listed as 

having “led many large scale energy projects, including two FERC hydropower projects…”  It should be noted by 

the PRC, that these projects are not listed, though the names of these projects would be extremely relevant to 

his qualifications.  The only two FERC hydroelectric projects undertaken by the OPUD during  Mr. Boettger’s 30 

years of employment are the Enloe Dam Project and a proposed Dam at Shankers Bend, also on the 

Similkameen River (see attachment 2).  Shanker’s Bend was never approved or licensed by FERC.   Enloe Dam 

Re-electrification and the Shanker’s Bend Project  have not been built so it cannot be said that Mr. Boettger has 

successfully managed the construction of any hydroelectric projects as stated on page 7 of the OPUD 

Application for D-B. .  This should cause the PRC concern and require inquiry into Mr. Boettger’s actual 

experience and qualifications for oversite of the Design-Build process. 

As the head of Environmental and Regulatory Affairs at Okanogan PUD, Dan Boettger has been responsible 

for the OPUD meeting the necessary FERC license requirements for the Enloe Dam Hydroelectric Project.  

PRC Administrative Record 4/27/2017  00000194



According to PUD Commissioner Steve Houston a daunting 5 excel spread sheets of FERC license requirements 

remain undone.  Many FERC deadlines have already been missed and the FERC deadline for the start of 

Construction is July 2017.  OPUD is desperate to find a Design-Build Contractor because they are in deep water 

way over their head. The economics say do not build.  Their ratepayers say do not build and still they push ahead.  

The OPUD lacks the experience and should not be allowed to move forward on this project. Institutional pride is 

not a justification for construction. 

 The OPUD Manager John Grubich has no experience with hydroelectric projects of this size and scope.   

The top three individuals responsible for oversite of the Enloe Dam hydroelectric project are lacking the 

experience required for a public body submitting an  application for the Design-Build Contracting Method, as 

described in section 7.3 of this application.   

On page 1 of the D-B application,  Mr. Grubich describes the “development of a new fish rearing facility” 

as part of the Enloe Dam Hydroelectric  Project.  What is actually planned is a mitigation measure which 

involves dumping gravel into the Similkameen River at an accessable site 5 miles downstream of Enloe Dam, 

south of the City of Oroville.  The OPUD also plans the injection of cold water from a drilled well at that site to 

lower high spawning  water temperatures.  This is a futile attempt to mitigate water temperatures and the lack 

of suitable spawning gravels resulting from this project.  Fish biologists familiar with the project have said this 

gravel will be buried in sediments or be swept away by the spring freshet and will be unavailable for spawning 

the following season.  Removal of Enloe Dam is the proper biological remedy.  This mitigation is a waste of 

resources and falls far short of being a “fish rearing facility”.   

In addition to not having a qualified management team, the OPUD as a public body has never 

successfully managed a hydroelectric project, (see Attachment D in the OPUD application).  None of the 

projects listed are hydroelectric projects and none of those listed approach the capital expenditures required to 

electrify Enloe Dam which is projected to cost over $42 million dollars.  The largest projects listed by the OPUD 

are one third the cost of the Enloe Project and the time required to complete Enloe electrification is well 

beyond the scope of anything previously undertaken by the OPUD . 

The Enloe Project also faces multiple environmental challenges including water flows for aesthetics, 

temperature,  and  water quality.  These serious factors will be impacting federally recognized “threatened  

species “, including Upper Columbia River Steelhead, Summer Chinook Salmon and Pacific Lamprey.  The OPUD 

has failed to mention any of these concerns in their application to the PRC.   Legal challenges will delay the 

project and significantly raise the cost rendering  this project economically infeasible.  The OPUD should make 

the PRC aware of these real possibilities in their application.  I request the PRC conduct a transparent analysis 

of these “environmental restrictions” and their potential impacts to the Enloe Dam Hydroelectric Project. 

2.  The OPUD has not demonstrated the design-build process will provide substantial fiscal benefit. 

In order to approve a project application the PRC must determine ”the alternative contracting 

procedure will provide a substantial fiscal benefit, or the use of the traditional method of awarding contracts in 

lump sum to the low responsive bidder is not practical for meeting desired quality standards or delivery 

schedules…”  RCW 39.10.280(2)(a).  The OPUD asserts that Design-Build contracting “will enable the district to 

make better risk informed decisions in finalizing the engineering design implementation plan for the project 
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with early contractor input regarding project design configuration.”   The OPUD has already spent a staggering 

$14.6 million dollars on risk assessment, engineering, environmental consultants and design engineering.   This 

extensive spending by OPUD has produced no completed design or any accurate risk assessment of this project.  

An independent economic analysis of the Enloe Project by Rocky Mountain Econometrics of Boise, Idaho,(see 

attachment 1)  estimated the cost of accumulating annual loses from the Enloe Project could reach as high as 

$273 million dollars within 40 years of construction.  This high economic risk should not be dismissed by the 

OPUD. The Design-Build Contractor if selected, will operate in its own best interest and minimize the risk 

assessments of the project in order to go forward with construction.  The PRC should require OPUD to explain 

in detail the substantial fiscal benefits of Design- Build over the tradition Design-Bid –Build Contracting in this 

specific case? 

3. The OPUD does not have the necessary and appropriate funding for this Project 

RCW 39.10.280 (2)(iv) requires that the public body have “the necessary and appropriate funding and 

time to properly manage the job and complete the project.”  And along those same lines condition (2)(vi) 

requires that the public body have the “necessary and appropriate construction budget.”  The OPUD 

application sates that the project will be funded with a $10 million dollar line of credit from a commercial bank 

and in 2019 will be further financed with $45 million dollars in municipal bond sales.  The OPUD suggests that 

once the project is complete the financial costs of their extensive borrowing will be paid off by the “power 

generation revenue” of Enloe Dam electrification.  Based on the OPUD’s November 2014 Enloe Dam Power 

Point Presentation the output of the new powerhouse will be 45,000 MW annually.  Applying a generous open-

market price of $40/MWh, this will generate annual revenues of $1.8 million dollars. Annual operating 

expenses of the new powerhouse also detailed in the 2014 Power Point Presentation include capital costs of 

$2.58 million dollars and operating expenses of 1.74 million dollars for a total annual operating expense over 

$4.3 million dollars.  This new powerhouse will generate a net loss to the OPUD of $2.5 million dollars annually 

for the next 20-25 years according to the OPUD Board.  They maintain they are willing to absorb those loses, 

hoping for a benefit far in the future.  The OPUD speculates higher energy prices will someday make the project 

economically viable.  That is a very wishful possibility.  (see attachment 1 2016 Rocky Mountain Econometrics 

Report:  Appendix 1)  

  Using the OPUD assessment, “power generation revenues” will not generate any revenue but instead  

pile debt on the ratepayers living in one of this state’s lowest per capita income counties.   The” power 

generation revenue” of this project will be incapable of paying off the long-term loans incurred by its 

construction (2016 RME Report:  Appendix 1).    

 The OPUD is already carrying $38 million dollars of debt.  Borrowing more money from the financial 

markets and the big banks to fund this debt generating project is entirely inappropriate.  The PRC needs to look 

at the facts presented here and realize the Enloe Dam Hydroelectric Project is not in the “public interest”.  This 

is the Washington State mandated responsibility of the Project Review Committee as stated in RCW 39.10.200.  

The purpose of the Design-Build process is to “prescribe appropriate requirements to ensure that such 

contracting procedures serve the public interest”.  As the PRC is aware, it has an obligation to consider all 

public comments it receives on this project.  RCW 39.10.280(3). 
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The OPUD has failed to inform the Project Review Committee of the Pacific Northwest National Scenic 

Trail passing directly through the project area along the Great Northern Rail Grade abandoned in the 1960’s 

and now actively used by the hiking community.  This is seen as an asset to the local outdoor recreation 

economy which is growing year by year and helping the Northern Okanogan County to recover from extensive 

job losses brought by the end of resource extraction, timber and mining, in this area.  The OPUD fails to inform 

the PRC that Enloe electrification will provide less than one-third of the power needed to light even the small 

town of Oroville, Washington just 3.5 miles from the Dam Site. 

4.  The OPUD does not have the time necessary to complete the Project. 

The OPUD received a two year extension for the start of construction from FERC in 2015.  Today, with 

the 2017 extension of the FERC deadline looming in July and with no congressional legislation introduced to 

extend that deadline beyond July, it appears the OPUD may have run out of time for the start of construction 

on the Enloe Project.   The inability of the OPUD to meet these project deadlines should raise real doubts about 

this publically owned municipal corporation’s ability to serve the interests of its ratepayers.  The OPUD lacks 

the ability to complete this large scale project on time.    Granting Design-Build authority would allow the OPUD 

to pass these many unfinished tasks on to the contractor, who will have no choice but to include them as part 

of their cost of services agreements with OPUD.  It is the ratepayers who will be paying for the OPUD’s failures.  

Is this project really in the public interest?  Is it not time for this State Board to exercise its authority and stop a 

public works project that has no sound economic basis?  The PRC will be doing a disservice to the public 

interest by approving a project with such negative outcomes for the ratepayers and economy of Okanogan 

County.  Based on the criteria outlined in RCW 39.10.280(2)(iv) the Project Review Committee should deny 

Design-Build Authority to the Enloe Dam Hydroelectric Project. 

I urge the Project Review Committee to consider the weight and merit of the public input they have 

received regarding the electrification of Enloe Dam.  I urge the PRC to make their decision based on the 

expressed will of the people and the factual evidence that has been presented during this comment period. 

Sincerely,  

Joseph Enzensperger 

921 Central Ave.  Oroville, WA 98844 

509-476-4072    email: jgenz4@gmail.com 
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Department of Energy 
Bonneville Power Administration 

P.O. Box 3621 
Portland, Oregon 97206 

AUG 2 8 1985 

To Interested Parties: 

In 1983, B~~~e~ille Power Administration (BPA) commenced implementation of 
Columbia River Basin Fish and Wildlife Program Measure 704(e)(l)A. Enloe Dam 
Passage. Having completed this report, BPA is now ready to consult with the 
fish and wildlife agencies and Tribes, prior to funding Implementation of 
passage at Enloe Dem. Enclosed with this letter is the fiscal year 1984 
annual report for this project to comply with Program Consultation, Section 
1304 (c)(Z). 

The annual report outlines BPA’s implementation activities, addresses issues 
raised during consultations concerning passage, and reports the findings of a 
variety of technical investigations. Attention is particularly directed to 
sections of the report that deal with fisheries’ coneiderations, passage 
alternatives, water quality, and baseline information for future compliance 
with the National Environmental Policy Act (NEPA). 

To date, BPA has received varying recommendations from agencies, Tribes, and 
other interested groups regarding a “preferred” mode of passage at Enloe Dam 
have varied. After review and comment on the report by these entities, BPA 
will consult with interested parties to arrive at a concensus for a preferred 
passage alternative. 

If you have any questions please call me at (503) 230-5496 or Larry Everson at 
(503) 230-5199 at your convenience. 

Sincerely, 

John R. Palensky, Director 
Division of Fish and Wild 
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ENLOE DAM PASSAGE PROJECT 
ANNUAL REPORT I984 

VOLUME I 

Prepared For: 

Larry P. Everson 
Progam Manager 

BONNEVILLE POWER ADMINISTRATION 
DIVISION OF FISH AND WILDLIFE 

1002 N.E. Holladay Street 
Portland, Oregon 97232 

Project No. 83-477 

Contract No. DE-AC79-83BP11902 

Prepared By: 

M.L. Fanning 
Project Manager 

IEC BEAK CONSULTANTS LTD. 
10751 Shellbridge Way 

Suite 120 
Richmond, B.C. 

Canada V6X 2W8 

3711.1 July, 1985 
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U.S. Federal Agencies and Councils 

C. Collins, Chairman, Northwest Power Planning Council 
3. Chrisman, Director, Northwest Power Planning Council 
M. Schneider, Northwest Power Planning Council 
1. Palensky, Bonneville Power Administration 
C. Drais, Bonneville Power Administration 
P. Majkut, Bonneville Power Administration 
R. Wilkerson, Bonneville Power Administration 
D. Turpin, Bonneville Power Administration 
Q. Edson, Federal Energy Regulatory Commission 
D. Evans, Division Chief, National Marine Fisheries Service 
C. Bennett, National Marine Fisheries Service 
R. Myshak, Director, U.S. Fish and Wildlife Service 
C. Dunn, U.S. Fish and Wildlife Service 
K. Martinson, Columbia River Fisheries Council 
5. Speaks, Director, Bureau of Indian Affairs 
L. MrConnell, Bureau of Indian Affairs 
L. Lloyd, Regional Director, Bureau of Reclamation 
7. Budolphson, Bureau of Reclamation 
J. Keys, Bureau of Reclamation 
M. Misner, Bureau of Reclamation 
B. Mollohan, Bureau of Land Management 
A. Oakley, Bureau of Land Management 
W. Leavell, Bureau of Land Management 
N. Hintz, Army Corps of Engineers 
N. Cilbrough, Army Corps of Engineers 
3. Sirmon, USDA, Forest Service 

Washington State 

F. Lockard, Director, Washington Department of Game 
S. Wright, Washington Department of Game 
A. Eldred, Washington Department of Game 
D. Cufler, Washington Department of Game 
K. Williams, Washington Department of Game 
I. Foster, Washington Department of Game 
S. Miller, Washington Department of Game 
W. Wilkerson, Director, Washington Department of Fisheries 
L. Phinney, Deputy Assistant Director, Washington Department of Fisheries 
K. Bauersfeld, Washington Department of Fisheries 
E. Garling, Washington Department of Ecology 
5. Mitrhell, Washington Department of Ecology 
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Ibritish Columbia Government 

A. &I ton, B.C. Ministw of Environmwtt 
8. Marr, B.C. Deputy Minister of Environment 
I>. Narver, Director, B.C. Fisheries Branrh 
H. Sparrow, B.C. Fisheries Branch 
G. Taylor, B.C. Fisheries Branch 
C. Bull, B.C. Fisheries Branch 
I. Sunde, l3.C. Fisheries Branch 
R. Thomas, B.C. Fisheries Bran41 
I. Withler, B.C. Fisheries Branch 
J. O’Riordan, B.C. Planning and Resourre Management Division 

Canadian Covernmwt - - 

1. Fraser, F’edwal Minister of Fisheries and Oreans Canada 
\V. Shiners, Director General, Pacific Region, Fisheries and Oceans Canada 
F. Fraser, Fisheries and Oceans Canada 
C. Hoskinz, Fisheries and Oceans Canada 
9. Shepherd, Fisheries and Oceans Canada 
T. Carey, Fisheries and Oceans Canada 

Indian Tribes 

3. Mrninirk, Chairman, Yakima Tribal Council 
B. Tu-k, Yakima Tribal Counnil 
L. Hatrhrr, Yakima Tribal Council 
A. Aubzrtin, Chairman, Colville Tribal Counril 
G. Marro, Colville Tribal Council 
1. Smith, Colvill? Indian Reservation 
T. Wapato, Director, Columbia River Inter-tribal Fish Commission 
R. Lothrup, Columbia River Inter-tribal Fish Commission 
D. Dompiw, Columbia River Inter-tribal Fish Commission 
A. Ileindle, Columbia River Inter-tribal Fish Commission 
E. Allison, Chief, Upper Similkameen Band 
B. Allison, Chief, Lower Similkameen Band 

Public 

H. Warrwr, ,Manager, Okanogan County PUD 
F. Liebrrg, Manager, Douglas County PUD 
M. Erho, Douglas County P’JD 
A. Wright, Mid Columbia Public Utility Districts 
P. Barrow, Pacific Northwest Utilities Conference Committee 
A. Mrnzicac, Prntirton Flyfishers 
M. T~jrner, Saw Our Similkameen 
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1.0 EXECUTIVESUMMARY 

The Northwest Power Planning Council’s Columbia River basin Fish and Wildlife 

Program of 1982 commits measure 704 (e) (i), Table 5 (A) to passage of anadromous 

fish over Enloe Dam on the lower Similkameen River. Completion of passage and 

establishment of an anadromous salmonid fish run throughout the more than 320 linear 

miles of spawning and rearing habitat of the Similkameen basin would be ronsidc?red as 

off-site mitigation for juvenile fish losses occurring on the mainstem of the Columbia 

River. 

The Bonneville Power Administration (BPA) is conducting an extensive consultation 

program with agencies, Tribes and other organizations and groups in both the U.S. and 

Canada that have an interest in fish passage at Enloe Dam. Part of the response from 

this ronsultation program has been the identification of a broad array of issues 

relating to the feasibility of fish passage and the establishment of anadromous fish in 

the upper Similkameen basin. It is not the intention of this report to rerommend a 

course of action among the several possible options for fish passage at Enloe Dam and 

the introduction of anadromous salmonid fish in the upper Similkameen River. Rather 

it is the intention to report the results of several investigations that address issues 

that have b?en raised and to provide an objective analysis of alternative means of fish 

passage. These issues are addressed in a manner that decision makers may have a 

more complete understanding of many of the complexities and ramifications that 

surround their derisions for a future course of action. 

IEC BEAK Consultants Ltd. was engaged by BPA in 1983 for a multi-phased plan to 

conduct certain investigations and to collect information addressing these issues and 

report on the findings. 

Th.? only spcies of fish being considered for introduction at this time is a summer run 

of steelhead trout that is well adapted to the upper Columbia basin. 

The Similkameen River basin drains an area of approximately 9,600 sq. km (over 3,600 

sq. mi) of the eastern slope of the Cascade Mountains along both sides of the boundary 

between th? U.S. and Canada. Of the total basin, 79%, including most of the water 
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courses, lies within Canada. The river empties into the Okanogan River at Oroville, 

Washington, which in turn enters the Columbia River. Enloe Dam is lorated 8.8 miles 

upstream of the Similkameen River mouth and the international border is located at 

river mile 26.8. Figure I-I provides orientation. 

Enloe Dam is 54 ft in height and was built of concrete between 1916 and 1923 as a 

hydroelectric facility but has not been in service since 1959. The dam and powerhouse 

are owned and were operated by the Okanogan Public Utilities District, who have 

plans for reactivating the facilities for power generation. 

Within the Similkameen basin, most of the population lives in Canada where three 

rommunities (Princeton, Keremeos and Hedley) and their outlying agricultural areas 

represent most of the more than 8,000 residents. Principal economir artivities 

include agriculture, forestry, mining and tourism. The valley of the Similkameen had 

a significant involvement in the historical development of British Columbia and 

remains as one of the major transportation corridors between the Pacific roast and 

the interior. 

The hatchery at the Wells Dam on the Columbia River (river mile 515.6) established a 

stock of summer steelhead trout in the late 1960’s from wild summer steelhead stocks 

that spawned in the mainstem and tributaries of the upper Columbia basin. This stork 

it the only reasonable choice for summer steelhead introduction into the upper 

Similkame?n and already utilizes the stretch of river below Enloe Dam. 

Wells stock adults return to Wells Dam on their upstream migration (passing over a 

total of 9 dams) between late August and early November with the peak of the run 

arriving in September and October. Adult size for a l-ocean fish averages about 62 

cm in length and 2.4 kg in weight with 73 cm and 4.0 kg being the average size for a 2- 

orean fish. Depending on the year, the run is dominated by l-ocean or 2-ocean fish. 

Females are slightly more abundant than males and produce on average about 5,500 to 

6,500 eggs each. A small part of the run are captured at the Dam for broodstock each 

year, but the vast majority spawn freely, particularly in tributary systems. More than 

I million hatchery reared smelts are released annually in April or May and outmigrants 

move downstream to the estuary of the Columbia before the end of May. A 
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wbsrantial majority of the released smelts residualize in freshwater for periods of I 

to 3 years befow undertaking outmigration. The Wells Hatchery stork is not 

distinguishable genetically from the wild stock spawners. Smelt to adult survival rates 

have bwn quite high compared to other upper Columbia basin storks (in the rang? of 

1.5% - 4.0%) and are improving in recent years. The run returning to Wells Dam has 

dramatirally increased by more than an order of magnitude since 1978 reflecting the 

runs adaptation to the upper Columbia system, careful hatrhery techniques, thorough 

diwase monitoring and a good water source for the hatchery. 

Spawning of steelhead at the Wells Hatchery takes plare in January and February and 

rparing to smelt size occurs there as well as at other hatchwy facilities in tributary 

cystems. Th? smelts are released at a wide variety of lorations in the upper Columbia 

basin. At prewnt rapacity the Wells Hatrhwy supplies about 100,000 smelts to the 

lower Similkamew River, and that capacity will inrrease to 250,000 with the hatrhery 

expansion rheduled for 1985 or 1986. A vastly greater capacity exists if juvenile fish 

at younger Iif? Ftagec (ie. fry or parrI wrre to be the production 5rage targetted for 

planthg. 

Thp diseaw history of the Wells summer steelhead stork has been remarkably problem 

frep for an upriver facility. No outbreak of either viral or bacterial diseases has ever 

orwrred and only low and incidental diagnosis of such diseases has occurred whil? 

under the? crrutiny of a rigorous disease monitoring program. Before fish rould be 

transportc=d into Canada, disease control certifiration is required as well as obtaining 

transport permits from appropriat? Canadian agencies. 

It i< expert?d that the lif? history and general behaviour of steelhead planted in the 

upper Similkamwn would be similar to that of other upper Columbia Riwr runs; 

rqprcially that of the Methow River whirh has very similar basin characteristics and 

re’?iveF Well- Hat-hwy stork. 

Result< of an ?xtrnsive 1983 habitat assessment in the Similkamwn River and its 

trihutarie< yielded estimate5 of the capacity of the system to produce steelhead 

cm01 TV. Thew rstimates ranged from about 400,000 to 700,000 <molts per year. 

Eqtimatez w?re also derived of the adult Fteelhead that would return to the system to 
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spawn using assumptions of .average smelt to adult survival rates that have been 

observed in the upper Columbia River runs (1.5% and 4.0%). The estimates were 

between 9,100 and 24,000 adult fish. Not surprisingly, estimates of smelt produrtion 

caparity wer? not uniform throughout the basin, and over 80% was estimated to 

originate in the mainstem of the river below Similkameen Falls. Given that adults 

are most likely to return to spawn in the area where they reared, this same section of 

th? river could expect to receive 80% of the adults that return. The habitat study 

i-onrluded that rearing habitat, not spawning habitat, was likely to be the factor that 

is limiting and would therefore establish the upper limit to steelhead trout production 

in the system. 

Based on tests conducted at the falls at White River, Oregon, which hav? a vertical 

drop of I40 ft into a plunge pool, it is expected that juvenile mortality would not be 

exressive from passing over the 54 ft high Enloe Dam on their downstream migration. 

An analysis of the existing mortality rates associated with the migration of steelhead 

was ronducted. This addressed the concern that natural production in the 

Similkameen may have to be continuously supplemented by hatchery production in 

order to offset migratory mortalities experienced by the fish as they pass over the 9 

mainstem Columbia dams plus Enloe Dam. The escapement of adults to the 

Similkam?en River will be determined by the mortality rate per dam and by the rate 

of Pxploitation on returning adults. There is evidenre that mortality rates are 

probably in the vicinity of 10% of the smelt population per dam and may have been as 

high a5 15%. For there to be any excess adults available for harvest from a run 

dependent only on natural produrtion (ie. without hatchery supplementation), the- 

mortality rat? must be less than 10% per dam, and in practice would probably have to 

b? in the 5% to 8% range to allow even a modest harvest of 10% to 20% of the 

returning adults. 

A series of projertions have been prepared to illustrate how the run would react 

through time to different rates of exploitation between 0 and 40% and to different 

losses per dam of either 10% or 15%. A probable scenario for development of the 

Similkameen River summer steelhead run is presented. It would involve a juvenile loss 

of 10% per dam, and 10% exploitation below Wells Dam of adults entering th? 
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Columbia River. If 250,000 cmolts per year were supplied by th? Wells Hatrhwy and 

no exploitation of adults wwrred above Wells Dam, a spawning escapement of over 

15,500 fish wuld be achieved in year< 19 - 24, and natural spawning would b? 

rrsponsible for 71% of the returning adults. If, for the same period of fimc, an 

additional 10% harvest of adults (both wild and hatrhery origin) were allowed above 

Wells Dam, the harvest would be about 1,350 fish in years I9 - 24 and the resulting 

spawning run would be about 12,000 adult fish. These projections serve to illustrate 

th? dcgre? to which harvest rates, mortality rate< and rat? of hatrhery 

zupplpmentation may be manipulated to arhieve a desired run size and desired 

romposi tion of wild and hatrhery spawned fish. 

Extending these projections over a fifty y?ar period illustrates that an annual harvest 

including broodstork rould be maintained at levels between 2,000 and 4,000 adult fish 

at exploitation rates ranging between 10% and 40%. 

A benefit analysis was conducted to display the Enloe Dam passage projert benefit< in 

trrmc of present value over a 50 year project life. Monetary value of a sport-caught 

adult steelhead was placed at $144.00 U.S., and that of a rommeriral or Indian 

rpremonial harvested steelhead is $21.81 U.S., and the discount rat? used was 3%. 

Thr passage projr? benefits for the three harvest wrenarios, using an annual 

supplementation of 250,000 hatchwy r?ared smelts are: 

Prrwnt Value - U.S. $ 

10% $7,215,000 

20% $9,156,000 

40% $I l,455,000 

The rapacity of th? Similkameen Riwr and itc tributaries to provide ruitable spawning 

cubctratr and water condition% was estimated from the habitat survey. The total 

cqtimatpd suitable spawning area for steelhead was 961,000 rn’. The spawner raparity 

wa: rctimated fo be about 98,000 cteelhrad trout for the entire system; of which 

5ir.000 rrprrsent% thr mainztem; 30,000 represents the Tulamrpn River; 13,000 

rrpr~wnt~ the ,Ashnola River and 1,000 rrprewnt5 tht= Pasayten River. The majority 
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of the rearing area for juvenile steelhead was found to occur in roughly the same 

sections as the majority of the spawning area. Total estimated suitable rearing area 

for steelhead was in ex~ss of 1.8 million m2. 

The speries of resident sport fish with which introduced steelhead trout would most 

likely compete is the rainbow trout which occur naturally in the Similkameen River 

system. Several other sport fish species are also present in some sections including 

mountain whitefish, planted brook trout, cutthroat trout and squawfish. The total 

population of rainbow trout in the system in 1983 was estimated to be about 143,000, 

and observed densities were far lower than reported for other B.C. streams. Contrary 

to what may have been expected, the 1984 creel census indirates that fishing pressure 

is low and would not account for the very low density and small population size. Low 

primary and secondary productivity due to low nutrient availability is more likely the 

cause of observed slow growth, small size range of trout and low population density. 

Competition between steelhead and rainbow could be expected, but underutilized 

habitat seems to be available and would tend to lessen the effects of competition. 

lnrreased harvest regulations necessary to manage and protect the steelhead would 

also protert the resident trout and the residualization of steelhead smelts would 

probably also enhance the trout fishery. 

An array of potential and accessable liberation sites for planting the steelhead smelts 

throughout the basin have been identified and catalogued. It is experted that a 

liberation strategy of rel?asec throughout th? upper Similkameen would enhanre the 

natural homing tendencies of the fish and thus assist in providing a quality fall 

ct??lh?ad fishery by allowing a timely and will dispersed return of adults to the 

system, while they are still in their most desirable condition for angling. Comparisons 

of the river rhararteristirs and the steelhead fisheries on other nearby upper 

Columbia River tributaries supports the notion that a quality fall steelhead fishery can 

be established on the Similkameen. 

Stocking of life stages of steelhead younger than smelts (i?. fry or Parr), or 

establishing low cost rearing facilities in the Similkameen headwaters may be 

strategiec worthy of more in-depth consideration, both from the perspective of cost 

saving< as well as a means of enhancing the quality of th? steelhead fishery. 
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Expansion of the Wells Hatchery is planned, funds have been allorated by the Bureau 

of Reclamation for expansion and ronstrwtion is scheduled to begin in 1985 or 1986. 

Thiz expansion will readily permit the hatchpry to provide 250,000 smelts annually for 

outplanting in the Similkameen system. 

In order to assess present angling pressure, the sport fish catch, harvest and angler 

attitudes about 3 steelhead fishery, a romprehwsivr angler survey was rondwtrd in 

1984 throughout thr Similkameen basin. It was found that angling pr?zsur~ wan light, 

both in terms of the number of anglers and in hours spent angling; the ratrh was Small, 

both in numbers and in the size of the fish; th? harvest was almost exrlusively small 

cized rainbow and brook trout; the catch prr unit effort and harwst per unit effort 

wwr dicrouragingly low; most of th? anglers were B.C. resident< but werr travelling 

through th? basin or were present for primary purposes other than angling; most 

anglrrs were in favour of steelhead introdurtions to the system and most would 

intrn5ify their angling effort in the system in response to stwlhead introduction<. 

Th? present harwct of steelhead returning to the Wells Dam is estimated to be divided 

among three Washington user groups; the rerwational fishery is about 8%; the native 

harvest (mainly inridental) is about 1%; and the incidental commercial harvest iz 

<lightly IPC< than 1%. The alloration and management of harvest of upper 

Similltameen steelhead will have to be designed to arcommodate user groups and 

ag:rw-y objrrtives in both B.C. and Washington. The returns and harvest of summ?r 

ct?rl’rad below Enloe Dam are dramatirally inrreasing a~ a result of plantings there 

in rerent yparr. 

(2 profile of disrav ~harartwi<ti~s was developed for chinook and cockry? Amon 

.whi’-5 rrturn to the Okanogan River and the lower Similkameen as well as th? Wellc 

Hatchery summer chinook stork to provide additional barkground information 

wncwning the potential of fi5h disease transmission into the upper Similkameen. 

Th? pr?ferenres ?xpr.?ssed by agencies, Tribes and other interested organizations 

ronvrning the mode of fish passage at Enloe Dam were collected and summarized and 

reflvt a diversity of opinions and considerations. Th? choires of trap and haul and 

darn removal were c-xpreswd more frequently than was the installation of fish 
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ladders. Significant concern was expressed over the future of hydroelectric power 

generation on the lower Similkameen. 

Six alternatives to provide upstream passage at Enloe Dam were developed to a 

conceptual level of design, including the categories of fishways, trap and haul systems 

and dam removal. The generalized layout and locations of these alternatives are 

diagrammed in Figure I-2 and include: 

1. Fishway from falls (not compatible with power production); 

2. Fishway below powerhouse (compatible but some conflicts with 

power generation); 

3. Trap and haul at falls (not compatible with power generation); 

4. Trap and haul below powerhouse (compatible but some conflicts 

with power generation); 

5. Trap and haul at railroad bridge (compatible and no conflicts with 

power generation); and 

6. Dam removal (not compatible with power generation) 

d 

b) 

after dredging trapped sediment; or 

natural scouring and release of sediments. 

Alternatives 1 and 3 rould not function rompatibly with power generation b?rause the 

fish rould not b? attracted to the fishway entrance. Alternative 6 would result in 

removal of the power generation option. Alternatives 2 and 4 would redure the head 

available for power generation but rould function simultaneously with power 

generation. Alternative 5 has no interaction with power generation. Construction of 

a barrier dam to deflect the fish would be required for alternatives 2, 4 and 5. 
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The key consideration, othw than power generation, for alternative 6 (dam wmoval) is 

how to d?al with the accumulation of the 1.7 million w yds of sediment d?positrd 

bc=hind rh? dam. Serious hydraulic, flooding and environmental wnsideratiow of th? 

downstream river sections arc= requisite if sediment release is wntemplat?d, otherwisp 

ro<tq aswriat?d with dredging and disposal of the cedimpnts are extreme. In either 

race, a small fishway would also lx required to guarantee passage of the falls. 

A brief wmmary of comparative costs of the various alternative are pwwntrd. 

,Annual cost5 are subjvtsd to present valw analysis and inrludrd in total cost<. 

Alrernatiwc ____ Capital Costs 
Total Cost< Of 

Passage Farilities 

1 - Fi5hway - Falls 

2 - Fishway - Powerhouse 

3 - Trap - Falls 

4 - Trap - Powerhouse 

5 - Trap - R.R. Bridg? 

6 - Dam Rrmoval 

,J) With drrdging 

h) Withour dr?dging 

$1,787,000 $2,096,000 

$2,347,000 $2,656,000 

$1,737,000 $3,6ll,OOO 

$1,935,000 $3,809,000 

$2.101,000 $3,973,000 

$27,088,000 $27,371,000 

$1,916,000 $2,I99,000 

Thr di<henrfits aricing from the loss of head for power production in alternatives 2 

,antl Ir arp wtimated to be about 3.2 and 2.5 million dollars respectiwly. Detailed 

brcvkdown~ of rosrq were- dweloped and aw presented in Svtion 5.2 of the report 

along with the conceptual designs and descriptions of operation. 

4 brnefir cost analysis was conducted using thr adult harvest scenarios of IO%, 20% 

and OO%, wntinwd wpplementation of smelts from Wrllc Hatrhery, the total projrrr 

ro<t< for th? alternative mode< of passage, and a project life of 50 years. 
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The benefit cost ratios are summarized here: 

Alternatives 10% 

Harvest Rate 

20% 40% 

I - Fishway - Falls 1.24 1.58 1.97 

2 - Fishway - Powerhouse 0.75 0.95 1.19 

3 - Trap - Falls 0.99 1.26 1.58 

4 - Trap - Powerhouse 0.73 0.92 1.16 

5 - Trap - R.R. Bridge 0.95 1.20 1.50 

6a - Removal - dredge 0.23 0.29 0.37 

6b - Removal - scour 1.22 1.55 1.94 

A preliminary schedule for the fish passage project is presented below (Figure l-3). 

Several key milestone events are optimistically accounted for including a possible 

FERC hearing and the hydropower option, Wells Hatchery expansion and fish disease 

certification. The fall of 1985 is scheduled for arriving at the decision on the mode of 

paqsage. 

To address concerns about the water quality in the Similkameen River and its 

tributaries, an extensive review and summary of existing water quality data from 

government monitoring agencies was conducted. The large volume of data for the 

system clearly demonstrates that there are no persistent physical, chemical or 

microbial characteristics that impose any constraints on introductions or survival of 

steelhead or other freshwater aquatic organisms to the system. Only occasional minor 

excursions outside of desirable ranges have occurred at some locations. Nutrient 

availability is low and may limit aquatic productivity. 

4 brief review is presented of the U.S., Canadian and international agencies with 

administrative responsibilities for water resource management in the Similkameen 

basin. 
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As is the requirement for any significant U.S. government action, the NEPA process 

was begun to aswss the potential environmental impacts that would arise from any of 

the six alternative modes of fish passage over Enloe Dam. At this stage the level of 

aswssment is quite preliminary and is represented in Section 8.0 as basically a scoping 

dorument for either an environmental assessment or an environmental impact 

statement (depending on the severity of the impacts and the natur? of the actions). 
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2.0 INTRODUCTION 

In the fall of 1905, the Similkameen Falls Power and Development Company arquiwd 

th? water rights to the Similkameen Riwr (Bureau of Reclamation, 1976). Howrver, 

it wasn’t until between 1916 and 1923 that the 54 foot high Enloe Dam and 

hydroelertrir facility were constructed by the Okanogan Valley Power Company 

(Eugene Enlo?, Pwsident) at river mile 8.8. The rights of this company were 

wbsequently transferwd to the Okanogan Public Utility District, the present owner of 

the dam. Poww was generated from the farility until 1959, at which time its 

operation was deemed eronomirally unfeasibl?. In 1978, Enloe Dam and its 

powwhouse were listed on the National R?gistw of Historic Sites (Bureau of 

Rwlamation, 1979). 

Since Enloe Dam was not provided with fish passage facilities, discussions among the 

various Canadian and U.S. agencies on providing passage have occurred since the 

1920’s without swress (Wahle, pers. romm., 1983). The Parific Northwest Elwtrir 

Power Planning and Conservation Art of 1980 (the Northwest Power Art) permitted 

th? adoption of wcommendations put forth by the U.S. federal and state fish and 

wildlife agenriec, Indian Tribes and other interested parties intended “to protct, 

imitigat?. and enhanre fish and wildlife, including related spawning grounds and 

habitat, on th? Columbia River and itc tributaries” (Northwest Power Planning 

Council, 1982). Th? Art also gave the Bonnwill? Power Administration (BPA) the 

authority and responsibility to use its legal and finawial r?sourres “to protrrt, 

mitigate, and enhanre fish and wildlife to the extent affected by the developmwt and 

operation of any hydroelertrir project on the Columbia River and its tributaries in a 

mannrr ronsisttmt with . . . the program adopted by the Council . . . and the purpows 

of thic Act.” 

Ac a result of the wcommendations reqwsted by the Northwest Power Planning 

Counril, the Counril’s Columbia River basin Fish and Wildlife Program (1982) commits 

Mpawre 704 (P) (i), Table 5(A) to removal or laddwing of Enlo? Dam, providing arress 

for anadromous salmonids to many mile< of spawning and rearing habitat in the upper 

Similkam??n Riwr watershed. Completion of Enloe Dam passage and establishment 

of an anadromouc fish run in the Similkamern River basin would be ronsidered as off- 

zite mitigation for juvenile fish low.=s ocrurring on the mainstem Columbia River. 
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IEC BEAK Consultants Ltd. was engaged by BPA (Contract No. DE-AC79-83BP11902) 

in 1983 to conduct Phase I of a multi-phase program, intended to achieve the Counril’s 

goal of fish passage and anadromous salmonid production above Enloe Dam and fulfill 

Measur? 704 (e) (i), Table 5(A) of the Fish and Wildlife Program. 

The first phase, entitled “1983 Similkameen River Habitat Inventory for Enloe Dam 

Passage (Projert 83-477)” is presented in two volumes, the main report (Volume I) and 

appendires (Volume II). 

In fiscal years 1984 and 1985 IEC BEAK Consultants Ltd. was rontrarted to complete 

several additional project phases whirh include: 

0 Fisheries enhanrement plan; 

0 Conwptual design of passage alternatives; and 

0 NEPA baseline assessment of passage alternatives 

The following report presents the results of studies rompleted in fiscal years 1984 and 

1985. This draft will be submitted in July 1985 to the agencies and Tribes for their 

review and romments regarding the fisheries enhancement plan and passage 

altwnatives. The final report will be rompleted by 31 Decemixr 1985. 
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3.0 THE SIMILKAMEEN RIVER BASIN, A PERSPECTIVE 

3.1 Overview 

The Similkameen River basin drains approximately 9600 sq km of the Pacific 

Northwest, of which 7600 sq km are lorated in Canada. Only statistirs on the 

Canadian section of the basin have been used in this brief sketch. This was done for 

ronvenienrc as that data was readily available from Canadian sourres, and no 

simplified and romparable data was equally acressable for the U.S. portion. 

From the Casrade Mountains, the Similkameen River flows north through Manning 

Park to Princeton (Figure 3-l). At Princeton, the Similkameen meets its major 

tributary, the Tulameen River. It then flows southeasterly to its confluence with the 

Aqhnola River. From this point the river continues to Keremeos and turns south to 

rros~ the international border near Nighthawk, Washington. The Similkameen on its 

final reach flows east for 40 km where it joins the Okanogan River at Oroville, 

Washington. In total the Similkameen traverses over 200 km from its source to its 

mouth. 

The SimilkamFrn River basin has had a prominent involvement in the historical 

drvrlopment of British Columbia. As a consequence of the Oregon Treaty of 1846, all 

land< south of the 49th parallel came under the jurisdiction of the United States. In 

r?cponse to the need for an all-Canadian route to B.C.‘s eastern interior fur trade, the 

Iludcon’s Bay Company established a route from Fort Langley to Kamloops in 1849. 

Thiy new route inrorporated the previously unknown headwaters of the Tulameen and 

Similkameen Rivers. Later in 1860, a route through Allison Pass to the Similkameen 

valley wa5 developed which was to become the current route of Provincial Highway 3 

(Sherwood, 1983). 

Thp Similkamefn basin experienrrd it5 first major influx of population during the 

1850’~ as a consequenrr of Ameriran plar.zr gold prospectors travelling through th? 

bacin to the= gravel bars of Yal?, Boston Bar and Lillooet on the Fraser River. Cattle 

ranrhing was alTo introduced to the Princeton area during this period while mixed 

agriculture= was begun by the Hudson’s Bay Company in Keremeos. 
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From 1860 to 1870, mining opportunities significantly increased in the area around 

2rinceton. Placer gold was disrovered in Granite Cwek in 1885 and was later taken 

from gravel bars along the Similkamwn, Tulameen and Ieswr tributaries. Later in th? 

1900’5 two major hard rock mines were established - Copper Mountain (copper) and 

H?dl?y (gold). 

Since the culmination of World War II, forestry, ranching, agriculture and mining have 

inrreacingly developed. These activities complemented by rerreationftourism a~ a 

conwqurnre of the opening of the Hope-Prinreton Highway (Provincial Highway 3) in 

1949 are the key determinants of land use in the Similkameen River basin today 

(Shrrwood, 1983). 

3.2 Population Characteristics 

Rrwrding to the report by the Ministry of Environment (19841, Statistics Canada 

Fytablished the 1981 interim population for the basin to be 8,160 people which ic a 

6.2 percent increase over 1976 rompared to a general provincial increase of 

IO. I perrent. Within the basin thos? areas dependent on mining or forestry (Princeton 

and Hedlry areas) show greater population fluctuations than those agrirultural areas 

around Kwwneos and Cawston which tend to be more stable (Sherwood, 1983). 

Growth in the Prinreton area is projected at 1.1 percent per year compared to 1.5 

perppnt in the Kewmeos area. 

The labour force in the Princeton area is over 2,000 peopl? whirh ic the largest in the= 

basin. The chief sour-es of employment are: agriculture, forestry, mining, the 

proviwial govwnment and the Prinreton Srhool Distrirt. In Keremeos, the labour 

forcr i< employed rhiefly in agriculture related to fruit farming and ranrhing. 

Two Indian Bandy have a total of 22 reserves in the basin. The Upper Similkameen 

Band has an on-reserve population of 33 and the lower Similkameen Band has 179 

individuals on-reserve and 31 off-reserve. The Bands are involved in a limited amount 

of ranrhing, farming and logging (Sherwood, 1983). Total rc~er”p land for the two 

Band< i% approximately 14,200 hectares. The majority of these lands are located 

downstwam of Hedley. 
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3.3 Agricultme 

Historically, fur trading, mining and the railway provided the original impetus for the 

development of agriculture in the Similkameen basin. By 1930, cattle ranching had 

developed in the Princeton area, while the Similkameen valley south of Hedley had 

become an important tree fruit producing region. Higher yields resulted after World 

War II with the introduction of intensified orchardry practices and other technological 

advances. Today, agriculture is ranked as one of the most important industries in the 

basin in terms of employment and value produced. In addition, agriculture provides 

important secondary economic activities including processing, packing, cold storage, 

shipping and service related industries (Sherwood, 1983). Between 1971 and 1981 there 

has been an increase in the number of farms from 284 to 350. The increase is due to 

growth in the number of fruit and vegetable, poultry and dairy farms. The number of 

farms classified as producing cattle have remained unchanged while field crop 

operations declined (Ministry of Environment, 1984). 

The southern Similkameen valley is one of the hottest and driest areas in Canada. The 

valley produces such crops as apples, cherries, apricots, plums, peaches, melons, 

gr=p-, tomatoes, onions, sweet corn and cucumber. Vegetable production has 

recently declined due to high packaging and transportation costs, and a decline in the 

acreage of most fruit trees (except cherries and apricots). 

Grape production has also become prominent during the 1970% in the Cawston- 

Keremeos-Oliver-Osoyoos region. The future promotion of small cottage wineries 

may provide an incentive to small growers to improve their stock and expand 

acreage. Five commercial vineyards currently operate. 

The most significant limitations to agriculture in the basin are adverse topography, 

lark of rainfall, stoney soil as well as the low moisture-holding capacity of the soil. 

These limitations are however counter-balanced by the long frost-free growing seasons 

and warm summer temperatures which characterize the basin. Most of the arable land 

is found in valley bottoms (Ministry of Environment, 1984). 
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Rawhing ronstitutes the wrond most important agrirultural activity in the basin. 

The larger areas of open and semi-open grasslands found at lower elevations in the 

basin provide ideal range for rattle. As a ronseqwnv of logging at higher elwations, 

cummer range lands are also expanding. The Hereford rattle and rare horws raised in 

th? Princeton area have a notable reputation in both B.C. and Alberta. Thr general 

outlook for the beef rattle industry is for higher prices which will provide invntivec 

for prodrevs fo expand their herds. Such expansion opportunities will however, be 

modrratrd by a shortage of groundwater for irrigation and spring range (Ministry of 

Environment, 1984). 

3.4 Forestry 

Forwtry has historirally constituted a major element of the economy of the basin. 

Originally in the 1800’s. local mills supplied rail ties for the construction of th? 

Canadian Parifir Railway. As in the case of agriculture, World War II provided a 

major impetus for the terhnologiral advanr?ment of small log harwsting and milling 

in Touthc-rn 3.C. Today forestry and related industries is the region’s major employer 

(Shrrwood, 1983). 

Thr basin lip5 in rh? southwestern corner of th? Kamloops Forect Region which 

containc two Public Sustained Yield Units (PSYU) - Similkameen and Ashnola. 

.4pproximalely 80 percent of the Similkameen PSYU is forested and most of this 

forested land is prodwtive. It should be noted that less than 20 percent is considered 

gootl cite and 54 percent is considered medium site. Dominant speries in the 

Simiilcamcen PSYIJ are: spruce, lodgepole pin?, Douglas fir and balsam. Whilr 70 

perrrnr of the Ashnola PSYU is produrrive forest, I?cc than I perrent is classified 

z,nod ~itr and 28 perrcvt i? considered medium site. The major species logged in t~hr 

,lchnola PSYU ic lodgepole pine, and to a much Iwser extent Douglas fir and balsam 

(Sherwood, 1983). 

The Iarg?st cmployvr in th? region is Weyerhawer Canada Ltd. whirh operarpq a 

cawnill in Princeton with over 350 employees. This partirular mill produces over 195 

lnillion board f?et annually. Also, several smallrr mills operate in the basin and supply 

;Ivortccl lumb?r prodwtc to Ioral market%. There arr no definite plans for 
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construrtion of a pulp or groundwood mill in the basin over the next decade (Ministry 

of Environment, 1984). 

3.5 Mining 

The Similkameen basin is part of a highly mineralized area which contains several 

commercial deposits of copper, gold, silver, lead and zinc as well as reserves of low- 

sulphur thermal coal in the Tulameen area. Currently, there is only one major 

produring mine located at Copper Mountain and operated by Newmont Mines 

Limited. The re-activated Copper Mountain property is located on the east side of the 

Similkameen River while the existing concentrator is on the west side. Ore is now 

carried across the canyon by a suspension bridge to the roncentrator. Mine tailings 

are slurripd bark to a pond on the east side. Water is reclaimed and pumped bark for 

reuse at the conrentrator. The present operation involves three open-pits with annual 

production of about 7 million tonnes. Reserves estimated at the end of 1980 are about 

I20 million tonnes which are adequat? for approximately 20 additional years of 

production. The operation employed 225 people after a lay-off in 1982 (Sherwood, 

1983). 

The Norm Silver property, operated by Dankoe Mines Limited has historically been a 

small but notably producing mine. The mine was started over 80 years ago, producing 

silver, gold and some lead and zinc. The mine has been in production intermittently in 

recent years 

A min? that appears to b-? close to production is the gold property near Hedley held by 

Banbury Mines Limited. In addition, Mascot Gold Mines and GM Resources have 

undertaken ronsiderable exploration and development work at their Nickel Plate 

Mountain property sinre the early 1970’s. The Global/Cominco property near Summers 

Creek is reported to b a fairly signifirant deposit of copper. In the late 1970’s 

Fxploration and planing was active on the Cyprus-Anvil Tulameen thermal real 

pro;??t. Over th? last several years this activity has subsided and nothing is known 

regarding future plans for the deposit. 
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3.6 Tourism. Recreation and Parks 

Touism in the Similkamren region was originally facilitated by the opening of thr 

Hope-Prin’-rton Highway in 1949. For many tourist?, the Similkamren valley 

-on<Iitute< a rout? from the coast to other destination point< in southern B.C. and 

.4lbrrta. As a wnsequewr, murh of th? tourist service industry caters primarily to 

thr overnight trade. Summer tourist artivities ran now inrlude hiking, camping, 

ranwing, nature observation, fishing, horse riding, hunting, rockhounding as well as 

vicifing hictorical rite5 In th? winter, the basin offers wrh opportunities as alpine 

Fkiing, cnowmobiling and nordir skiing (Sherwood, 1983). 

Thr basin offer5 many wildern?sF campsites, rommerrial resorts, motels, trailer parks 

and privatr campgrounds along th? highway. l-here are two lodg?< along the Hopr- 

Prinreton Highway, Manning Park Lodge and Gateway Lodge. Cathedral Lakes Resort 

Ltd. oprratrq a lodg? and cabins on Quinisro? Lake in Cathedral Provincial Park. 

Prn\,inrial park< in th? haqin offer ramping facilities for the whirl? camper while I?cs 

dcv?loped farilitips arc provided by the Ministry of Forests in barkroad arras 

(Shrruood. 1983). Manning Provincial Park has special facilities for visitors interested 

in nature observation during cummer monthc (Outdoor Repreation Counril of B.C., 

19S4!. Thwc XA over 100 lakes in th? Princeton area and over half are wgularly 

;to’-krd with rainbow trout (Outdoor Recreation Counril of B.C., 1984). 

,\lany of thr ridges at upper elevations are ideal for horseback riding and a significant 

~numh~r of barkcountry trails are available. The uppw ridges surrounding Prinrc-ton 

aico Grovidr corn? good hunting terrain. Came animalc in the basin iwlud? white-tailed 

dcrr. 1nulr deer, elk, black bear, mountain goat<, moose, grouse and ptarmigan 

(~,\II~ooI- ?.-rrration Council of B.C., 1984). 

Thwr ar? ten provinrial parks in tht= basin. Manning Park is the largest, movt 

,arrrs<ihIe and popular of th? parks in the region with 70,000 hectares and is equipped 

for nwnerow toilrist attractions. Cathedral Provinrial Park is approximately half the 

Fie of Manning and i5 located in the Okanogan Ranse. The remaining parks are much 

~1n;1llr~ and arr Tprrad ahout th? hasin. 
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It is not the intention of this report to choose among the several possible options for 

anadromous fish introductions to the upper Similkameen River. Rather it is the 

intention to report the results of several investigations that address issues of concern 

that were raised in the consultative program with the various agencies and Tribes with 

interests in these matters. The report attempts to address these issues in such a 

mannw that decision makers may have a more complete understanding of some of the 

ramifications and complexities that surround their decisions regarding a futur: course 

of artion. 

In this section of the report information and analysis is presented on the Wells 

Hatrhery summer steelhead stork, including its characteristics, availability and 

disease history as well as estimates of steelhead production potential in the river, 

juvenile mortality, adult return rates, harvest, escapement and supplemention with 

hatrhery smelts, run strength projections and benefits. In addition, considerations are 

presented that deal with stocking strategy, adult migration timing and potential sport 

fishery, harvest management and a disease profile of other anadromous fish stocks in 

the area. 

4.1 Description Of The Wells Hatchery Summer Steelhead Stock 

When initial considerations were emerging for the introduction of steelhead trout to 

the Similkameen River above Enloe Dam it became apparent that the most promising 

source of a stork would be from the Wells Hatrhery. The basic reasons were potential 

availability, general gerwtic history, present and historical distribution, and the 

absent of othw storks that met these gwwral criteria in either th? U.S. or Canada. 

This general impression was confirmed in ronsultation with specialists in th? U.S. and 

Canadian agencies and thus a more detailed assessment of the Wells stock was 

undertaken. This section reports the findings of that assessment. 

Relevant information on the Wells Hatchery summer steelhead stock is contained in a 

RPA publication entitled, “Columbia River Anadromous Salmonids, Volume III - 

Steelhead Trout”, prepared by the Oregon Department of Fish and Wildlife, the 
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Wachington Department of Fisheries, the Washington Dc=partment of Game and the 

Idaho Department of Fish and Came (1984a). For more detail on the information 

presrnfpd, pl?asr refer to the above publication. 

4. I. I History Of The Stork 

The Wcll~ stock wac developc?d in the early 1960’s at the Wells Hatchery located at 

Wells Dam on the Columbia River (RM515.6). Eggs were formerly collected at Prirst 

Rapid< Dam (RM397) and Wells Dam from wild summer steelhead stocks destined 

pri-narily for rpawning areas above Priest Rapids Dam. Additional rollertions were 

mad? frown Skamania and Yakima ctorks (S. Roberts, p?rs. romm., 1983). Sinre 1974, 

fi+ have bwn rollected at Wells Dam and spawned at Wells HatchFry. 

4.1.2 Stork Charactcristirs --- 

Wells stock adults migrat? over Bonnevill? Dam from July through September, pass 

Priest R.xpidc Dam betwwn mid-August and mid-October and rearh Wells Dam 

lbc~wrr~l Iat? Auguct and early ?Jovrmbrr. Th? p?ak of the run at Wells Dam orcurs in 

Scptrmbw and Ortober (K. Williams, pers. romm., 1984). 

Well ctwk wmmw ctwlhead return to the upper Columbia River predominantly as l- 

and Lwcan adult: averaging 61.9 and 72.9 rrn in length and 2.4 and 4.0 kg in w?ight, 

rrxpr.-tivrly. In severa! ag? composition studies rondurted from 1978 to 1982, only 2 

lift history eategoriw were idwtified. They w?re found to be age I.1 and 1.2. A 

ctudy hy Williams (1984b) determined 14.5% of the returning hatchery adults had 

r”SiduIizrd in freshwater for at IFast I year following their release. He suggested the 

prcviouc age analyw5 were iworrert in classifying all steelhead with freshwatw agrs 

nr 2 or morn year? as wild-origin. H? also noted that two 3-orean fish he identified 

rycrr tiw first obyrrwd in th? Wells stock and were likely the product of abnormally 

IOU, ~n~rii~c growth rates. No repeat spa’wners have ever bwn found among W?lls 

cterlhead sampled above Priest Rapids Dam. 

Thr vari,xblc dominanr? of I- vwzw 2-orean rrtwn is rharartpristir of th? Wells 

?toc-l,. The fJrtor< responsible for this variation are presently unknown but appear to 

hc indrpcndcnt of flow renditions. 
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The male/female ratio of the Wells stock is 0.95 (47.5:52.5). In 1978, a 2-ocean 

dominant run, I39 females spawned at Wells Hatchery averaged 6,795 eggs per female 

while in 1979, a l-ocean dominant run, 185 females averaged 5,458 eggs per female. 

Wells stock juveniles are released in late April and early May at a size of II-15 per 

kilogram. The peak movement of smelts over Priest Rapids Dam occurs in mid-May 

and Wells outmigrants typically arrive at the Columbia River estuary by the end of 

May. 

Of the hatchery-origin adults returning in 1982, 86% reared in freshwater for one year 

while the remainder residualized in freshwater for an additional 1 to 3 years. The 

lower Methow River and Wells Reservoir are believed to be the principal areas utilized 

by residual Wells stock juveniles. 

Loeppke et al. (1983) investigated eight enzyme systems of both hatchery and wild -- 
Wells stock spawners and guardedly concluded that the two stocks were genetically 

indistinguishable. Their conclusion is reasonable considering that some wild fish are 

used as broodstock at Wells Hatchery and that Wells stock steelhead likely interbreed 

with wild fish in the natural environment. It should be noted however, that tissue 

sampling for electrophoresis was biased toward the early portion of the run, and some 

fish identified as wild-origin may have been residual hatchery steelhead that had spent 

at least 2 years in freshwater prior to outmigrating. These factors, in addition to the 

fact that wild broodstock at Wells Hatchery tend to be brighter and later maturing 

than hatchery fish, indicate that the Wells Hatchery stock may differ in certain 

genetic characteristics from upriver wild stocks. 

4.1.3 Present Status Of The Stock 

The summer steelhead rearing and release program at Wells Hatchery has been 

extremely successful despite the nine mainstem dams that the fish must pass (K. 

Williams, pers. comm., 1984). 4 good water source, careful hatchery techniques, 

thorough disease monitoring and genetic adaptation to the remaining accessible 

portion of the upper Columbia River are major factors contributing to this stock’s 
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The adult returns to Wells Dam have increased since 1978 from about 1600 to ovcx 

20,000 in 1983 and 17,000 in 1984 (Table 4-I). Be%ause of th? suc’ess at Well? 

Hafchc=ry, it provides suffirient eggs to several Columbia River system facilities to 

annually release approximately 1,000,OOO surnrner steelhead smelts. 

;)ata for steelhead returns to Wells Dam from smelts released above Wells indirat? 

that fishing rates of between 20 and 68 perrent (of fish courited at Wells Dam) have 

orcurrrd (Table 4-2). This harvest has not hindered hatphery arquisition of broodstock 

or the provision for increasing escapement. Smol t-to-adul f survival rate5 of smol tc 

planted upztrea!n of Wells Dam presented in Table 4-3 are quite high (2.92 in 1978) in 

romparison to other upriver storks, especially during recent years of favourable river 

flows in the Columbia River. Smelt to adult survival rates averaged 1.52% for the 

period 1972 to 1981. The percent return rate for 1982, based on the 16,443 I-ocran 

component returning in 1983 is expected to exceed 4.6%. 

4. I.4 Iiatrhery Production 

Thr <pawning of summer steelhead at Wells Hatchery begins in early January, peaks in 

l~fr Ianuary-early February and iz romplrted by early March. Wild fish are oftc=n 

in,-llrdrd az hroodTlQck, but they tend to ripen later than hatchery fish. 

Cterlhrad spawned at Wells are reared at ‘Whelan Falls, Leavenworth, Narhes and 

Lyon< Ferry hatrheries in addition to Wells. Approximately I.1 million Wells smelts 

dry= r?lra5?d annually. 

Q. I. 5 Availability ~-_ 

Thr WrlI< Hatrhery has planted qummer-run steelhead trout in the Similkameen River 

in the? early l970’r and in 1983, 1984 and 1985. The hatrhery presently has the 

rapability oi supplying approximately 100,000 steelhead smelts annually for planting in 

th? Similkameen River (K. Williams, pers. comm., 1984). Wells Hatrhery also has the 

ability to provide a much greater number of juveniles at other life stages such as fry 

or parr if thr rearing of the fish to smelt siz? is not required. 
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TABLE 4-l 
Counts of Adult Steelhead at Wells Dam, Washington, 1978-1984 

YEAR MAY JUN JUL AUG SEP OCT NOV TOTAL 

1978 177 32 12 399 432 528 --- 1580 

1979 72 2 22 1212 938 1040 355 364 I 

1980 202 24 15 382 1404 1358 413 3798 

1981 139 23 107 623 1902 1401 513 4708 

1982 149 7 67 1042 2766 3733 730 8494 

1983 26 2 135 1891 11368 5294 1327 20043 

1984 153 32 766 5024 7235 3298 778 17286 

Note: Approximately 95 percent of the run over the Wells Dam is of hatchery 
origin. 

SourT: Unpublished data obtained from Ken Williams, Washington Department of 
Game (1985). 

3711.1 28 

PRC Administrative Record 4/27/2017  00000265



TABLE 4-2 
Harvest, Escapemat and Fishing Rate Above Wells Dam 

of Summer Steelhead Trout. 1%7-1983 

Catch 

Dam Wells Fishing 
YC-a7 count Methow Okanog. Similk. Pool Total Escapement Rat? (%) 

I967 

1968 

969 

970 

971 

972 

973 

1974 

1975 

I976 

1977 

I978 

1979 

I980 

1981 

I952 

17x3 

- 

1410 212 

2175 428 

1464 199 

I588 358 

3777 764 

I876 588 

1832 565 

479 62 

516 109 

4643 1616 

5324 1773 

I580 636 

364 I 1170 

3426 I501 

4097 1674 

7929 1529 

19413 5824 

-- -- 

100 24 116 452 958 32 

22 0 235 685 1440 32 

0 0 109 308 1156 21 

29 7 196 590 998 37 

70 27 419 1280 2497 34 

14 8 332 932 944 50 

4 14 310 893 939 48 

2 0 34 98 381 20 

2 0 60 171 454 33 

8 0 886 2510 2133 54 

9 0 972 2754 2570 52 

4 0 349 989 591 63 

10 0 641 1821 1820 50 

0 10 823 2334 1092 68 

3 0 265 1942 2155 47 

6 13 2124 3672 4257 46 

34 17 4640 10464 8949 54 

50Urf-C llnpublished data obtained from Ken Williams, Washington Department of Game 
( 1985). 
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TABLE 4-3 
Smelt-to-Adult Survival Rates of Wells Stock Steelhead 

Juveniles Planted Above Wells Dam, Washington, 1972 through 1981 

Release Smol ts I-Ocean 2-Ocean Total Percent 
Year Released Component Component Return Survival - - 

1972 327,902 

1973 146,880 

I974 182,111 

1975 249,279 

1976 238,405 

1977 172,978 

1978 164,259 

1979 268,252 

1980 471,420 

1981 358,234 

1982 354,436 

1983 494,784 

1984 492,558 

1,451 (1973) 

170 (1974) 

608 (1975) 

3,934 (1976) 

4,321 (1977) 

271 (1978) 

3,848 (1979) 

2,848 (1980) 

332 (1981) 

1,107 (1982) 

16,443 (1983) 

569 (1974) 2,020 0.62 

134 (1975) 304 0.21 

1,046 (1976) 1,654 0.91 

1,364 (1977) 5,298 2.13 

1,665 (1978) 5,986 2.51 

160 (1979) 431 0.25 

950 (1980) 4,798 2.92 

4,415 (1981) 7,263 2.71 

7,412 (1982) 7,744 1.64 

3,610 (1983) 4,717 1.32 

Mean 1.52 

I Unpublished data obtained from K. Williams, Washington Department of Game 
(1985). 
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With a proposed expansion of the Wells Hatchery, slated for 1985 - 56, the number of 

slnolt< available to the Similkameen River could reach 250,000 (K. Williams, per5. 

comm., 1984). The programming of hatchpry prodwtion to produce more fry or parr 

,would al5o be possible. 

0.1.6 Suitability -- 

The W.?llc Hatchery summer stwlhead stork has been successful since its development 

in thr latr 1960’5. Thr original broodqtork was from storks that w.?re destined to 

spawn upstream of Priest Rapids Dam and are therefore suitably adapted to the 

pnvironmpntal conditions of th? upper Columbia River. 

Thr \Vrll5 Hatchery i< the furthect upstream hatchery facility in the Columbia River 

(XL1 51 5.6) and despite the travel distance and the eight other mainstrm dams the fish 

rnwt pats, the run ha5 been building. It ic obviow that the donor stork for th? 

Similkameen Riwr must have there traits if a Similkameen River run is to be 

cur~r~sfullv initiated. 

The gewtir rornposition and fitness for the uppw Columbia Riwr region and the 

cxrrptional diccaw history, along with the availability of juveniles for ctorking, 

.-onfirm- rhat the Well5 summer steelhead stork is the most suitable randidate to be 

tll* clonor ctwk for the Similkamwn River. In addition, the rronomirs and logistics of 

rrancporting juvenil?c from W.?llc Hatchery are th? most favourable sinre it is the 

,-lwrcr h.lrc-hrrv farilitv to the Fimilkamwn River hasin. 

4.2 Storking History Of Wells Hatchery Steelhead Stock 

Jltvrnilc~F of Well5 Hatrhery summer steelhpad trout are reared at Wells, Chelan Fall%, 

Leavrnworth, Ywheq and Lyons Ferry hatrheries in Washington State (ODFW, WDC, 

WI)F and InFC;, 1984a). Approximately 1.1 million Wells smelts are releawd annually 

from rhrw farilitirc The Methow and Similkamwn Rivers rer?iw a total of 450,000 

srnol!~ from WPIIS Hatchpry. The W?natrheP and Enriat Rivers recc=ivr 250,000 smelts 

lrotn Clwlan Fall5 Hatrhwy (RM 503). Th? Wenatchee River also periodically receiws 

lOO,flOO flch from the Leavenworrh National Fish Hatrhery (on th? Icicle River, a 
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Wenatchee River tributary). The Walla Walla, mainstem Snake, Tucannon and Grande 

Ronde Rivers and Asotin Creek receive a total of 300,000 smelts from Lyons Ferry 

Hatchery (Snake RM 63). Other tributaries to the Columbia River in Washington State 

which have received Wells stock smelts since 1970 include the Big White Salmon, 

Washougal and Yakima Rivers and Crab and Foster Creeks (ODFW, WDG, WDF and 

IDFG, 1984a). The Wells stock is, therefore, distributed in the Columbia River from 

the Big White Salmon River (Columbia RM 168.3) upstream to the Grandr Ronde River 

(Snake RM 168.9) and in the Similkameen River, a tributary to the Okanogan River 

(Columbia RM 533.5). 

A summary of the summer steelhead stock plantings from the Wells Hatchery since 

1972 are presented in Table 4-4. 

4.3 Disease History Of Wells Stock 

The disease history of the Wells summer steelhead stock could be characterized as 

problem-free until 1983 and 1984 (Roberts, 1985, Appendix 3). Jnfectious pancreatic 

necrosis (IPN) virus has been detected at a low level (less than 1%) at the Wells 

Hatchery during the two-year period (ODFW, WDF, WDC and JDFC, 1984). Tag data 

suggests that the infected fish were not of Wells origin. All eggs from the infected 

fish were destroyed. Production fish at Wells Hatchery have never been diagnosed as 

carriers of JPN. In addition, no JPN outbreaks have ever occurred at the Wells 

Hatchery or any other Washington Department of Game hatchery (Roberts, 1985, 

Appendix 3). Bacterial kidney disease (BKD) has also been isolated from smelts at a 

low Ic=vel. The spore stage of Ceratomyxa Shasta has been observed in adult summer 

steelhead but the infective stage has not been found in the upper Columbia River 

system (Roberts, 1985). No outbreaks of bacterial diseases have ever been diagnosed 

at Wells Hatchery (Roberts, 1985, Appendix 3). Viral disease tests in 1985 on Wells 

summer steelhead were negative (Hopper, 1985). 
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TABLE 4-4 
Summary of Wells Summer Steelhead Stock Plantings 

From Wells Hatchcry, 1972-1984 

Year Released Stream 

I972 197,745 Methow River 
12.334 Similkamcen River 

Total 

1973 

Total 

Total 

28,330 
118,550 
47,666 

11,386 
146,880 

I974 
1 

38,038 
3073 
182,111 

Okanogan River 

Columbia River (Chelan) 
Methow River 
Okanogan River 
Similkameen River 

Columbia River 
Methow River 

1975 31,857 Columbia River 
2,110 Fost.cr Creek 

215,072 MHhow River 
20.050 Below Bonnevill? 

Total 

I976 

I977 

1978 

Total 

Total 

Total 

Washougal River 

36,514 
201,891 

23.825 

Columbia River 
M?thow River 
Below Bonneville 
Washougal River 

147,922 
%!5& 

172,978 

Methow River 
Ringold 

60,903 Columbia River (Turbine Study) 
23,767 Columbia River 
59,145 Methow River 
20,444 Mpthow River (Control) 
19.295 Rineold 
20,056 
19,1r66 

223,076 

BeI& Bonneville (Barge) 
Below Bonneville (Truck) 

__ .-_ -- 
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TABLE 4-4 (Continued) 
Summary of Wells Summer Steelhead Stock Plantings 

From Wells Hatchery, 1972-1984 

YCZU Released Stream 

1979 Columbia River 
Methow River 
Methow River (Control) 
Bonneville (Truck) 
Bonneville (Barge) 

1980 268.371 
23,505 

w 

Total 

Total 

1981 358,234 Methow River 

1982 15,016 
299,414 

25,004 
25,036 
15,002 

379,472 

Chewark River (Methow system) 
Methow River 
Methow River (Test) 
Columbia River (Priest Rapids) 
Twisp River (Methow System) 

Total 

1983 

Total 

1984 

Total 

1985 

Columbia River (Turbine Study) 
Columbia River 
Methow River 

16,368 
13,086 
20,259 

328,444 
16,988 
99,639 
22-379 

517,163 

Chewack River (Methow system) 
Columbia River 
Methow River (Control) 
Methow River 
Twisp River 
Similkameen River 
Columbia River (Priest Rapids) 

19,995 
14,336 

356,134 
76,080 
24,923 

491,468 

Chewack River 
Twisp River 
Methow River 
Similkameen River 
Columbia River below Priest 
Rapids (Water Budget) 

55,534 Similkameen River 
36,000 Columbia River (Priest Rapids) 

326.687 Methow River 
36;990 Columbia River (at Wells 

Hatchery) 
Total 455,211 

Sour’-e: Unpublished data obtained from Ken Williams, Washington Department of 
Game (1985). 
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4.4 Life Histories Of Other Upper Columbia River Summer Steelhead Stock 

The iif? histories and general behaviour of other upper Columbia River wild summer 

Trwlhrad storks may be useful in predirting how steelhead trout planted in the 

Similkamren River system might behave. The three river systpmc in th? upper 

Columbia River drainage nearest to the Similkame?n River are the Wenatrhe?, Entiat 

and Unrthow. The life histories of the wild steelhead runs to these systems i5 

prrcrntrd in a DPA puhliration ?ntitlc=d “Stork Aswscment of Columbia River 

A~H~~O~OUC Salmonids, Volume III - Steelhead Trout (ODFW, WDF, WDG and IDFG, 

1984a). Tabl? 4-5 present< a summary of the information available on these three 

5to’k% 

It i5 rvident, from the data available, that the life histories of the upper Columbia 

Riwr storks are almost identical. Exceptions which orrur include the variable 

dominance of I- or 2- orean returns and the larger percentage of age 3 and 4 juvenile 

oiltmigrants from the Methow River. The reason for th? variable dominanre of ocean 

rpcidrnry i< unknown (K. Williams, pers. romm., 1983). Yowrver, the additional 

fr<.<hwat?r rearing time may be attributabl? to th? cold, unprodurtive water in thr 

Mrlhow Riwr drainage (K. Williams, pers. romm., 1983). 

II i< r:,,2wn,3blr IO rxpect that thr gweral behavior and life history of Similkamwn 

I?IVPT it?elhead trout would follow closely those of other upper Columbia River runs, 

cxpr~:ally th? Methow Riwr whos? physiral rhararteristirs most closely resemble 

i>OrIilnq of thr Similkamew River. Furthw evidenre for similar lifr histories stems 

froln thr origin of the Wells Hatrhery stork which was developed in the late 19GO’s 

lro~n wild <ummc=r <:eelhead stocks destined to spawn upstream of Priest Rapids 

1Lx1m. ‘~o,nr of thr original stork that were uwd to Fstablish the Wells Hatchery stork 

,-o\tid have bcrn wild fish from any one or all three of these rivers and also likely from 

:/I(, ilc,Iumbia mairwtem. It i< felt that these up-river <rocks are moTt likely to br tht- 

:w~! ,ihlitPd for fhe present conditions prevalent in the accessible upper Columbia 

R;vc~r h;l<in. 

171 I.1 34 

PRC Administrative Record 4/27/2017  00000272



PRC Administrative Record 4/27/2017  00000273



4.5 Estimated Summer Steelhead Production For The Similkameen River 

Thr intention of tbi< aswssment was to provide estirnatpq of what the Sirnilkamren 

River and its tributaries would be capable of producing in the way of summer 

<iwlh?ad srnoItC and returning adults. 

Stwlhrad trout prodw-tion estimates were determined following an rxtenzive habitat 

355eysment in 1983 (IEC BEAK Consultants Ltd., 1984) and by application of thr 

Slanry Stwlhead Production Model (Slaney, 1981). The model was used to predirt both 

mean annual smelt yield/m’ and mean adult steelhead return for rarh river rcarh 

within thr ctudy area. The rates of 1.5% mean and 4.0 % maximum smelt-to-adult 

~:~rvjval rates w?rr used to bracket the adult returns to be experted for the numbrx of 

Fmol t< produced. Thes? survival values were derived from observed rates of Wells 

Hatchery stwk in the Mc=thow River by Washington Department of Game (K. Willi.xmc, 

per<. comm., 1983). 

,\n additional method for calculating potential produrtion Fstimates was utilized. This 

lncthsd involved using th? spatial wquirements of juvenile steelhpad, ranging from 

14.49 rn2 ror a,, rlas I F to 26.14 m* for ag? class 2t juwniles (Reiser and Rjornn, 

1977). The spatial rrquirempnt was then divided into the total (gross) wetted strram 

~?a 10 r7hrain th? number of smoltc that could be produced from the system. Adult 

TCI’.I:;IC xere alw ralrulclted using 1.5% and 4.0% zmolt-to-adult survival rat?<. 

Thr <incy Sterl’wad Trout Mndrl predicts that a total of 609,600 <molt< would be 

produc-?d by the= Simjlkameen River study ar?a. The main adult return, at 1.5% smolt- 

to-adrllt wrvival, ~would be 9,150 and at 4.0% survival, 24,400. 

Sl,~ncy’< model prrdirts that over 33% (205,021) of the steelhpad smelt% prodwrd in 

the rntirc‘ drainage would be producrd in the mainsfem Similkamecw River, between 

I<rrcmeoc and Princeton, B.C. Almost 80% (475,347) of all th? steelhead smolt5 

prodltwd in the cystem would emanate frown the Similkamecn River below 

Sirnilkamwn Fall<. Of the remaining <molt production, a predicted 9% (55,337) would 

IIP produced from thr Tulamwn River, 4% (26, (99) from the hshnola River, 4% 

(V.8’12) lrom Sinlahekin Cwek (Palmer Lake qyqtem), 3% (17,152) from th? 
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Similkameen River above the falls and 2% (11,441) from the Pasayten River. A total 

production of 28,593 (5%) smelts is predicted from Similkameen River system above 

Similkameen Falls. 

Adult steelhead escapement to the Similkameen River was estimated from the number 

of smelts determined by Slaney’s model and using smelt-to-adult survival rates. Using 

the number of smelts predirted by Slaney’s model, and applying a 1.5% smelt-Wadult 

survival rate, the estimated number of adults returning to~the Similkameen River 

would be 9,150. Seventy-one hundred of these fish, almost 80% of the total run, would 

return to the area downstream of the Similkameen Falls. Of the approximately 830 

steelhead adults predirted to return to the Tulameen River, almost half of these would 

return to the first reach, near Princeton, B.C. About 390 steelhead would return to 

the Ashnola River, with the majority of these moving up into the higher reaches. 

Sinlahekin Creek would have an estimated adult return of 328. A predicted 258 

steelhead adults would return to the Similkameen River, above the falls, distributed 

evenly throughout all rearhes. Of these only an estimated I71 adults are predicted to 

return to the Pasayten River. 

During an exceptional year, with 4.0% smolt-to-adult survival, close to 20,000 adult 

steelhead would be expected to return from smelts produced in the Similkameen River 

below the falls; There would be an almost 167% increase in adult returns in the entire 

system if smelt-to-adult survival increased from 1.5% to 4.0%. A total of 

approximately 24,400 spawners would return to the whole system. 

In addition to the steelhead model ralrulations, steelhead smelt produrtion was 

estimated by dividing the spatial requirements of age class I+ and 2+ smolts, 14.49 rn2 
2 and 26.14 m , respectively (Reiser and Bjornn, 1978) into the total area of the 

Similkameen River system assessed f10,402,947rn2). The range of optimal produrtion 

was ralrulated to be from 397,970 to 717,940 smelts. This range is based only on the 

habitat that was assessed during the 1983 field season, therefore, these calculations do 

not take into account the minimum 98 miles (I60 km) of the Similkameen River 

system that has not be assessed. 
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The Fstirnated range of adult returns using these smelt produrtion estimatw would h 

bei ween 5,970 and 10,769 steelhead at I. 5% smol t-t-adult survival. At 4% smol t-to- 

;I~IIII <Irrvival, this rangr would be from 15,919 to 28,718. 

It wac estimated in the= habitat study that rearing habitat is the limiting factor that 

will pstablich th? upper limit to steelhead trout production in the Similkameen River 

(1F.C BEAK Consultants Ltd., 1984a). 

4.6 Estimated Juvenile hssage Mortality Over Enloe Dam 

To date, no downstream migrant studies have been conducted to determine mortality 

of steelhcad cmolts passing over the 54 foot high Enloe Dam on the Similkameen 

Rivrr. In the absent? of power generation at Enloe fit ceased in 1959), juvenile 

mortalities that would result from passing over the dam could h ronsidered similar to 

pacsag~ over a natural falls. Results from test5 for White River, Oregon during high 

flowc (100 10 600 -Is) in 1983 and 1984 indiratpd juwnil? sterlhead had 100 prrcent 

survival aftrr passing over White River Falls, a drop of I40 feet into a plunge pool. It 

is r~awnahlr to assume that juvenile mortalities at Enloe Dam would not be ?xressivc= 

lor <imilar wndi tionz. 

4.7 Adult Retun Rate Estimates 

During sraward migration as juveniles and their return as adults, Similkamern River 

sre?lhbad .uguld encounter a total of nine hydroelertrir dams on th? Columbia River 

Imain~lem, in addition to Enloe Dam on the Similkamren River. Because of the 

mortalitirs assoriated with fish passage at thew dams and their associated reservoirs, 

it must b? qurstioned whether or not natural production of steelhead in the 

Similkamrrn River rould be be self-sustaining at this time. It is prudent, therefore. to 

<-oncider ~upplwrxwting natural production with plants of hatchery-reared juveniles. 

Th? p~rrpow of this study, as requested by Washington Department of Game, was to 

drt<%rInin? I hrough mortality analysis the probable requirement for hatchery 

wppirmwtation of natural steelhead production. 
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Thr study utilized existing information provided by the Washington Department of 

Came and other agencies involved in fishery resource investigations on the Columbia 

River. 

Requirements for hatchery supplementation are expressed throughout this report 

as the number of yearling hatchery smelts. Though under-yearling juveniles may be 

utilized to some extent for the Similkameen project, the lack of information on their 

survival to adult return precluded consideration of under-yearling stocking in this 

study. 

The analysis required information on the following primary subjects: 

1. survival of hatchery-reared smelts from release to adult 

escapement; 

2. the potential productivity of steelhead spawning naturally in the 

Similkameen River, i.e. the expected number of adults produced 

per spawner without the influence of dams; and 

3. the rates of loss attributable to dams, including losses incurred on 

both the juvenile and adult migrations. 

Information on points (1) and (2) was available for the analysis, but data on loswc 

attributabl.? to dams were extremely limited, particularly for mi+Columbia 

steelhead. This data gap necessitated development of a range of possible scenarios 

concerning rates of loss per dam, and exploitation by sport and Indian fisheries. 

The following sertions explain the derivation of the above parameters and the 

principal ralrulations employed. 

4.7. I Adult Returns per Spawner 

Th? starting point was the development of an expected average return rate for natural 

spawning without losses related to dams. The adult return rate per spawner was 
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.-alrulated from data for mid-Columbia summer steelhead prepared by Washington 

l)rp,3rtmrnt of Cam? for presentation to Federal Power Commission proceedings (A. 

F.ldr?d, pert. comm., 1985). Th?se data 5pan the 1950 to 1973 brood years and iwlud? 

estimate? of wild steelhead escapements over either Priest Rapids or Rock Island 

Dam,<, as WRII as estimate of commercial and sport fishery harvests of mid-Columbia 

FteAlhead in the lower Columbia River (Table 4-6). A graphical plot of adult return 

again<! parent escapement shows considerable variability and no clear relationship 

(Figure 4-I ). Thic reflerts, at least partly, the decline in returns per spawner after 

th? 1958 brood y?ar, when surr?ssive construction of the Priest Rapids, Rocky Rearh, 

Wannpum and Wrlls dams affected an increasing portion of the steelhead spawning and 

rearing habitat in the Columbia River mainstem. 

Spawning es-apemrnts to the mid-Columbia also increased in the 1960’s. This inrwaw 

in <pawner5 combined with the loss of mainstem habitat likely caused the pronounwd 

drrlirle in rrturn per spawner through the 1960’s (F’g I UT? 4-2). For this reason, only 

;ldull return ratrc for the first 9 brood years (1950-1958) have been urt=d to develop an 

average return per spawner for use in the Similkameen analysis. 

,\dull r~cturnc per cpawner from the 1950-1958 broods averaged 3.2:l. The highest 

rc‘t\lrn rat?%, 4.5:) and 7.0:1 from the 1950 and I956 broods respectively, were 

prodllrcd by ihe lowest csrapements. 4~ these high values tend to skew the 

cii~tribu!ion of return rat?5, the median return rate (2.7:l) was considered to k a mow 

<appropriate measure of rentral tendency in the data. For this analysis, howevar, a 

rorwrrvatiw value of 2.5 adult returns per spawner was adopted. The rationale for 

thiz rhoire i5 discwsed later in the section. 

Xwurn ratrc of mid-Columbia stwlhead are somewhat lower than those reported for 

all ~~Iolwnhia River steelhead storks above Bonneville Dam, most of whirh were 

drctiwd for the Snake Riwr system (Chapman c=t&., 1982). As with mid-Columbia 

<r?cks, no rlear spawner/rerruit relationship is apparant in Columbia summer 

ctwI%=ad data, wpe-idly when brood years afferted by MrNary and The Dalles Dams 

!I 951-l 958 broods) arr rwnoved. The awrage and median prr-McNary return rates for 

,311 Columbia stcrkc, i.?. 1938-1950 broods, were 3.3 and 3.4:l respertively. In 

comparing the<? return rates to thaw of mid-Columbia storks it should be noted that 
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TABLE 4-6 
Spawning Escapements and Subsequent Adult Retvns of Wild, 

Summer Steelhead to the Mid-Columbia River Area 
1950-l 973 Brood Y cad 

Brood Year Spawning 
Escapementb 

Adult 
Return’ 

Return per 
Spawner -.-- 

1950 2261 10226 4.52 
1951 3591 4671 1.29 
I952 3693 8745 2.37 
1953 4986 13349 2.68 
1954 6614 9790 1.48 
1955 4780 14567 3.05 
I956 2180 15302 7.02 
I957 4885 14070 2.88 
1958 7498 17039 2.27 
1959 5077 9008 1.77 
1960 7614 12764 1.68 
1961 8625 I8665 2.16 
1962 8401 11013 1.31 
1963 8581 16067 I .a7 
1964 5422 8531 1.57 
1965 8321 6989 0.84 
I966 4960 14217 1.19 
1967 6166 6959 1.13 
1968 7978 8502 1.07 
I969 5377 I677 0.31 
1970 4475 148 0.03 
1971 8938 6058 0.68 
1972 4558 4796 1.05 
1973 5322 1950 0.37 

a Source: A. Eldred, Biologist, Washington Department of Game, Wenatchee. 

b Number of adult steelhead passing Rock Island or Priest Rapids dams, minus 
sport fishery harvest upstream of these sites. 

c 
Rock Island or Priest Rapids dam counts plus commercial and sport fishery 
harvest downstream from these sites 5 years after brood year. 
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the data base for the latter group came from the post-MPNary period (1950-1958 

wood<). 

Srlcction of a conservative return rate (2.5:l.j for natural spawning in thr 

Similkameen reflects the fart that: 

I. Initial returns to the river will not lx fully adapted to the new 

spawning and nursery rondi tions; 

2. Produrtivity or fitness of Wells stork, which has been subjected to 

hatchery propagation for 3 generations, will probably be lower than 

that of a comparable wild stock (Reisenbichler and Mrlntyre, 

1977); and 

3. Fry-to-smelt mortality may be higher than normal, because th? 

relatively short growing season in the Similkameen will likely 

result in an average 3 years rearing before smelt migration, 

Tompared to the 2 year average in more southerly mid-Columbia 

tributaries. 

With rpspert ro point (2) there is already evidence of selertion for early spawning 

Iiriling. prrhap< inadvrrtant, in the Well< strelhpad stork (K. Williams, per%. romm., 

1984). It is rhir ‘harart?ristic which is believed to b? largely responsible for reduced 

fi tnrsc of hatchery steelhead stocks in the Kalama River (Chilrote c=t$., 1984). 

Initial rCturn$ of Fteelhead to the Similkameen River will experience relatively low 

<pawning and juvenilr rc=aring densities. Th? positive efferts of low density on egg-to- 

<molt survival will offset, to some extent, the influence of the factors discussed 

:IImvc. 

4.7.2 Hatchery Smelt Survival _- 

The average cmolt-to-adult survival rate was derived from Wrllc !iatch?ry data for 

th? r?I?aqr years 1972 to 1981 (K.Williams, per% romm., 1985). Over this period, 
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returns of I-ocean and 2-ocean steelhead to Wells Dam averaged 1.51% of smelts 

relcawd (Table Y-7). These returns to Wrllc Dam are not the total return< to thr 

upper Columbia River as they do not inrlude interceptions by the Indian or sport 

fishwi?s downstream of Wells Dam. 

In Sertion 4.7.3 below it is estimated that a smelt survival rate of 1.5% represents a 

loss per dam of approximately 12%. To calrulat? the smelt survival rates 

corresponding to losses of 10% and 15% per dam, th? swnarioz used later in this 

report, th? following relationship was used: 

Smelt Survival = Total survival rate at X% loss/dam x 1.51 

Rate Total survival rate at 12% loss/dam 

Th? ralculated smelt-to-adult survival rates for losses of 10% and 15% per dam are 

therefore as follows: 

10% Loss PU Dam 0.387 X 1.51 = 1.79% 

0.326 

15% Loss Per Dam 0.230 X 1.51 = 1.07% - 

0.326 

4.7.3 Losses Related To Dams 

No data are available on total dam-related losses of mid-Columbia steelhead, 

inrluding both the cmolt and adult migrations. However, limited data have been 

obtained on steelhead smelt losses attributable to the 5 mid-Columbia dams (W?lls, 

Rwky Reach, Rock Island, Wanapum and Priest Rapids). Preliminary results from a 

1984 investigation by the Water Budget Centre with Wells Hatrhery smelts indirated 

an average loss of 9.4% per dam for the 5 dams in the mid-Columbia reach (C. 

MKonnaha, pew romm., 1985). Conditions for <molt migration were ronsidered to 

be rc=la!ively good in 1984. .A steelhead smelt transport study (C. Morrill. pers. 

rornrn., 1985), comparing survival to adult return from Wells Hatchery smelts released 

below Priests Rapids Dam (transport group) and in the Methow River (control group), 

indirated Iowes per dam of 7% and 20% in 1982 and 1983 respectively (Table 4-X). 
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TABLE 4-7 
Adult Retvrs and Survival Rates of Hatchery-Reared Summer Steelhead 

Smelts Released from Wells and Skamania Hatcheries, 1972-1981 

Wells Hatchery= Skamania Hatrheryb 
jmol t No. of No. of Adult 
7elrace Smol ts Adult Returns” Survival Smol ts Returns Survival 

tear Released I-ocean 2-oreand Total (%) Released (2-ocean) PM _- -- 

1972 327,902 I451 518 1969 0.60 129,250 4095 3.17 

:973 146,880 I 70 I22 292 0.20 100,200 4402 4.39 

,974 I82,l I I 608 952 I560 0.86 103,740 4897 4.72 

I975 249,279 3934 1241 5175 2.08 99,320 6399 6.44 

1976 238,405 4321 I515 5836 2.45 100,045 6072 6.07 

977 172,978 271 I46 417 0.24 116,349 3989 3.43 

97x 164,259 3848 865 4713 2.87 llS,llO 5662 4.92 

971 268,252 2848 4018 6866 2.56 114,896 791 I 6.89 

“X0 47 1,420 332 6745 7077 1.50 98,434 5041 5.12 

9x1 258,234 1107 3285 4392 1.70 - 127,407 1573 1.23 _ 

Mean I.51 Mean 4.63 

a SG3wre: K. Williams, Biologist, Washington Department of Game, Brewster. 

I) Source: D. Crawford, Biologist, Washington Department of Game, Vancouver. 

r 
I:cttrm 10 Wellc Dam. TolaI doec not inrlude contributions to sport and native fisheries 
ilown~~rra~r~ of Wells Dam. 

d ,innual rrturn equals total 2-orean fish minus 9% to acrount for estimated portion of wild 
7-n~an fish. 

Annual rotal return to Washougal River, including returns to hatrhery and sport patch, 
minllc 6.6% to acrount for estimated portion of wild fish. All Skamania stork return after 
2-wean years. 
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TABLE Q-8 
Adult Returns from Releases of Wells Hatchery Steelhead Smelts 

to Determine Effects of Trurk Transport on Survival, and 
Indicated Rates of Loss Per Dama 

Release Year Release Site b Adult Returns To Bonneville Dam ’ 

I982 

1983 

--- 

Below Priest Rapids 
(Transport Group) 

308 Survival ratio (Control/Transport) = 216/308 = 0.70 

Indicated survival per dam (5 dams) q 5m= 0.93 
Loss dam = 1 - 0.93 per = 0.07 

Methow River 
Gxltrol Croup) 

216 

&low Priest Rapids 
(Transport Croup) 

Methow River 
(Control Group) 

2lOd 

67d 

Survival ratio (Control/Transport) q 67/210 = 0.32 

Indicated survival per dam (5 dams) = 5m = 0.80 
Loss per dam = I - 0.80 = 0.20 

- - - ~.- - -- .---.-.. 

a Adult return data were provided by C. Morrill, Washington Department of Game, Olympia. 

b Equal numbers of smelts were released in each group. 

c Returns to points upstream of Bonneville Dam were excluded from the calculations because of the Possible effect of straying on 
recoveries from Transport Groups. 

d Returns include only the l-ocean fish in 1984. 
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For purposes of this analysis, an estimate of awrage loss per dam was derived by 

-omparing th? smelt-to-adult survival rat.? of Wells Hatchery stork with that of a 

lower Columbia River summer stwlhead stork (Skamania IHatchery on the Wachougal 

IIivw) 1101 dir?,-tly affrrtrd by mainstrln darns. Durirll: 11~. IO-year prrio,l f)f 

romparicon, th? 1972 to 1981 release years, smelt-to-adult survival rates of the Wells 

and Skamania storks averaged 1.51% and 4.63% respectively (Table 4-7). The basir 

assumption was that the difference in average survival rates for the 2 hatchpry stocks 

reprrsented the effect of darns on the smelt and adult migrations. Bawd on this 

acslrmption, avrrag? survival rate and loss pw dam may be calwlated as follows: 

Proportionate loss related to dams = 0.463 - .0151 : 0.67 
.0463 

Proportion surviving the effects of all dams = I - 0.67 = ‘I.33 

lndiratrd survival p?r dam (9 dams) = 9 m = 0.88 

Estimated loss per dam = I - 0.88 = 0.12 

, 

9n important undc?rlying assumption is that Wells and Skamania Ylatc-hery smelts .ar? 

nf similiar quality, i.e. have the same survival potential undw comparable conditions. 

Thrr? ;~rr apparently no comparative data on quality of Wells and Skamania !iatchery 

<molts (S. Robwts, pers. comm., 1985). However, it is conceivable that the 2 groups 

rould differ in quality, considering that Wells fish are reared in earthan ponds at lower 

denciticq than the rareway-raawd Skamania fish. If W?IIs smelts aw of highw 

qllality. tlw differ?nre in survival of the two storks is not solely attributable to the 

c,ffi*r:c of dams. Loss pw dam would therefore by undcrrstimated. For pxampl?, if 

Wrlls ,~:rlolt< wverr of 50% higher quality than Skamania smelts, the survival rate 

cl~ould hr 0.22 rather than 0.33 as calculated above. The estimated average loss per 

i1a11n WOIII~ ~onsqrntly incrrasp to 0.16. 

‘4.7.4 Indian Fichrrv 

t>cforr 1977, ratrh?c of cumm?r stwlhead in the Columbia River Indian fishpry (Zonr 

i nonncvillr. to M+Jary Dam) wwe incidental. Since that time fndian catches of 

xtwlhrad have iwrrawd, partiwlarly in 1983 and 1984. Recoveries of tagged I-ocean 

~~~~cll~~,~ci adults in that fishwy indicate that the 1982 and 1983 <molt releases from 
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Wells Hatrhery contributed approximately 1% of Indian catches totalling 15,100 and 

71,200 steelhead in 1983 and 1984 respectively (C. Merrill, pers. comm., 1985). The 

Well Hatchery rontribution of l-ocean fish in 1983, for example, would be estimated 

at 151 fish, 0.9% of the I-ocean steelhead escapement (16,443) to Wells Dam in that 

year (K. Williams, pew. romm., 1985). 

It appears unlikely that the Indian fishery had a significant effect on steelhead 

rvapvment5 to Wells Dam during the period considered in this~study (1973 to 1983). 

4.7.5 Detailed Calculations 

Estimates of adult rteelhead escapements to the Simiikameen River were developed 

for several scenarios, including 10% and 15% rates of loss per dam and fishery 

exploitation rates ranging from 0 to 40%. Assumptions made to simplify development 

of these estimates were as follows: 

Saltwater age at return of hatchery- 
produced adults 

Sal water age at return 
of wild adult? 

Freshwater rearing period 
of wild smelts 

Toral age of returning wild adults 

Adult return per spawner from 
wild (2-ocean) fish 

Adult return per spawner from 
hatchery-produced (I-ocean) fish 

lnridenre of repeat spawning 

Smelt mortality at Enloe Dam 

1 -ocean 

Z-ocean 

3 years 

6 years 

2.5 

2.2 

0 

0 

Thr lower produrtion rate used for returning hatrhery produced adults was bawd on 

rhe lower average fecundity of I-ocean (2,100 eggs) rompared to 2-ocean (5,800 eggs) 

fernal?< (K. Williams, pers. romm., 1985). An additional assumption was that wild and 

hatchery- produced adults would have the same sex ratio. 
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Th? basic return rates for naturally-spawning steelhead were correrted downward to 

cicvunt for the effect of dams. Return rates of 2.5 or 2.2:1 were multiplied bs a 

factor of either 0.387 or 0.23, corresponding to total survival rate5 at respective 

IOFFPS of 10% and 15% per dam. 

Thr producliQn rates wed to estimate esrapc?ments under each scenario are listed in 

Table ‘f-9. 

4.8 Surplm Adult Production 

In a staelhead population with an average produrtion rate of 2.5 adults per spawner 

the theoretical average surpluc amounts to 1.5 adults or 60% of total production. 

~iowrver, this theoretiral curplu~ does not generally represent the actual harvectable 

surplus<, a< so:rw proviGon must be made for the fact that production rate< and 

cubcrqutvt adult returns may vary ronsidvrably from year to year. A more 

ronscrvativc harvest rate is normally established to achieve adequate spawning 

rcrapRmmtc in years of below awrage survival. 

The 9 mainct?m Columbia dams would obviously plar? a signifirant demand on 

availiblr wrplus production from a naturally-<pawning steelhrad population in thv 

5i;nilkanren River. The relationship between harvestable surplus and IDS per dam it 

Iprrvnt?d in rhe following table, using a production rate of 2.5 adult< per spawner. 

IO% 
Los5 per Dam 
8% 5% 2% 

l’oral low rrlated 10 dam? .hO .53 .37 .I7 

\:~rpluc f’rodurtion h 

; Tolal of 9 dame. 

0 .I 5 .37 .52 

Exprcwd a< 3 portion of th? rerurning adult run. 

II i< evident that loss per dam must be under 10% before any harvwtablr surplus would 

lx ;Ivaii,ablr from a population whirh depended solc4y on natural produrtion. In 
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TABLE 4-9 
Adult Steelhead Productian Rates Used to Estimate Spawning 

Esapements to the Similkamecn River at Selected 
Rates of Exploitation and Loss Per Dam a 

Loss Per Dam 

Exploitation Rate 

0 10% 20% 40% 

No Lossb 

Adult escapement per: 

2-ocean wild spawner 

l-ocean hatchery spawner 

10% Los? Per Dam 

Adult esrapement per: 

2-ocean wild spawner 

I-ocean hatchery spawner 

Adult escapement from 
hatrhery smelts 

15% Loss Per Dam 

2.50 2.25 2.00 1.50 

2.20 1.98 1.80 1.32 

0.97 0.87 0.78 0.58 

0.85 0.77 0.68 0.51 

I .79%C 1.61% 1.43% 1.07% 

Adult escapement per: 

2-wean wild spawnw 

I-orean hatchery spawner 

Adult Fsrapement from 
hatrhery smelts 

0.58 0.52 0.46 0.35 

0.51 0.46 0.4 1 0.31 

l.07%c 0.96% 0.86% 0.64% 

a The term “escapement” refers here to fish which spawn naturally in the 
Similkameen River after escaping fisheries, other sources of monality and the 
collertion of brood stock. 

b Return rates at 0 loss per dam are shown hrr? for comparison. Only the 10% and 
15% loss per dam scenarios were included in the analysis. 

c 
Derivation of smolt-to-adult survival rates for 10% and 15% loss per dam is 
explained in Section 2.2. 
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praTtis?, locc per dam would probably have to k in the order of 5-S% for natural 

prodwtion to sustain ?vm a modest harvest of IO-20% of thr returning adult<. 

4.9 Projected Escapements And Smolt Requirements 

The pxperted escapement< from natural production supplemented by annual plantings 

of 100,000 hatrhery smelts in the Similkameen River have been estimated for a range 

01 <renarim, inrluding exploitation rates of 0 to 40% and losses per dam of pither 

IO’\; or 15% (Figure 4-3). The 100,000 Fmol t figure was selected simply to illwtratr 

thr rw-aprmrntc which could be arhieved by a consistent level of hatchery <molt 

planting, wmbined with natural production, over 3 24 y?ar period. RFspertiw 

,-,*)nrribrltion< of hatchery and natural prodwtion to ?srapem?nt arp tabulated for carh 

qcc.nario in Table 4-10. By year 19, for example, the contribution of natural 

nrodll-tion to e5fl-apement ,would range from 71% in the best case (10% loss/dam and 0 

explo!tation) fo 31% in th? worst paw (15% loss/dam and 40% exploitation). 

Thr wtimated rsquiremrnt for supplemental plants of hatrhwy smelts wa< alw 

(3TIiIrratrd (Figur? 4-Q). For example, the number of hatchery smoltz needed to 

?r~,ducr an w-apement of 1,000 fish in year 19 could range from 2,000 to 106,000, 

,,lrpr~nding on tlw= qrenario for exploitation and loss per dam (Table 4-11). 

4. IO Run Strength Projections - A Probable Srenario 

l-!~ ?ro=,pr-ts for redwing smelt loswc at dams would appear to be promiCng, 

c-o~Ccl.~r~ng thr programs of slnolt nAlection/tran?port and rontrolled datn spillag? 

‘,,‘:IIJ: implemented on th.e Columbia River. Survival of steelhpad smelts from W~llc 

Ha!<-hery alw appear< to have improved in recent years, with return rates of th? 1978 

10 1’352 r~lrawc ranging from 1.5 to 6.5% and averaging 3.0% (K. Williams, pen. 

f-omm., 19X5). Th? we of river water rather than well ‘water during th? spring 

<ln,!lifiration period is thought to haw contributed to brttw smelt quality at Well< 

IIrtt:-hcry <iwe 1978 (S. Miller, pen. rornm., 1985). These farton indirat? that a 102s 

pw tlaln of 10% or IPF< may ix a mow rraliFti 7 assumption for planning than th? 15% 

!r,alc’. 
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TABLE Y-IO 
Estimated Spawning Escapements of Adult Steelhead to the Similkameen River 

and Respective Contributions of Hatchery and Natural Prodwtion 
From Annual Releases of 100,000 Hatchery-Reared Smelts, 

at Selected Rates of Exploitation and Loss Per Dam 

Exploitation Return 
Rate Years 

Adult Esrapement by Sourcea 
Hatchery Natural Prodwtion by Generation 

Smol t5 First Second Third Total Run 

l-6 
7-12 
13-18 
19-24 

10% Loss Per Dam 
1790 __ 
1790 1522 
1790 1522 
1790 1522 

__ -_ 
__ -_ 

1476 _- 
1476 1432 

l-6 1610 __ -- -_ 
7-12 1610 I240 __ __ 
13-18 1610 1240 1079 __ 
19-24 1610 1240 1079 938 

I-6 1430 .- -- -_ 
7-12 I430 972 -- __ 
13-18 1430 972 758 __ 
19-24 1430 972 758 592 

I-h 1070 -- -- -_ 
7-12 1070 546 __ _- 
13-18 1070 546 317 __ 
19-24 1070 546 317 I84 

15% Lots Per Dam 
0 1-6 1070 

5;; 
__ __ 

7-12 1070 __ __ 
13-18 1070 546 317 __ 
19-24 1070 546 317 I84 

IO% 

20% 

'40% 

I-6 960 __ __ __ 
7-12 960 44 2 -_ __ 
13-18 960 442 230 __ 
19-24 960 442 230 II9 

l-6 860 __ __ _. 
7-12 860 353 -- _- 
13.18 860 353 162 -- 
19-24 860 353 162 75 

l-6 640 -- _. -- 
7-12 640 198 __ _. 
13-18 640 198 69 -- 
19-24 640 198 69 24 

1790 
3312 
4788 
6220 

1610 
2850 
3929 
4867 

I430 
2402 
3160 
3752 

I070 
1616 
1933 
2117 

1070 
1616 
1933 
2117 

960 
1402 
1632 
1751 

860 
1213 
I375 
1450 

G40 
838 
907 
931 

J IRefws to fi<h which rscape fisheries and other SOW~~F of mortality to <pawn. 
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TABLE 4- 1 I 
Estimated Plants of Hatchery-Reared Smolts Required to Produce Spawning 

Escapements of 1,000 Adult Steelhead to the Similkameen River and 
Respective Contributions of Hatchery and Natural Production to 
Evapemmt, at Selected Rates of Exploitation and Loss Per Dam 

Kxploitalion Return 
Rate Yearr 

Adult Escapement by Sour@ 

Hatchery Natural Prodwtion by Generation- 
Smol ts First Second Third Total Run 

0 l-6 
7-12 
13-13 
19-24 

10% Loss Per Dam 
55,900 1,000 

8,400 150 
2,600 47 
2,000 36 

-- -- 
850 __ 
I28 825 

40 124 

10% I-h 62,100 
^^^ 

I,VUU -_ -_ 
7-12 14,300 230 770 _- 
13-18 9,500 153 177 670 
19-24 9,000 I45 118 154 

20% 

'40% 

l-6 69,900 1,000 __ 
7-12 22,400 320 680 
13-18 17,600 252 218 
19-24 17,200 246 171 

1-6 93,500 1,000 
7-12 45,800 490 51-i 
13-18 42,400 454 250 
19-24 42,200 451 232 

0 l-6 
7-12 
13-18 
19-24 

15% Loss Per Dam 
93,500 1,000 
45,800 490 
42,400 454 
42,200 451 

_- 
510 
250 
232 

10% l-6 104,200 1,000 __ 
7-12 56,300 540 460 
13-18 53,400 513 248 
19.24 53,200 511 236 

l-6 116,300 1,000 __ 
7-12 68,600 590 410 
13-18 66,200 569 242 
19-24 66,200 569 233 

‘ro’x, l-6 I 56,300 1,000 __ 
7-12 107,800 690 310 
13-18 105,800 677 214 

-_ 

5;; 
170 

-_ 
296 
145 

296 
145 

-_ 
__ 

239 
129 

_- 

I89 
I I I 

109 

_- 
__ 

800 
__ 
_- 
__ 

583 

_- 
__ 
-_ 

413 

_- 
-- 
_- 

172 

__ 
-_ 
__ 

172 

-- 
__ 
-- 

I24 

-_ 
-_ 
_. 
57 

19.24 105,800 677 210 75 

K?f?r< to fish which wrape fishrriw and othu 5ourcr< of mortality to <pawn. 

-- 
-- 
__ 
38 

il 
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Estimates by Washington Department of Game from 1982 punrhcard returns indicate 

that the sport fishery in the Columbia mainstem below Wells Dam intercepted 

approximately 8% of the steelhead returning to Wells Dam. Taking into consideration 

the relatively low contribution (approximately 1%) of Wells steelhead to the 1983 and 

1984 Indian fisheries, it may be quite possible to achieve 90% escapement to Wells 

Dam and, consequently, to the Similkameen River. 

A probable scenario for development of the Similkameen River sumrncr steelhead run 

would therefore involve 10% loss per dam and 10% exploitation below Wells Dam of 

adults entering the Columbia River. With a commitment of 250,000 Wells Hatchery 

smelts per year and no exploitation of returning adults, a spawning escapement of 

15,550 could be arhieved by years 19-24 (Figure 4-5). This total also includes the 

broodstock requirement. At that time, the wild component of the run will represent 

71.2 percent of the returning adults. 

If an additional 10% exploitation is permitted annually above Wells Dam on both wild 

and hatrhery storks, in years 19-24, 1,353 steelhead could be harvested (including 

hroodstork) and spawning escapement to the Similkameen River would be redured to 

12,168. 

In Figure 4-6 the total run, harvest and escapement of steelhead above Wells Dam is 

prw?nted illustrating the effert of IO%, 20% and 40% exploitation of the run over a 

50 year period. ,As the harvest (including broodstock requirement) increases from 

2,228, 3,278 and 3,923 for the IO%, 20% and 40% exploitation rates respectively, the 

total run is reduced from 22,273 to 9,808. 

4.11 Benefits Analysis 

Experted run strength of steelhead returning to the Similkameen River as a 

conwquence of providing passage over Enloe Dam, with Wells Hatchery produced 

smelt tupplementation of 250,000 annually is projected to year 50 in order to 

determine benefits for a reasonable project lifetime. 
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22,273 total run 

2,226 harvrrt 
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16,388 total run 
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RETURN YEAR 

Figure 4-6 SimilkOm6,6n River Escapement 8 Harvest 
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The previous analysis projects staged increases in run strength at six year intervals, 

reflecting increases in numbers of returning adults from naturally reproducing 

parents. Sinre the rate of increase in run strength is a function of harvest, run 

strength over time was determined for four assumed harvest intensities: O%, IO%, 

20% and 40% (spawning esrapements of 100%, 90%, 80% and 60% of the total run). In 

order to project benefits from the harvest of returning adult fish, this analysis 

ralrulates expected ratrh over time for each of the four harvest intensities. 

Naturally, no catch results from a 0% harvest intensity. 

This analysis also assumes I I5 adult fish are removed as broodstock for eggs and milt 

to support the 250.000 smelt supplementation program. This assumption is based on 

the average fecundity of 2-ocean adult females of 5,800 eggs, approximately equal 

numbers of males and females taken and an egg-to-smelt hatchery mortality of 25% 

(5. Miller, pers. comm., 1985). 

The adult return rates from hatrhery smelt plants presented in Table 4-9 are based on 

returns to Wells Dam, after some harvest by sport, Indian and commercial fisheries in 

the Columbia River downstream of Wells Dam. These return rates therefore do not 

reprwent the total adult steelhead return to the Columbia River. The annual harvest 

downstream of Wells Dam appears to be in the order of 10%. For purposes of 

fowrasting benefits, adult return rates from hatchery smelt plants shown in Table 4-9 

havr to be corrected by a factor of 1.11 (100/90). The net result is that total harvest 

and benefits increase by 11.1% over those predicted with the more conservative return 

rates uwd to generate the adult return projections in Table 4-10 and Figures 4-5 and 

4-6. 

In TabI? 4-12 projected sport, commercial and Indian harvest above and below Wells 

Dam is presented. .Also included in this table is the spawning escapement which refws 

to the number of adult steelhead returning to the Similkameen River after escaping all 

<port, ~om-nerical and Indian fisheries and other sources of mortality. Benefits of 

projwt implementation are calculated based on these projected catch statistics for 

rarh management scenario. Calrulations assume realization of annual harvest of 

adul! <[eelhead trout a5 presented in the table above with 22% of the catch allocated 

to the Indian fishery and 78% to the freshwater sport fishery (NMFS, 1984). The 
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TABLE 4-12 
Projected Sport, Commercial And Indian Fishery Harvest Based On 

1046, 20% And 40% Fishery F_xploitation Rates 

Sport Commeriral & 
Spawning Brood Sto-k Total Harvest Total Harvest Total Fishery Indian Fishery 

Es-apemen t Requiruncvt Above Wells Dam 3elow Wells Dam Harvest 78% 22% 

10% Harvest 
I-6 

7- 12 
13- I3 
19-24 
25 - 30 
31 - 36 
37 - 42 
43 - 48 
49 - 50 

20% Harvest 
l-6 

7- 12 
13- 18 
i9-24 
25 - 30 
31 - 36 
37 - 42 
43 - 48 
49 - 50 

40% Harvest 
1-6 

7- I2 
13- 18 
19- 24 
25 - 30 
31 -36 
37 - 42 
43 - 48 
49 - 50 

4,025 II5 333 497 830 647 183 
7,125 115 678 879 1,557 1,214 343 
9,823 115 978 1,212 2,190 1,708 482 

12,168 115 1,238 1,501 2,7 39 2,136 603 
14,210 II5 1,465 1,753 3,218 2,510 708 
15,985 115 1,660 1,971 3,631 2,832 799 
17,530 I15 1,833 2,162 3,995 3,116 879 
18,875 115 1,983 2,328 4,311 3,363 948 
20,045 115 2,113 2,472 4,585 3,576 1,009 

3,575 II5 780 496 1,276 995 281 
6,005 115 1,388 833 2,221 1,732 489 
7,900 II5 1,860 1,096 2,956 2,306 650 
9,380 II5 2,233 1,302 3,535 2,757 778 

10,533 115 2,518 1,461 3,979 3, IO4 875 
11,433 I15 2,743 1,586 4,329 3,377 952 
12,135 II5 2,920 1,684 4,604 3,591 1,013 
12,683 115 3,055 1,760 4,815 3,756 1,059 
13,110 115 3,163 1,819 4,982 3,886 1,096 

2,675 
4,040 
4,833 
5,293 
5,558 
5,713 
5,803 
5,855 
5,885 

II5 
115 
II5 
115 
115 
115 
II5 
115 
II5 

1,668 496 2,164 1,688 476 
2,578 747 3,325 2,594 731 
3,108 894 4,002 3,122 880 
3,413 979 4,392 3,426 966 
3,590 1,028 4,618 3,602 1,016 
3,693 1,057 4,750 3,705 1,045 
3,753 1,073 4,826 3,764 1,062 
3,788 1,083 4,87 I 3,799 1,072 
3,808 1,089 4,897 3,820 1,077 
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analysis also assumes a project life of 50 years and realization of first project benefits 

one year after implementation. 

The net monetary value per unit (sport-caught adult steelhead) is placed at $144. This 

is the interim compensatory value for an adult sport-caught steelhead in an enhanred 

fishery as simulated by Meyer (1984) and has been adjusted downward signficantly 

since earlier values were published by the National Marine Fisheries Service (Meyer, 

1982). Further revisions are presently being made and NMFS anticipates publication 

of new revised values in October of this year. The value of commercial or Indian 

reremonial steelhead harvest is placed at $21.81 (Meyer, 1984) for purposes of 

ralrulating project benefits. 

The discount rate chosen for this analysis is 3%. This is the risk-free rate of time 

preference used by BPA for power system analysis and projected evaluation. It is felt 

that the choice of this discount rate is consistent with the very conservative 

assumptions in the model to project run strength. 

The present value of projected benefits from the Enloe Dam Fish Passage Project, 

with supplementation, for IO%, 20% and 40% harvest scenarios in six year cycles and a 

50 year project life is summarized in Table 4-13. For calculating the values in Table 

4-l 3 the following formulation by Grant, Ireson and Leavenworth (1976) was used: 

50 
Present worth = 

c 
(P/A, 3%, N yrs) x (P/F, 3%, (N-6) yd x $144/fish x # of fish 

i = I,6 

where: 

and: 

present worth of year groups q (P/A) = (I + iJN - I 

i (I+i) N 

present worth of each year group at year zero = (P/F) = I 

(l+iJN 

and: N = /I of years (50) 
i = discount rate (3%) 

(NOTE: The Commercial/Indian harvest, valued at $Zl.Sl/fish is included in the 
total.) 
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rro,,- liarit~c:c~bl~ Tic11 P’ \ P/F rh~f:t ln nolIar< ---__. 
Yrar5 5por f Coinmcl-‘--JIilndiair 1%, \1 YR5 3%,X YRS sport Zommeri~al!lndian Total- _.___ ~-- .--- __~__.~_~~ 

IO?> Harw5t 
l-6 647 183 5.417 1.000 504,691 21,620 526,311 

7.12 1,214 343 5.417 0.8375 793,094 33,939 827,033 
13.19 1,708 482 5.417 9.7014 934,491 39,942 974,433 
19-24 2,136 603 5.417 0.5874 978,716 41,847 1,020,563 
25 - 30 2,510 708 5.417 0.4919 963,101 41,146 1,004,247 
31 36 2,832 799 5.417 0.4l20 910,148 38,892 949,040 
37 - 42 3,116 879 5.417 0.3450 838,567 35,828 874,395 
43-48 3,363 948 5.417 0.2890 758,134 32,368 790,502 
49-50 3,576 1,009 1.913 0.2420 238,392 10,187 248,579 

TOTAL 6,919,334 295,769 7,215,103 
20% Harvest 

l-6 995 281 5.417 1.000 776,148 33,199 809,347 
7- I2 1,732 489 5.417 0.8375 1,131,498 48,385 l,l79,883 

I3 - IS 2,306 650 5.417 0.7014 1,261,672 53,863 1,315,535 
19-24 2,757 778 5.417 0.5874 1,263,258 53,992 l,317,250 
25 - 30 3,104 875 5.417 0.4919 1,191,022 50,851 1,241,873 
31.36 3,377 952 5.417 0.4120 1,085,300 46,339 1,131,639 
37 - 42 3,591 1,013 5.417 0.3450 966,398 41,290 1,007,688 
43-48 3,756 1,059 5.417 0.2890 846,730 36,158 882,888 
49 - 50 3,586 1,096 I.913 0.2420 259,057 11,066 270,123 

TOTAL 8,781,083 375,143 9,156,226 

TABLE4-13 
Projected Benrfits From Thr Sport, Commwrial And Indian Fishery Harvest fbsed On 

10%. 20% And 40% Fishery Exploitation Rates 

40% Harvest 
l-6 

7- I2 
13. I8 
19.24 
25 - 30 
31 - 36 
37 - 42 
43 -48 
49 - 50 

1,688 476 
2,594 731 
3,122 580 
3,426 966 
3,602 1,016 
3,705 1,045 
3,764 1,062 
3,799 1,072 
3,820 1,077 

5.417 1.000 1,316,721 56,237 1,372,958 
5.417 0.8375 1,694,635 72,330 1,766,965 
5.417 0.7014 1,708,126 72,923 1,781,049 
5.417 0.5874 1,569,794 67,039 1,636,X33 
5.417 0.4919 1,382,108 59,045 l,441,153 
5.417 0.4120 l,l90,712 50,866 1,241,578 
5.417 0.3450 1,012,956 43,287 1,056,242 
5.417 0.2890 856,423 36,602 893,025 
1.913 0.2420 254,657 10,874 265,531 

TOTAL 10,986,131 469,203 11,455,334 
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The total project benefit for the three harvest scenarios is calculated to be: 

Harvest Present Value 

10% $7,215,100 

20% $9,156,225 

40% $11,455,335 

The present value figures given above represent a first estimate of benefits expected 

to accrue from the Enloe Dam fish passage project. A variety of harvest management 

production/allocation decisions incorporated in this analysis will allow refinements in 

the production costs and benefits calculations. The production estimates in our 

opinion are extremely conservative, as they should be at this stage of analysis. 

4.12 Stocking Strategy Considerations 

This section of the report contains information that could be useful in developing a 

sperifir strategy for stocking steelhead in the Similkameen River above Enloe Dam. 

4.12. I Spawning Area Locations 

A” extensive amount of spawnable area, that portion of the area within a particular 

reach whirh meets the criteria for the parameters of depth, velocity and substrate for 

steelhead trout spawning, was found to be present throughout the Similkameen River 

system during a thorough habitat assessment conducted by IEC BEAK Consultants Ltd. 

(I 984). 4 summary of the percentage of spawning substrate area, spawnable area and 

spawner capacity by stream section is reproduced from that report and is presented in 

Table 4-14 and Figure 4-7. 

The mainstream of the Similkameen River was found to contain an estimated 55.2% or 

529,600 m2 of the available spawnable area in the entire system (961,000 m’). The 

majority of spawnable area, 38% or 365,000 m2, IS present in the stream section 

between Keremeoc and Princeton, B.C. Of the remaining area (17.2%), the percentage 

distributions were from Enloe Dam to Palmer Creek CO%), Palmer Creek to Keremeos 

(4.7%), Princeton to Similkameen Falls (1.0%) and above the falls (11.5%). 
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TABLE 4- I4 
Summary of Similkameen River System Steelhead Trout Spawning 

Substrate, Spawnable Area and Spawner Capacity by Stream Section 

Strc?a!n 
Sertion 

% of Similkamern i?iwr Sycteln’ 
Area of Spawnable Spawnrr Capacity 

spawning Arra/Spawnw 36 U’ithin 

SubTtrale Capaci ty2 NO. Stream 

40.8 
(2,168,000) (45.OZb7) 

31.7 
(1,684,OOO) 

38.0 
(365,000) 

(38,8Eb: 

6.4 
(340,000) 

79.6 
(4.23 1,200) 

(32,2X$ 

I I.5 
(I I0,000) 

55.2 
(529,600) 

0.9 
(8,400) 

L 0.13 L 0.1 
( 1,800) (30) 

4.8 
(253,000) 

12.9 
(124,OriO) 

0 

4.572 

37.228 

976 

II,22S 

54,004 

856 

12.628 

0 

8 

69 

2 

6 

L I 

94 

\/! i.! 64 
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TABLE 4-14 (Continued) 
Summary of Similkameen River System Steelhead Trout Spawning 

Substrate, Spawnable Area and Spawner Capacity by Stream Section 

stream Stream 
section Spawning 

Spawner Capacity 
Area/Spawner % Within 

Substrate Capaci ty2 NO. Stream 

Ashnola River (Continued) 
Abow 
Duruisseau Ck. 

TOTAL 

Princeton to 
River Mi. 6.5 

River Mi. 6.5 
to Lawless Ck. 

Lawless Ck. to 
Falls 

TOTAL 

Pawytwl 
River 

Mouth to River 
Mi. 3.5 

Above River 
Mi. 3.5 

TOTAL 

(343,6:b: 

(375.5:; 

(14,2:; 

13.9 
(733,300) 

(44.0:: 

0 
fi 

13.8 
(I 32,430) 

12.2 
(I 17,400) 

17.4 
(167,300) 

& 

30.0 
(288,800) 

0 

13,486 

11,984 41 

17,072 sa 

420 I 

29,476 

698 

326 

1,024 

0 

68 

32 

64a 
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TABLE Y-14 (Continued) 
Summary of Similkameen River System Steelhead Trout Spawning 

.hbstrafe, Spawnablp Area and Spawner Capacity by Stream Srction 

strcatn 

Similkamwn 
River System 

Stream 
Section 

% of Similkamwn River System’ 
Area of Spawnable Spawner Caparity 

Spawning Area/Spawner 96 Within 

Subrtrate Capari ty2 No. StWal” 

Similkamecn 
River 

Pacaytrn 
River 

(65,2$ 

TOTAL 
(405.2,‘; 

11.5 II,22S 92 
110,0’30) 

8 

12.5 12,252 
120,000) 

TOTAL (5,316.800) (%0,830) 97,990 
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A qualification should be notvd regarding the stream sction between Palmer Creek 

and Kerrnwos. The fit-Id habitat sampling rriteria uwd (average depth and velority) 

may have seriously undewstimated the total spawnable area present in this svtion. 

Thi< sertion has the greatest concentration of spawning gravel of any part of the 

enfir? basin (over 2 million rn’). It has been estimated that perhaps a5 mu+ aq 

542,000 rn2 of additional spawnable area may exist in that se-tion. and if true that 

would vralate the spawner capacity of the basin by an additional 50,500 adult fish 

(IEC REAK Consultants Ltd., 1984). 

Thr spawner rapacity calwlated for the entire Similkameen River system was about 

98.000 stec=lhead trout. Of this total, approximately 54.000 would utilize the 

Silnilkameen River mainstam, mainly between Kwemeos and Princeton (37,000). The 

other main spawning area? would be above Similkame?n Falls (11,000) and betwrrn 

Pal~nrr Crek and Kerenwos (4,600). As previously noted, th? actual spawnw raparity 

of thr latter stream section rould iwrease to 60,000 if th? vast area< of potcvtially 

wirahlc <pztwning area, unarrountvd for by th? g?rwral field sampling tvhniqut-s, 

U,PT,- inrlI+d. 

Thr ?\shnolx River 1135 th,- <pawning capa-ity for nearly 13,500 adult stwlhead trout 

with the majority, 12,600, utilizing the area above Lakeview Crerk to Duruixrau 

Crwk. A small number (900) rould also UC? tht= area just upstream of the Similkameen 

!?lvcr ~OnflllPnr?. 

,\pproximarrly 30,000 spawners, or one-third of the basin total, could utilize the 

Tulamren River, virtually all between Princeton and Lawle+s Creek. 

Thr I’acayten Riwr contains an area for approximately 1,000 cpawners, with the 

Inajorily (709) lorated within the first 3.5 riwr mile% This ryprewnts IPSC than 9’% of 

1111. rolnhinrd qpawnev paparity of 12,000 for the river system above Similkamwn 

Fall% 
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4.12.2 Rearing Area Locations - 

Potential rearing area for steelhead trout was estimated at about 1,802,600 m* for the 

Pntire Similkameen River study area (Table 4-15) (IEC BEAK Consultants Ltd., 19S4). 

Figure 4-8 depirts the distribution of potential rearing area in th? Similkameen River 

system, with reference to streambed profile. Sixty-seven percent (1,217,200 m2) of 

the entire rearing area is located in the mainstem Similkameen River below 

Similkampen Falls, with 33% (594,700 m2) in the portion of the Similkameen River 

betwe?” Keremeos and Princeton, B.C. 

Thr Tulameen River contains a total of 18% (319,400 m2) of the potential rearing 

area, with the majority present in the lower reaches. 

Of the 3.5% (63,600 m2) in the Ashnola River, 2.2% (40,200 m*) is contained in the 

upper mrddle reaches between Lakeview and Duruisseau creeks. The limiting factors 

to potential rearing area in the Ashnola River are the high water velocities and low 

temperatures. 

Abova Similkameen Falls, there is a calculated 11% (202,400 m2) the total potential 

rparing area in the system of which 3% (47,300 m2) is in the Pasayten River and 8% 

(155,100 m2) in the Similkameen River. 

By comparing Figures 4-7 and 4-8 it can be seen, especially in the Similkameen River, 

thar th? majority of rearing area is found in the same sectionc as the majority of 

spawning area. It should also be mentioned that the spawning and rearing area figures 

WWP based on only the sections of the Similkameen River drainage that were habitat 

inventoried. There is an estimated 98 miles of additional stream that was not 

inventoried. Therefore, the calculated estimates for spawning and rearing area in the 

cystrm are probably conservative. 

4.12.3 Resident Fish Populations And Potential Competition 

Rainbow trout (Salmo gairdneri), whirh occur naturally in the SimilkamFrn River 

syctem, arr the main sport species. Their distribution and abundance varies 
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TABLE 5-15 
Summary of Similkameen River System Juvenile Steelhead 

Trout Potential Rearing Area 

stream 

Stream 

Section 

Potential % of 
Rearing Area Similkamen 

cm’) River System 

SilrlilkameRn Enloe Dam to 
ilivrr Palmer Creek 186,647 I 0.3 

Palmer Cre?k 
to Kc=remc-os 

Keremeos to 
Prinreton 

Princeton to 
Similkamren Falls 

.Above 
Similkameen Fall< 

TOTAL 

314,055 17.4 

594,715 33.0 

121,791 6.7 

155,119 8.6 - 

1,372,327 76.0 

Nrar Mouth 

Near Mouth to 
.4bov? Lakrview 
Creek 

409 0.02 

11,940 0.7 

Above Lakeview 
Creek to 
Duruisseau Crc=?k 

40,167 2.2 

Above Duruisseau 
Crek 

TOTAL 

11,055 0.6 

63,571 3.5 
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TABLE 4-15 brhued) 
Summary of Similkameen River System Juvenile Steelhead 

Trout Potential Rearing Area 

Stream 

Tulamren 
River 

Stream 

Section 

Princeton to 
River Mi. 6.5 

Potential % of 
Rearing Area Similkameen 

h12) River System 

94,971 5.3 

River Mi. 6.5 
to Lawless Creek 

Lawless Creek 
to Falls 

TOTAL 

165,300 9.2 

59, I37 3.3 

- - 

319,408 17.8 

Pasayten 
River 

Mouth to 
River Mi. 3.5 22,786 1.3 

Above River 
Mi. 3.5 1.4 - 

TOTAL 47,258 2.7 

Similkamern Similkamwn 
River System River 
Above 
Similkameen Pasayten 
Falls River 

TOTAL 

SIMILKAMEEN SYSTEM TOTAL 

155,119 8.6 

lr!,258 2.7 - 

202,377 11.3 

1,802,%4 100.0 
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throughout the cy<rwr with a possibl? limitation zouth of th? Canada1U.S. horder 10 

li,c. Cnlor I>,am, wh?rc llonr were obcerwd (IEC BEAK Consultantc Ltd., 1984). Othi,~ 

fish raughf or obcervrd included mountain whitefish (Prosopi:lm _williamsoni), bridgelip 

zurkwc ((Zatwtomur wlumbianus), longnose dare (Rhinirhthys rataractae), sculpins 

(Cottw _- zp.), northern squawfish (Ptyrhorheik oregonensis), and blark crappie 

(Pomoxiq nigromarulatus). In addition, a small number of kokanre salmon 

(Onrorhywhus nerka), either dead or spawned out, wac obwrvcd in Sinlah?kin Creek __- 

(IEC BEAK Cowultantq Ltd., 1984). Brook trout (Salwlinas fontinalis) havr brrn -- 

clv-h-d II) Summrr? and 9lliwn Cweks and ar? wmmon there. Cutthroat trout 

(Salmo -larki) have bren 7,3ptured in rh? Ayhnola Rivw. ---__ 

The, Silnilkxn?w Rivrr brlow Similkamern Fall< supportc the largest diversity of fich 

but prrdolninated by mountain whirpfish and bridgplip suckers. In rontrart, the 

GniIi-:amerIi Siv?r abow Similkam?en Fallc and the Pasayten River, supports only two 

<prrir<, rainbow trout and longnos? dare. 

Thr rno51 ~m~:n.?ro”~ of th? speri?s in the main tributary streams of the basin above 

Enlo+ I>)aln w.1~ found to Trulpinc followed in derlining order by mountain whitefish, 

Inng~~ow d?, bridgelip cwkerc and lastly, rainbow trout (IEC BEAK Consultant< Ltd., 

I9S’4). 

‘)+ns~tjc of rainbow, trout rhroughour the Similkamwn River cysrrm varird from 0 to 

fO.20 flchirn’ (0 to 5.78 g/m*). The densities zf rainbow trout in the Similkamwn 

;<!vrr ivs!rm were far Inw?r than thaw found in othw British Colllmbia ytr?am5. 

Yuili:*-l~ (:r(,-l( in fhe NiTola River stream (a tributary of tll? Thompson River which 

flow< into the Fra~r Riwr) had awrag? rainbow densities of 2.13 fi<h/m2 (10.93 

,:“rrl ‘1 (Trctlfirr, 19%)). Ptolemy !1982) found in Louis Crwk, a tributary of th? North 

Ti~o~l~pxon River, rainbow dencities ranged \jp to 1.95 fish/m2 (2.28 g/m2). Hr also 

!our1r/ W.I! Tll<=.‘- latt?=r values rompawd favourahly with other produrtivr rainhow 

$;ITC:IVI~ x11ri1 c+x 7.q9 fich/m* (10.4 g/m2) in neadlnan Riv?r/Criw Crc~k (Thompson 

1Zi~c.t~ rr;!x~iar~ec) and 3.2 fish/m2 (19.5 g/m2) in the Nirola River mainctpm. 
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TABLE 4-16 
Summary of Standing Crop, Fish Population and Density 

of Rainbow Trout in the Similkameen River System 

Stream 
Stream 
Section 

Density Standing Population Total 
Range Crop Range Estimate Standing Crop 

(no.lm2) (kg/ha) (no.) (ke) 

Similkameen Enloe Dam to 
R iwr Paliner Creek 

Palmer Creek to 
Keremeos 

Keremeos to 
Princeton 

Princeton to 
Similkameen Falls 

Above Similkameen 
Falls 

TOTAL 

Ashnola 
RiVU 

Nc-ar Mouth 

Near Mouth to 
Above Lakeview 
Creek 

Above Lakeview 
Creek to Durisseau 
Creek 

Above 
Duruisseau 
Creek 

TOTAL 

0 

0-0.0005 

o-0.20 

o-o. IO 

o-o. I I 

0.01-0.02 

0.01-0.19 

0.003-O. 1 I 

0.16 

0 0 

o-1.7 408 

O-52.1 42,621 

O-57.8 13,047 

0.5-13.8 11,382 

67,458 

0.1-0.1 894 

4.1-33.7 22,675 

0.8-19.6 12,546 

15.5 11,819 

47,934 

0 

168.3 

1,393.5 

386. I 

206. I 

2,154 

0.5 

498.5 

275.2 

114.5 

1188.7 
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TABLE 4-16 (Continued) 
Summary of Standing Crop, Fish Population and Density 

of Rainbow Trout in the Similkameen River System 

Stream 
Section 

Density Standing Population Total 
Range Crop Range Estimate Standing Crop 

(no./m2) (kg/ha) ho.) (kg) 

Priwvton to 
River Mi. 6.5 0 

River Mi. 6.5 to 
LawI?s~ Cre.?k 0.001-0.01 

Lawless Crwk 
to Falls 0.02-O. I3 

TOTAL 

Mouth to 
Riwr Mi. 3.5 

Abow River 
to Mi. 3.5 

TOTAL 

0.01 

0.004-0.04 

0 0 0 

0.2-3.9 3.06 I 144.9 

4.7-13.4 !_6,01rl, 276.9 

19,105 421.8 

3. I 1,353 41.9 

0.2-6.5 6,1t68 90.8 

7,821 132.7 

SIMILKAMEEN RIVER SYSTEM TOTAL 142,318 3,597-Z 
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The low densities of rainbow trout in the Similkameen River system could be due to 

:cvrral fartors. It was felt that perhaps the main on? was high fishing pressure (P. 

Slanry, pers. romm., 1983). Low densities of rainbow were usually found in areas 

wher? there was easy access to a stream from a highway. The Ashnola River, which 

has limited access over most of its length, has higher densities than the rest of the 

Similkamern River system. The 1984 creel census does not bear this out however (see 

Appendix 2). It is more likely the case that the primary and secondary productivity in 

the ctream is so low that fish production rannot keep pace with the angling pressure 

that ic exerted. Fishing pressure on catchable-sized (200+ mm) rainbow trout could be 

reflerted in low juvenile rerruitment. Other factors contributing to the low density 

obc?rved may include interspecies competition, low nutrient concentrations in the 

strram5 and anchor ice (C. Bull, pers. comm., 1983). 

The highest densities of rainbow trout in the mainstem Similkameen River, below 

Similkameen Falls, were found between Keremeos and Princeton, B.C. (Table 4-16). 

An estimated population of 42,621 rainbow trout was calculated for this stretch of 

river. This represents 30% of the population of rainbow in the entire system. Of the 

total population for the system, 40% (56,076) is in the Similkameen River below the 

fall?. The majority of the remaining fish (13,047) in the Similkameen River, below the 

fallc. were estimated to be in the Similkameen River from Prinreton to the falls. 

Only 408 rainbow trout were estimated from Keremeos, B.C. to the Enloe Dam in 

Washington. 

Thr Ferond largest estimated population of rainbow trout in the system wbz in the 

A5hnola River, where rainbow population densities ranged from 0.01 to 0.19 fish/m2. 

Thi< population makes up 34% (47,934) of the total rainbow trout population for the 

Similkameen River system. The vast majority of the trout in the Ashnola River are 

found above the lower two reaches of the river. In the Tulameen and Pasayten Rivers, 

trout densities or a small proportion of the rainbow trout population are also found at 

or near th? mouths of the rivers. 

‘pithin the Similkameen River basin, upstream of Enloe Dam, the main fish species 

with which introduced steelhead would compete is rainbow trout. The population of 

thiy speriec in the system as a whole is depressed (P. Slaney, pers. romm., 1983). We 
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,-onrl~~dr that the rainbow front habitat in thP Similkamwn River system i< pr?wntly 

irl~d<wJtilizrd with th? po<sibl? ?xreption of thr Rshnola River. Competition betww~ 

!h<, qrrrlhrad and rainbow i< likely to orcur, howwc-r, due to the habitat presently 

av3il;lblr, ihp ?ffrpt should be minimal. If stealhead were introdured thew would 

probably alto be increased fishing regulations impl.?m?nted such as a 20 rm (8 in) 

nirimur cizr limit. Thi5 regulation exists in British Columbia where both steelhead 

and rainbow are prrsent (C. Bull, pert. romm., 1985) and would zerve to protect the 

w~olt~. ;L< wt-II ac rrdwe the harvest of resident rainbow trout. &4or? than 57% of t!x= 

!I;lrv-Tied rainbow trout maasured during th? 1984 rreel survey of the Similkamwn 

Riv-r ryctpm were under 20 rm (IEC BEAK Consultants Ltd., 1985, see Appendix 2). 

Another cffwt of steelhead trout introduction would bc= the indirert rnhanrrmmt of 

tlw resident trout population by the residualization of some percentage of the storked 

ctwlhrad <molts. Rc-sidualization of some smelts for at least I year following release 

:,,I< +-c-n nofcd for the Wellc Hatchpry mummer strelhead stock (Y. Williams, pcrx 

‘01~11 I”, , 1984). This residualization would, howrvcr, tend to increaw 

cI,,~i’lrrfd/r,~.;nbow trout rompetitian. 

‘?.IZ.ii Po:twtial Liberation Sites, Access And Transportation Consideration5 - -- 

<t?rlhead c~noltc, onr? imprinted to a particular stretch of stream, will usually return 

~5 ad111rc to the same section of stream. Lister et al. (1981) in a review of the effertq -- 
,,1 ~~~~l~;~n~-cnr~~t Ttrarrgirc on calmonid hnminglqtraying follnd that thr forth+-r 

up<lrram in a riwr system the juvenile5 wer? planted, the strongw their homing to 

L Ilr? I c~:?am wan. In addition, the tendenry to stray into other streamr and/or stray 

l>;l-I.: :o fhr farility whwe th?y were rrared waz alto signfirantly wdw?d. 

T’I~ likc,ly plant~~~g Fituaiion in the Silnilkamern River 5yqtern i5 onr in ,which th? 

rh,lrlrnirli: adult<, on their way back to th? Similkampen Rivrr, would have to PYIEC 

‘YPII~ tlar,-kry wherr they have been reared. It is rrurial that th? adult< proreed lo 

I!IP Titmilkamnr?n Riwr dirwtly, and not stop ar thr hatchwy, in order t3 provide tY>r 

.2pI ilnal angling tiln? on the run and maximum rpawnw rontribution to the 

Si~n:!::~rnven River ,<yrtrm. A tc=ndrrry has been noted with thr Mrthow River 

<tcrl!x-ad ~~3 re~nain near th? mouth of th? M?thow River and in the Columbia Rivw 

IVII!! thrv arc rrady to mow upstream to spawn (K. William<, p.~r<. cornm., 1983). 

171 I.1 73 

PRC Administrative Record 4/27/2017  00000316



However, the majority of steelhead smelts are planted in the Methow River between 

Lhe mouth and 8 miles upstream 6. Miller, pers. comm., 1984). The intension of 

planting cmolts in the lower river is to create a good sport fishery on the hatchery fish 

in this arressible lower portion (K. Williams, perr. comm., 1984). This planting 

strategy may explain, to a large extent, the tendency for the returning adults to 

remain in the lower river. 

The objertives of introducing steelhead trout in the Similkameen system would be to 

prodwe a quality steelhead fishery (with or without harvest) throughout the majority 

of the system in both the fall and spring, and to allow the maximum contribution of 

the returning adults to steelhead propagation. Between 100,000 and 250,000 summer 

steelhead smelts would likely to be liberated annually in the Similkameen basin for a 

number of years. In order that the steelhead contribute both to the fishery and to 

propagation it seems prudent that the smelts be liberated in the upper portions of the 

watershed. This would allow additional time for the fish to imprint on the system and 

bring the returning adults far upstream in the Similkameen system. The smelts could 

be distributed in such a way as to minimize competition with resident rainbow trout as 

well as utilize the extensive rearing habitat present in the system. 

Potential liberation sites were identified on the basis of access for a tanker truck or 

helicopter and the premise of planting in the upper reaches of the system to better 

facilitate homing. Also, the sites tend to be upstream of the major areas suitable for 

spawning and the areas in the vicinity have ample rearing area available with fairly 

low rainbow trout densities. The portion of the Similkameen River system above 

Similkalneen Falls was not ronsidered for smelt planting due to the partial or 

complete velocity barrier to upstream migration it poses. 

The location of these potential steelhead liberation sites are indicated in Figure 4-9. 

River mile distanres are summarized in Table 4-17. The sites on the Similkameen 

River are measured on the basis of their distance from the confluence with the 

Okanogan River. The sites on the Tulameen and Ashnola Rivers are measured in terms 

of their distance from their confluence with the Similkameen River. The river mile 

distances provid? an indiration of how far planted juvenile steelhead would swim 

witllin the system on their downstream migration. 
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TABLE O-17 
Location of Potential Steelhead Smelt Liberation Sites in 

the Similkameen River System 

Liberation Site 
River Mile Distance From Confluent of the 

Similkamwn and Okanogan Riwrr 

Miles Kilometres 

FI 52 x4 
52 60 97 
s3 96 I55 
54 21 35 
55 12 20 
Sh 5 8 

River Mile Distance From Conflwnre of th? 
Similkarnwn and Tularnr?n River5 

Tl 
T2 
T3 
l-4 

,f! I 
A2 
43 

PI 

e Kilometrec 

0.5 0.8 
12 19 
16 26 
28 45 

Riwr Milr Dictanre From Confluence of th? 
Similkameen and Ashnola Rivers 

Milrs Kilorn?trrs -__ 

16 26 
2x 45 
36 60 

River Mile Dictawe From Confluenw of the 
Similkamwn and Pasayren Riwrs 

Miles I<ilomNres 

18 30 
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It may herome desirable to consider the storking of other juvenile stages of steelhead 

;uch as fry in all or part of the system. Such options may have certain benefits and 

rould utilize these same liberation sites or other sites depending on the strategy being 

employed. 

The location of the potential liberation sites was also measured in relation to its 

proximity to the Wells Hatchery. Distances and travel times were ralculated for 

tanker truck as well as helicopter modes of transportation and are presented in Table 

4-18. 

4.12.5 Lif? Stage Stocking Alternatives 

The proposed steelhead smolr stocking program outlined in Sections 4.7 to 4.10 of this 

wport assumes an annual commitment of 250,000 smelts transported to the 

Similkameen River. The operating and maintenance rests of rearing smelts to a size 

averaging six fish per pound (S. Miller, pers. romm., 1985) is estimated at $125,000. 

The smelts are loaded at a density of 0.75 pounds per gallon of truck capacity (2,000 

gallons estimated) and transported a relatively long distance (60 miles) from the Wells 

Hatchery to the closest release points in the lower Similkameen River. The estimated 

rapital. operating, maintenanre and transportation costs of producing these high 

quality smelts is presented in Section 5.3, Table 5-10. 

Th? alternatives for reducing the high costs of production and transport are to: 

1. Produre larger numbers of fry or parr which could be transported 

at murh higher densities and lower costs for outplanting taking 

advantage of natural rearing; or 

2. Consider construrtion of a low cost rearing facility in the lower 

Similkameen River whirh would significantly reduce the 

transportion rests. 

A third alternative which was explored at a meeting 7 February 1984 with the B.C. 

Fich and Wildlife Branch was operation of a rearing facility in the B.C. portion of the 
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TABLE 4-I 8 
Distance and Travel Time From the 

Wells Hatchery to Potential Liberation Sites 

Librration Approximate II of Approximate Il Approximate I/ of Appraxilnat? II of 
Silr MileslKilometrrs of Hours From Wells Miles/Kilometrc=~ Hour5 From WC-11s 

From Wells Hatrhery Hatrhery by Road From Well< Hatchery Hatchery by Air 
by Road (Tanker Trurkl by Air (Helicopter! 

40 mph) 40 mph)a -__ 

Miirz Kilom?tr?s Mile5 Kilometres 

SI I 36 219 3.5 96 I55 2.5 
52 144 232 3.5 104 167 3.0 
53 180 290 4.s 114 I84 3.0 
5 4 95 I52 2.5 780 128 2.0 
55 89 142 2.0 73 117 2.0 
\i. 87 I39 2.0 67 107 1.5 

or I 
I.2 
r3 

~r4 
PI” 

4.0 
4.0 
4.5 
5.r) 

116 187 3.0 
I24 199 3.0 
128 206 
136 219 
79 122 

3.:1 
3. ~5 
2.0 

\I I26 203 3.r) 82 I 32 2.0 
I38 222 3.5 90 145 2.0 

60 96 1.5 
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Similkameen River (see IEC BEAK Consultants Ltd. Progress Report, September, 

1984). .At the present time, the B.C. government representatives are conrerned about 

the long term commitment to funding the opration of such a facility and would prefer 

storking and natural rearing in the Similkameen River and its tributaries. 

4.12.6 Stock Availability 

Thr most suitable stock for introduction to the Similkameen River above Enloe Dam 

appars to be the Wells Hatchery summer steelhead stock whirh has shown exrellent 

returns to the lower river from the 100,000 and 76,000 smelt plants respectively in 

1983 and 1984. In 1985, an additional 55,500 smelts were planted in the lower 

Similkameen River. At the present time the Wells Hatchery expansion, funded by the 

Bureau of Reclamation (Appendix 1, minutes of meeting 7 May 1985) appears to be 

proceeding on schedule with ronstruction planned for late 1985 or early 1986. This 

facility will provide the capacity to produce 250,000 smoltc for outplanting in the 

Similkam?en River system. The Bureau of Rerlamation’s funding rommitment, 

i~owever, is for a period of five years (Appendix I, minutes of meeting 7 May 1985) at 

whiph time another funding source to cover the future operation and maintenance 

‘osts will be required. 

4.12.7 Preliminary Stocking Strategy 

Summer steelhead smelts have been transported from Wells Hatchery annually in 1983, 

1984 and 1985 for outplanting in large numbers below Enloe Dam on the Similkameen 

River. To date no additional investigations have been undertaken to determine other 

alternative storking strategies. Our preliminary evaluations have included the 

location of potential liberation sites, consideration of other life stage stocking 

alternatives and discussion of potential rearing facility options for the Similkameen 

River. Thr final stocking strategy will be the ultimate responsibility of B.C. Fisheries 

Branch and Washington Department of Game representatives to initiate after the 

arhievement of fish passage at Enloe Dam. 
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4. I3 Adult Migration liming 

Convrn has bwn pxprrssed by the B.C. Fisheries Branrh and Washington D?partIn?nt 

of G;lmr rrprrrntcltivrc regarding the rxpecwd timing of mummer cteelhr;td 

movrmrnt into the Similkameen River as that timing would have a bearing on the 

rxppcted quality of the sport fishery. The preferred fishery is in the fall when the 

curnmw ctwlhead are recent arrivals and are bright silwry in rolour. Overwintering 

<tc,rlhead whir-h pa<s Wells Dam in the fall and remain in the Okanogan River until 

rarlv spring, and entrr tlw Similkamwn to spawn are usually dark colourrd fish which 

arc rrgarded a5 less dpcirablr to anglers. This sertion attrmptq to addwc? that 

wnvrn by cummari.?ing information available on timing for upper Columbia Riwr 

~urn~ne‘r qtralhead storkc. 

Onr indication of the likelihood that adult summer steslhead would enter the upper 

Simiikameen in time to provide a quality fall fishery can be sern by examining thr 

1~11 lprn ITI their parwgr ovrr ‘Krlls Dam on their return to th? Urrthow, 0kanog;ln 2nd 

Io\vrr Similkamwn Rivrr<. That historical pattwn ic prevnted in Table 4-19 in thr 

lorrn of monthly count? during the period from 1967 through 1984. The pattern is 

vnclstcnt in that the vast majority of fish pass the dam in .4ugust, September and 

i3rtohrr. Sinr? 1970 nearly 90% of each year’s run paswd Wells Dam in th?se thrw 

monlhc. It is alw apparent from th? data for the most recent 6 years that the qummrr 

stwl?cad rlln above Wells Dam is increasing dramatically. 

,\n ;Ildirional indication of a quality fall fishery comes from the monthly sport ratrh 

af adult steelhead and thw the relative six of thr runs for 5 rivers in the upper 

col>wnbid h,2<in a-, rewrted in Table 4-20. These data arr summarized from 

Waql~jington rvpartment of Game punrhrard rc=turns for thr two meet rv-ent va5ons 

of :xxr\il.3blr data. The steelhrad in all five riwr? reprrqent Well- Hatchery stork. 

In IIIP river< ivith a wb5tantial steelhpad fishery (Methow, Entiat and Wenatiher), 

vrry significant catcheF are reported in thr fall month<. This lends additiwlal 

r-rcdability 10 the rxpes-tation that adults would return to the upper .Similkamwn 

Rivvc in <uffirienI numbers to provid? a quality fall fichery thrre. 
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TABLE 4- I9 
Monthly Steellead Cotmt Summaries for Wells Dam’ 

1967, 1968 and 1969 

Month 1967 1968 

5; 671 
I21 29 

53 11 
208 119 
368 777 
744 566 

30 95 

I969 

73 
727 

31 
28 

186 
137 
186 

96 

Total % - 

1.38 
27.33 

3.41 
1.73 
9.66 

24.15 
28.18 

4.16 

73 
1451 

181 
92 

513 
1282 
1496 

221 - 

April 
May 
IUIW 
hly 
August 
Sc=ptember 
Ortober 
Nowmber 

1970 to 1979 

Month 1970 1971 1972 --- 1973 1974 1975 1976 1977 1978 1979 Total 96 -- -- -- -- - 

April 3 6 6 
May 105 184 299 142 16; 
June 31 12 6 31 19 
JUIY 18 5 2 48 43 
August 132 284 286 339 120 
September 630 1771 766 1006 75 
07tobw 723 1690 724 782 278 
Novembw 87 186 88 N/C 42 

5; 46 
12 37 
21 56 

128 530 
254 2301 
273 1856 

N/C 156 

3; 17; 72 

22 32 38 12 2: 
1034 399 1212 
1173 788 1180 
2849 528 1165 I 

526 N/C 355 

15 0.05 
1277 4.48 
204 0.72 
265 0.93 

4464 15.68 
9944 34.92 

10868 38.16 
1440 5.06 

28477 

1980 ,o 1984 

Month 1980 

April 
May 202 
June 24 
July 15 
Auguct 382 
kptember 1404 
Octobt-r 1358 
November _ 413 

3798 

1981 1982 - - 1983 1984 Total % - 

I39 149 
23 7 

107 67 
623 1042 

1902 2766 
I401 3733 

513 730 - - 

4708 8494 

15; 
32 

766 
5024 
7235 
3298 

778 - 

669 1.23 
88 0.16 

I090 2.01 
8962 16.50 

24675 45.42 
15084 27.76 

3761 6.92 

I7286 54329 

26 
2 

I35 
1891 

11368 
5294 
1327 - 

20043 

I Unpublished data obtained from Ken Williams, Washington Ekpartment of Game 
(1985). 
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TABLE O-20 
Monthly Steelhead Trout Sport Catch’ 

May Jun Jul Aug Sep Ort Nov Drr Jan Feb Mar Apr Total 

,!vlethow Riwr 

19X? 0 0 

1’18 3 0 2 

Entiat Rivrr ____ 

19x2 0 0 

19x3 0 0 

Wrnaithw River 

I982 0 6 

I’)33 4 0 

SirnilkamePn Riwr 

IqY,? 0 0 

I’)Xl 0 0 

Ok;~,~a~~n R iwr __- 

I9S? 0 0 

,9x7 0 0 

3 

6 

0 

0 

0 

0 

0 

0 

0 

0 

9 193 544 I45 16 41 313 262 3 I529 

65 1075 1769 753 47 45 512 1550 0 5824 

0 3 9 13 3 13 9 19 0 69 

0 17 37 30 0 0 0 90 0 174 

16 117 278 104 41 114 63 41 0 780 

0 0 0 0 637 400 368 252 0 I661 

0 0 0 0 0 

0 0 0 0 2 

0 0 3 3 0 

0 0 4 13 0 

0 0 13 0 

0 0 15 0 

13 

17 

0 0 0 0 6 

2 6 9 0 34 

’ :)ill:i prrvnr?d for 19X2-83 and 19X3-84 ceason$ rollated by Washington Department 
of Cart. from punrhrard returns. 
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In 1983 the Washington Department of Game planwd 100,000 cummer steelhead smoltc 

in thr lower Similkameen and 76,000 were planted there in 1984, all from th? Well< 

Hatchery. The information available at this time does not allow a fall fishery 

evaluation comparable to other rivers such as the Methow, Entiat or Wenatrhee. 

Returns from the 19X4-85 and 19X5-86 seasons, when they become available, should 

allow such an assessment. 

To assist in the interpretation of the preceeding information about the arrival times of 

adult steelhead in neighboring river systems in the Uppw Columbia basin, a 

comparison of some of their physical chararteristics (drainage area, flow and water 

tempwature) of those rivers is presented in Table 4-21. The loration and basin 

configuration is shown in Figure 4-10. 

The data indicates that the Similkameen River has the largest drainage area of 9190 

km2 compared with 4589 km2 for the Methow River. IMean annual disrharge is 66.2 

m3/s rompared with 45.1 m3/s. Mean discharge during the peak migration period 

Augwt-October ranges from 17.4-25.0 m3/s for the Similkamecn rompared with 13.9- 

15.0 m31< for th? Methow River. Mean monthly discharge as a percent of annual 

discharge during the peak migration period is similar for all the river system% 

4 comparison of mean annual water temperatures indicates the Similkameen River is 

slightly warmer at 7.9’C than the Methow (7.6’(Z), Wenatrhee (7.4’C), and Entiat 

Rivers (5.4’(X). During the expected period of peak upstream migration, August to 

3rtober, the mean monthly water temperature declines from I5.4-10.OoC on the 

Similkamwn River, l4.3-9.3’C on the Methow River and 13.9-8.7’C on the Wenatchee 

Rivrr. 

4 rompariron of th.? physiral characteristics of these Upper Columbia River 

triblltaries with the Similkameen River indicate5 that thc=re are mow similarities than 

differences between the drainages. This is supportive of the expertation that adult 

summer steelhead would return to the Okanogan-Similkamwn River system during the 

Cam? migration period as the other river systems, and would therefore be the basis of 

a quality fall fishery. 
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TABLE 4-21 
F%ysical Comparison of the ‘Yenatchw, Entiat, Methow and Similkamwn Rivers’ 

Wrnat+~e IIivcr 3370 
Fntiat Rivrr 526 
Vrthow River 4589 
Silnilkamern XFwr 9190 

MEAN DISCHARGE IN m3/s 
JAN FEB MAR APR ___~__ 

Wenatrh?e River 51.5 53.7 61.0 93.1 
Entiat River 2.9 3.1 3.9 7.8 
M?thow Rivw 11.8 12.1 IS.8 38.7 
Similkamen Riwr 17.1 18.7 19.4 54.7 

MEAN DISCHARGE IN PERCENT OF AVERAGE 
JAN FED MAR APR ---~ 

Wrnatrhee River 4.5 4.7 5.3 8.1 
Entiat Riwr 2.2 2.4 3.0 6.0 
Metlmw River 2.2 2.2 2.9 7.1 
Similkameen River 2.2 2.4 2.4 6.9 

MEAN WATER TEMPERATURE (OC)’ 
JAN FEB MAR APR _______ 

Wenatchee River 0.6 1.0 3.0 6.2 
Entiat River 0.0 0.5 2.2 4.8 
Methow River 0.8 1.0 2.9 6.1 
Similkameen River 0.3 0.3 2.4 5.9 
Okanogan River 1.0 1.3 4.0 8.2 

I Sourres: Water Survey of Canada 
USGS - Water Rewurrec Division 

19y 

230.1 
29.7 

138.0 
227.4 

JUN 

290.6 I 48.8 51.5 27.2 31.3 48.7 53.5 95.6 
44.5 19.1 6.5 3.5 3.0 3.2 3.5 10.9 

157.3 64.2 20.6 13.9 15.0 15.0 13.8 45.1 
259.7 86.1 26.1 17.4 20.5 25.0 21.7 66.2 

MAY 

20.1 
22.7 
25.3 
28.6 

JUN JUL - - 

25.4 13.0 
34.0 14.6 
34.3 11.8 
32.7 10.8 

MAY IUN 

9.7 12.6 
7.5 9.7 
9.7 12.7 
9.9 13.4 
13.0 16.9 

Elevation (m) uran :Annllai 1. \: ?.u;lolf 
At Gau~‘t -mn?’ 

207 28.4 
475 20.7 
274 9.8 
347 7.2 

JUL AUC SEP OCT NOV DE; ANNUAL -~---- 

JUL 

14.1 
10.7 
14.4 
15.4 
19.1 

AK 

4.5 
5.0 
3.8 
3.3 

AUC 

I 3.9 
10.4 
14.3 
15.4 
18.8 

SEP OCT NOV DEL - --- 

2.4 2.7 4.3 5.1 
2.6 2.3 2.5 2.7 
2.5 2.8 2.7 2.5 
2.2 2.6 3.2 2.7 

SEP OCT NOV DEC -__ __~ 

I 1.9 8.7 5.2 2.3 7.4 
8.7 6.1 3.4 I.2 5.4 
12.4 9.3 5.7 2.5 7.6 
13.4 10.0 6.0 2.5 7.9 
16.2 12.0 7.3 3.2 IO.0 

ANNUAL 

100.0 
100.0 
100.0 
100.0 

ANNUAL 
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CANADA -~.-. -..-..-.. 
U.S.A. 

El Gauaina Station . - 

d-- Catchment 

A 

WELLS DAM 

FIGURE 4 - IO 
Catchment Areas and Locations 
of Active Gauging Stations on 
the Similkamren, Methow, Entiot 
and Wenatchee rivers 
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4. I4 Potential Sport Fishery 

III rlrdrr Ii, il,rrP IlIlly ;Iddr ~5 flw vxionw s-onzidrr;~Iionr of r?lahli<hinp, iti cporl fishc.ry 

Iucrd on ctwlhrad trout in the Similkamrrn basin above Enloe I)am, it i< instru’t;vr 

to rxalnin? the existing fishery there. This certion addrpssrs the present fishpry bawd 

on non-anadrolnow trout species above Enloe Dam and thr growing stwlhead fishery 

helow thr dam and cummarizes some of thr fpaturec of a potential stwlhead fishery 

~hovr thr dam. 

4.14. I Prvpnt Resident Sport Fishery Upstream Of Enloe Dam 

A? part of BPA’s program of consultation with th? various agwvies, Tribe and 

orgarlizatiorv with interest in potwtial fish passage of Enloe Dam, significant contart 

lha~ hwn angoing with the B.C. Fisherirs Branch. Following frown a suggestion by 

rrprcrmtafivm of that agency (C.1. Bull, personal rommuniration, 1984). a detail4 

FIKVC’~ of 5imilksmwn anglws was condurted in the summer wason of 1984 TO 

IIWII~IP~I vvrral asp+-tc gf angling pressure, sport fish harvrst and angler attitudrx 

T!r :-rncuc method employed was bacirally that described by MalveTtuto et. al. (1978) -- 
GT’I :hght ‘nodifirationr. The= full report of thi5 effort including the objcrtivps, 

:nrtl~nd~, rrsults and analysis are contained in Appendix 2. Only a brief summary of 

+o~nc of the wlipnt findings are prcented here. 

l~lw rnr~hod employed relies on non-uniform probability sampling technique< and 

clr’;lm-<ide intrrvi?ws to gathsr th? base data on anglers, their ratch and their 

!7JrV?%t. fhir allows statistical extrapolation from thr base data to estimate< 

vvr-+;: hoth tim? and distant? throughout the basin. A trained field ‘rrw, 

.~L~,:‘II..YI~.c~ by {periodic rounts fro:n a FPottrr airrraft, surveyed approximatrly 400 kin 

f740 ;nilr%) of qtrram. Interview were rondwtcd on 62 dayc, within defined sampling ,. 

unilc qf tlv stream, whirh iwlud?d weekday%, all wvakrndc and all statutory holiday? 

(in mhm~~-r campI? sin?) during tlw period from 23 7une through 8 Srptrmber 1984. 
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4 total or 336 anglers were interviewed and they reported a total catch of 631 fish 

with only 229 of those kept (harvested). The bwakdown of the catch and harvest by 

Fperies and size wa5: 

Harvest 

Catch Number % of Catch x Fork Length x Weight 

Rainbow trout 

Brook trout 

Cutthroat trout 

Mountain whitefish 

Squawfish 

Total 

475 155 32% 19.7 rm 77.5 gr. 

138 62 45% 19.0 cm 72.3 gr. 

I I 100% __ -- 

IO 8 80% 30.7 cm -- 

7 3 43% __ -- - - 

631 229 36% 

All of the brook trout came from the tributary system romposed of Allison and 

Summers Creeks, where that species has been stocked. 

The origin of thr anglws was determined to br 16% from the Ioral ar?a, 71% from 

rlwwhere in B.C., 6% from other provinces and 6% from other countries. Of the local 

rpsidentr, nearly 90% had come to the river Fperifirally to fish, contrasted with only 

39% of the non-rrsidents (61% had other primary reasons, mainly family camping and 

just travelling past, for being on the river). The local residents seem to prefer fishing 

the headwater lakes that have been storkpd. Thczse results reflect the rather poor 

capability of the Similkamwn River to draw anglers despite its extansive stretrhe5 of 

easy arre?s from the highway. The small siz? of the fish ratchable in the system 

probably has a great deal to do with th? poor drawing poww. 

Effort by anglers was alw reported to be low, averaging less than two hours for an 

angler day. This averag? varied on a monthly basis betwwn 0.8 and 2.5 hours, and 

again reflects that the principal recreational activities wer? other than fishing. 

Th? m?an daily patch pc=r unit effort waz highest in June at 2.2 fish/hour and decliwd 

to below I for thr remainder of the seacon (0.4 fish/hour in September). These 
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f-lxtrapnlationc of the base data to the wtire cyqtem for thr four month period 

rrzlll!rd in rhr following average estimatrc. 

Total angler effort = 7,518 days (13,410 hours) 

Total -dtch = 10,791 fish (harvest of 4,619 fish) 

Total ratch of rainbow trout = 7,554 (harwst 2,493) 

Total ,-airh of brook trout = 3,237 (harvest l,457j 

Total ratrh per unit effort = I.4 fish/day (0.8 fi5h/hour) 

Total harwst per unit effort = 0.6 fish/day (0.3 fish/hour) 

:)uitp obviously the distribution of effort, ratch or harvest was not uniform amongst 

all w-fionc of the= hasin. The following estimates were ralrulated for the four month 

<umnrrr period. 

Effort CatI- :iarvr<t 

(Rnglw Days) (Number) (Number) 

2,781 5,557 1,879 

2,201 840 375 

1,732 7,063 2,405 

1,723 2,038 648 

449 329 149 

354 87 87 

,\pprox. 0 NIA N/i\ 

Approx. 0 N/A Nl,n, 
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of 88% were in favour of the introductions, 9% were underidrd, and only 3% were 

opposed. In response to the question if they would make a sprcial trip to the 

Similkameen to fish for steelhead, 49% said y?s, 48% said no and 3% were undecided. 

Of those anglers who said they would spend more time if steelhead were introduced, 

46% indicated they would spend at least a weekend, 16% said a week or more and 38% 

said a day or less. Overall, 30% of the interviewed anglers felt that steelhead 

introductions would not effect their angling effort and 70% would make a Fpecial trip 

or expend more effort fishing. 

4.142 Present Sport Fishery Below Enloe Dam - 

As indicated in Section 4.14.1 above the IEC BEAK Consultants Ltd., 1984 summer 

cr?.?l survey did not include the U.S. portion of the Similkameen River below Enloe 

Darn or Palmer Lake. In general fishing effort for resident species on the mainstem 

Similkameen River betwren Enloe Dam and the ronfluence with the Okanogan River is 

relatively light. Major sport fish captured below Enloe Dam include rainbow trout 

(m gairdneri), mountain whitefish (Prosopium williamsoni), lingcod (Lota Iota), 

smallmouth bass (Mirropterus dolomieui) and rarp (mnus w). - 

Angler effort and harvest for <ummer-run chinook salmon which enter the 

Similkamrrn River in August and September is presently light. The small harvest is 

Inairlly rpctrirted to avid anglers who are local residents of thp area. 

Thr summer cteelhead sport fishery which has recently been introduced by the 

‘Washington Department of Game 1983 and I984 Tmolt stocking program in the 

5imilkalnern River seems to have produred excellent results during the 1984-85 

<pacon, representing the I-ocean adult return of the 1983 smelt plant. The Washington 

Department of Came punchcard data for the 1984-85 ceacon whirh will provide 

information on angler effort and harvest will not be available until mid-summer 1985 

(K. Wiliiam5, pers. romrn., 1985). 
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4.14.3 Potential Ste?lh?ad SEt Fishery 3n Similkam?en Riwr _---- - -__ 

The I;:I~F?YF of Wells Hatchpry summer steelhead rrturning from slnoltq plantrd in Ihp 

L1rthow River is indicative of the potential to prodwe a similar quality sport fichrry 

in Ihr Silnilkamwn ?.ivw. Preliminary indipation? frown th? 1983 2nd 1984 cmolt 

plants in the Similkameen River arc= that the l-wean yrar ~1x5 returned iq ;ood 

~umhcr~ providing the best fall and spring steelhead fishery on rewrd (since 1967, 

T,xblr 4-Z) for the Okanogan and SimilkamPen Rivers. The expansion at Well< 

Iiatci~rry to provide 250,000 <molts annually for planting in th? Sirnilkameen Riwr and 

;I,-hirvrment of fish pssagr at Enloe Dam will provid? dcvs~ to extensiw sp~~vning 

;Ind rparinz habitat availabl? in the upper watershed. Th? rontinwd cuppl?mrnt.3tion 

of irlifi,-ial produrlion roinbinrd with ndlural prodwtion i5 projcs-trd to provide a 

tilta ctwlh?ad TII~ of 22,300 and harvest of 2,228 in year< 49 and 50 bawd on a 10% 

VIITLIT hxv?Ct (S?ption 4.10). In rontrayt, at a 40% allow3blr harvnct prr y?ar tlw 

tow! run <jz* would br 9,800 in years ‘f9 and 50 with a harvest of 3,923 qtwlhead. 

4! III-. present tin? the potential for a viabl? sport fishery on the Similkameen River 

app,~;+rs TV lx exv!lent. Howrvcr, many fishpries managcnent de<-ision ar? required 

~c~~?ar~lin;: corh iFCue< 3s tlw ultilnatr stocking ctrategy; harvcqt alloration among UC~IF 

in K~~lringt,n. R.C.. Tribes and <port fishwrnen; and protvtion of wild fish. ,411 of 

:‘~ccc f;l-Lors are fartorc which will influence the eventual six of the r?ln. In 

,ldil:l~o”. manv f,~rtor< rc!atjng to th? behavior of Well5 Hairhery Fmolt< plantrd in 

!‘I\, ~;~n~lkri~??n Rivrr arp ctill unknown. 

4. I5 Harvest Management Considerations 

In orrlrt to ~cec the potential benefits to b? realiwd from the stabli<hment 0: a 

cw~ :?r .:l~~.tl!wad fichwy in th? Similkamwn River by d?vrloping a natural run of will 

r~~l~~ ,;~l 111 ar!ifirial cupplrmentatjon as outlined in Sertion 4. IO. tlr rno5f approprldte 

~r~~cllv,ri of maximizing natural produrtion <while controlling the c-ommrrrial (nativr and 

,~oIII~,<:+) al\d rrrrrational harvest in Rritich Columbia and Wa<l>ington muqt !IP 

d,-rr,rinirl?d. Thr rccourv user groups which chould be wnsidr-rrd in d?velopmrnt of a 

unifirtl harw<t manag?mr?nt strategy and their pr?s?nt wtimated harvest of the W?llc 
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Iiatrhery - Methow River/Okanogan River/Similkameen River storks in the Columbia 

River below Wells Dam is as follows: 

User Croup Washington B.C. 

(1983 and 1984 estimated) % z! 

Commercial Fishery - domestic - incidental 

Commercial Fishery - Native - incidental 

Recreational Fishery (1982 WDG punrhcard) 

O-I 0 

I 0 

8 0 

A comparison of the current sport fishing regulations in British Columbia and 

Washington is presented to illustrate the variety of freshwater fishery management 

strategies employed in ihe Pacific Northwest with respect to steelhead and rainbow 

trout. 

4.15. I British Columbia Fisheries Branch 

In British Columbia, the 1985/86 Synopsis provides an annual province wide catrh 

quota of IO steelhead (rainbow trout greater than 50 cm fork length) for all waters. A 

maximum daily catch of 0 wild and 2 hatchery steelhead in Vancouver Island Region I 

rivers is permitted where a catch and release fishery has been employed to protect 

wild storks. Other general restrictions include use of single barbless hooks, a general 

bait ban (May I - November 30) and a new requirement that after an individual’s daily 

quota ic reached, no further fishing is permitted. For the Thompson River in Region 3 

only 2 steelhead per month may be harvested. Two daily possession quotas of I 

~qteelhead or trout over 50 cm are permitted. Aggregate trout for all streams in the 

R.egion is set at 4. The annual closure ocrurs January 1 to May 31 to protvt 

5paW”WS. 

The B.C. portion of the Okanogan-Similkameen River system is lorated in Region 8. 

The catrh quota for trout over 30 cm (FI) for all streams is 2 and for trout over 50 rrn 

(FI) for all waters is I. The aggregate trout daily catch quota (all species, all sizes) is 

4 for all streams, 6 for all lakes and 6 for all waters in the Region. A possession limit 

of 2 daily quotas i% in effect. The Okanogan Region is rurrently ronsidering a 
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lnillilnurn Fizr limit for rainbow trout (C. Bull, pwc. wmm., 1985) of IO inchv ill an 

;!ttrmpt ro improve th? quality of the sport fi5hwy. Th? Similkamwn River and it< 

tiibutariez are vxcmpt from the gwwral spring stream rlowre whirh is in effvt for 

other riwr systems in the Region. 

4.15.2 Wshington Department Of Came 

Wwh;ngton Department of Came Region II regulations for 1985 which apply to th? 

Okan?gan and Similkamwn Rivers indicate an annual ratch quota of 30 steelhead owr 

20”. with a maximum of 20 captured above Bonneville Dam. In gweral no distinction 

i< -;ladr b?:.u?en wild and hatrhery stwlhead in Washington State with a maximusn 

daily .-atrll of 2 fich owr 20” and a possession limit of 4 fish owr 20”. In Region II 

K-.II,.\I quorac for trout arc no more than 8, 3 owr l4”, and 2 owr 20”. A poswssion 

limit i5 yet at I catch limit, only 2 stpelhead owr 20”, with a minimum rainbow size 

lilni: of 6”. 

Sprc-ial rpg\llation< inrlud? no annual clo~urr in the Okanogan Riwr with ~IO~LIT?C 

lan~~ary I to March 31 and May 25 to De-ember 31 for both th? Similkameen and 

Llet IJOLV R iverq. More restrirtive regulations apply to th? \Venatrhee and Entiat 

T? i vc.rF. Far thr Entiat River rlosures occur allay 25 to November 30, January I to 

Marrh 31 (trout minimum length IO”) and D~PYII~~~ I to Dwwnbw 31. The 

‘~I?~l,slrhcc River frown it< :nouth to th? lrirlc= River Road Bridge is rlovd Uay 25 10 

Yovc:nbv 30 (trout minimum length 8”, all cte?lh?ad ovrr 20” must Ibe releawd 

~II,~K:~~:I~~~). lanuar'~ I to Llarch 31, and Derembw I to Derrmbw 31 (trout ,niniin;lm 

I<-nz: h IO” , srrrlhrad daily ratch limit of 2over 20”). 

41 t’lr prv~nt time, Triks in British Columbia and Wachington support paqwgr at 

Fnlor~ I>am and development of a summer steelhead fishwy in the SimiIkamcrrl 

I?iwr. Uative harvest in Washington State howevrr is generally targettpd on chinook 

wlmon witch steelhpad raptured incidentally during thrir Fall and Winter Trraty 

fichprirq. 4~ m?ntion?d in Scrtion 4.7 Native ratrhes of stvelhpad have increased in 

~vcavcn~ year< tc~ ISI and 712 in 1983 and 1984 respectively with Well< Hatrhery rrturn? 

~~r[>!~r<c-n~i”fi approximately I% of their total harvest. 
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British Columbia Natives have indicated their support for steelhrad trout and salmon 

introduction into the Canadian portion of the Similkameen River. At th.e present time 

the Osoyooc Band from Oliver in the Okanogan Region are allocated an annual harvest 

of swkeye salmon (10% of the run) from the Okanogan River below McIntyre Dam (B. 

Kurtz, DFO, pus. ~ornm., 1985) by spear and gaff fishing. In 1984, approximately 

2000 sockeye were taken from a run estimatrd at 40,000. 

4.15.4 sport Fishing Associations 

Sport fishing organizations in British Columbia (B.C. Wildlife Federation, Pentivon 

Flyfishers, Ospreys, Steelhead Society) are generally supportive of creating a new 

sport fishery on the Similkameen River, however they rely on the B.C. Fisheries 

Branch technical representatives to assess the merits and risks of the propozal. 

Concerns expressed to date include possible disease transfer, requirement for 

additional management in the Region, harvest allocation and harvest of a Iws 

desirable late running steelhead rather than the more preferable fall run. 

4.16 Disease Profile Of Other Upper Columbia River Fish Stocks 

Although the main emphasis of an anadromous salmonid stocking program in the 

Similkameen River system upstream of Enloe Dam is presently on summer steelhead, 

thr possibility Fxists that other anadromous species may be introdured or stray into 

th? upper Similkameen River once passage is arhieved. For this reason, a description 

of the fish diseases documented in other upper Columbia River anadromous stocks has 

been ,-ompiI.?d below. 

4.16.1 Wells Hatchery Summer Chinook 

The uppu Columbia River summer rhinook run is currently the dominant romponent 

of the Columbia River summer chinook population with the other main romponent 

being the Snake River run destined primarily for the Salmon River in Idaho. The 

prrvnt upper Columbia River run is a remnant of a much larger run that was wverely 

imparted by the ronstruction of the Crande Coulee Dam and to a lesser extent, the 

oth?r mainstem Columbia River dams (ODFW, WDF, WDG and IDFG, 1984b). 
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~?llc Dam Hatchery ig presently the primary production facility for upper Columbia 

Xiv\‘, mummer chinook. 

NII wral diwasrs have been diagnosrd at Wells Hatchery however bacterial kidnry 

dicr~>v (RKD) ‘.“a~ diagnosed in 1984 (K. Hopper, pen. comm., 1985). and eye fluke has 

31~0 hwn idrantifi?d (ODFW, WDF. WDC and IDFG, l984b). 

4.16.2 Similkameen River Summer Chinook 

Betwem O~tokr 28 and 31, 1984, IEC BEAK Consultants Ltd. firheries biologists 

r-oll;..~t?d 52 frrsh Similkameen Riwr summer chinook carcasvz and 16 ovarian fluid 

<amplrz to br examiwd for evidence of furnunrulosis (Aeromonas salmonirida), - -- 
rntr-rir rpdmouth (Yer5inia rurkeri), bartwial kidney diwaw (BKD) (R?nibarteriu_?l -- 
~al~~loninarurn, rrratornyxoqis (Ceratomyxa Shasta), -- the proliferative kidney diwace 

eliologi,- agent (PKD), infectiow hc=matopoietl ‘r nevosis (IHN) virus and infertigus 

n~n~~alir n~rroFj5 (IPN) virus. 

Thr i~l;non rarcazcpc and ovarian fluid samplw were shipped the sam? day they wrre 

r)lirrtrd 10 Bio Med Rcwzarrh Laboratorirs Inc., Seattle. Bio Med Txamined thr 

(carca~-.,‘< for non-viral disease agents and along with th? ovarian fluid samples, 

rw~,~vr-l :iscw camplrs (rpleen and kidney) and delivered them to the National Fishery 

l!rc~,~r+ Ccntcr ill Srattlr for viral disrav detrrlninations. 

-“,cr!r rc~drnoutll, RKD, YD, or PKD. Howrvrr, 62 percent of the rarracse< had 

-cr.l!n\nyxo<i5 infe’tionc and all fish had high level< of non- R. salmoninarum bactrricl - 
(17 h~idilcyc Jnd !iwr (.\ppendix 3). No virwec wer? isolated frown the 16 ovarian fluid 

wcj i? kidnryicplrcn ~amplrs cxamitwd (Appendix 3). 
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4.16.3 Okanogan River Sockeye 

Sixty-five ovarian fluid samples were collected by IEC BEAK Consultants Ltd. from 

spent sockeye salmon females in the Canadian portion of the Okanagan River near 

Oliver, B.C. on October 18 and 19, 1984. 

The samples were shipped to the National Fishery Research Center, Seattle for 

infertiouc hematopoietic nerroris (IHN) virus determination. 

The infection rate was found to be 94 percent (61/65 samples). The results were felt 

to be typical of sockeye salmon populations in general (Appendix 3). 
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5.0 PASSAGE ALTERNATIVES 

5. I Rwkw Of Agencies And Tribes Preferred Mode Of Passage 

nP\ hcl< condwtc-d an extcn+w vnzultation program with govrrnment .3grnri?c, 

‘Tribrc and organizations in both the U.S. and Canada that have an interest in tlv 

qurqtion of fish pacsagr over Enloe Dam. An indiration of that wn5ultation pffxt is 

tlw widr distribution that was given to the progress report (IEC BEAK Consultants 

L!d.. Scpl?mber 1984). That distribution list i< reproduvd in Appendix I of thiq 

rf-LKlr,. 

On<, lunrtion of that consultation program was to colirit ro!nmPnts from th? varIws 

r,roup? ~-ibc~t their preferred mode of fi%h passage over Enloe Dam. Probably for a 

varic-ty of waconc, rmany groups chow not to identify a preferenc?. 3f those that did, 

Iher? ws ,3 diversity of opinion. This section attempts to summarize thou opinion5 

.Ind clrawc hravily on the written rommunirations that ar? reproduced in Appendix I of 

tl~lii svrport, .I< WRII il< thaw in th? progrrc< rrport of Srptwnber 1984. 

Tht. ::olvill? Confrd?rated Tribes responded in a letter by .qI Aubertin to BP.4 dated 

i%~,-pmbrr 17, I984 rrctating their earliAr position that their prefercwv ic remnnvill of 

kI!oc, rho, and thaf they ar? oppowd to hydroelertrir dc=wlopm?nt on the river. 

l-h-\’ ~It-d th? r,-,?son5 of preswving Fxisting run< of <aImon and other fich in thr 

k!r~!!ki~nrcn Vvrr and to ;1IIo)w for cffrrtiv? rehabi1itali.w and utilization of the riwr 

’ “~ i Thor\ p~,~rpovc (Apprndil I). 
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In letters to BPA dated Dcember 21, 1984 and January 4, 1985 signed by Donald W. 

21oos, Director, the Washington State Department of Erology expressed qualified 

wpport for fish passage at Enloe Dam (Appendix I). Their qualifications were that 

survival of downstream migrants at mainstem Columbia River dams should be 

improved first and secondly that the mode of passage should not preclude the 

rrstoration of hydroelectric power production at Enloe Dam. 

The National Marine Fishery Service, in a letter from Dale R. Evans, Division Chief to 

L.W. Lloyd of the Bureau of Reclamation dated lanuary 22, 1985, reiterate their 

support for fish passage at Enloe Dam and identify dam removal as probably th? most 

frasibl? and rest-effective alternative (Appendix I). They also note that the Bureau 

of Rerlamation had earlier idrntified dam removal as the preferred passage 

alternative in the December 1976 Environmental Impact Statement on thr Oroville- 

Tonarket Unit Extension. 

In a Memorandum for Record dated March 14, 1985 which summarized an inter-agency 

mwting on 26 February 1985, the Army Corps of Engineers outline their feasibility 

ytudy plan of alternativr hydroelectric developments on the lower Similkameen 

Rivrr. They point out on page 6 that the trap and haul alternative for Enloe Dam 

migh! be the most easily adaptable passage alternative to the large dam, should it b 

built, and that laddering may be inconsistent with the large dam depending on the 

Fwnomic life of the passage facilities (Appendix I). 

The Washington Drpartment of Came are on record, via a letter dated Jun? 8, 1984 to 

lohn Palensky of BPA from Frank R. Lorkard, Director, as favouring dam removal as 

their first preferenre for the long term, but r?rognize th? diffirulties of 

accomplishing that. Their second rhoire is a trap and haul facility which they poinr 

out would have several advantages over a ladder, namely: 

I. It could be used for collecting and transporting broodstock; 

2. It rould limit passage of some species; 

3. It could trap wild spawners if the dam were removed; and 
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4. It would allow captur? and c?l?rtion of wild fish for we ac 

h,~l,~lwry hrood<lo~k, (WC Appf.ndix A of ITC nFAK Con~ult,inl~ 

Ltd., 1984 progress report). 

‘he Okanogan Public Utilities Distrirt have applied to the Federal Energy Regulatory 

c:onlmission for a lirwee to reactivate Enloe Dam for hydroelertric power generation 

,Irld would therefore obviously br opposed to any passage alternative whirh would 

infringp upon that Tossibility or detrart frown its ?conomir viability, and havr not 

<tatPd a prrferewr for a passage alternative. 

5.2 Description Of Passage Alternatives 

5.2. I lntrodurtion 

SIX alternatives to provid? upstream passage at Enloe Dam have been developed to a 

ronceptual Ipvel of design. These six altwnativec fall into three general rategorirs: 

0 Fishwayq; 

0 Trap and Haul Systems; and 

0 Dam ? emoval 

0 Alternative I - Fishway From Falls; 

0 ,4lternative 2 - Fishway Below Powerhouw; 

,I \I~~*rn;ltivr 3 -Trap And Iiaul At Fall%; 

0 ,Altrrnatiw 4 - Trap And Haul Below Powrrhouw; 

0 4ltwnative 5 -Trap ,4nd Haul At Railroad Bridge; and 

” 4ltrrnatiw 6 - Dam Removal 
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Alternatives I through 4 and 6 are located at the Enloe Dam site. Alternative 5 is 

located further downstream. Figure 5-1 shows the existing Enloe Dam site. The Enloc 

Dam site is characterized by a 54 ft high gravity arch dam, a 20 ft high natural water 

fall below the dam and an unused powerhouse and penstock on the right bank. Terrain 

along the right bank and downstream of the dam is steep and has poor arress, it 

therefore, is less suitable than the left bank for fish passage construction. The left 

bank has good access and more gradual slopes. To the extent possible, all constrwtion 

schemes at the Enloe site are located along the left bank. 

Alternative 5 is located approximately 2 miles downstream of Enloe Dam. This site is 

shown in Figure 5-2. Good access is presently available to the left bank of the 

Alternative 5 site. 

In 1981, Public Utility Distrirt No. I of Okanogan County (PUD) filed a Federal 

Energy Regulatory Commission license appliration (Projert No. 2062) for 

redevelopment of hydropower at Enloe Dam. The PUD’s proposal has been considered 

in the development of passage alternatives. Alternatives 2, 4 and 5 are designed to be 

rompatible with hydropower development at Fnloe Dam. Alternatives I, 3 and 6 are 

not wmpatible with the PUD’s plans. Although Alternatives 2 and 4 were developed 

to be rompatible with hydropower, some conflicts still exist. These are discussed in 

the following serfions. 

5.2.2 Alternative 1 - Fishway From Falls 

-Cal Description - 

Alternative I is a fishway whirh would be construrted on the left bank of the 

Similkameen River between Enloe Dam and the falls downstream of the dam. The 

alignment and details of the fishway are shown in Figures 5-3 through 5-5. Entram-es 

wnuld be lorated at the base of the falls, and the 78-pool, vertical slot fishway would 

wnt~nue upward along the left bank and exit above the dam. The vertical drop 

between the entranres and exit is approximately 79 ft. 
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Fish approwhing the falls would enter one of two entranres located at the baw of the 

falls. Thr upstwam entranre would k ronstructed to provide low to mid-flow 

,‘,‘h’..‘l,:“: ,I,<, dnwtrslrr;~rn rntrarwr wottld provick, Inid- to Iriglt flow pitssngc’. 1’0~11~ 

;~bnv~ thr t*rttrancr pool would bp 6 It widr by IO ft long with a Iminimum water depth 

of 4 ft. Raffles between pools would be the vertidal slot type with a 1 ft slot. Th? 

maxilnurn drop betwaen pools would be I ft. The lower section of the fishway would 

lbr twicr folded wifh common walls. This arrangwnent woulrt provid? an wonomi-al 

+-sign through savings in concrete and rock exravation. Two additional folded 

<rrtrons would br rrquircd above the falls to maintain a uniform hydraulir gradient. 

From thr antran?? pool to a point approximately adjacent to the darn rrest,‘thn 

fishway slope is lOH:lV (ten horizontal to one vertical). Beyond this point, site 

chararteristicc and economical design dirtatr the fishway be buried and set on a 

nrarly horizontal slope. The width of the buried section would be decreased from 6 ft 

to 4 ft to maintain suffiriently high transport velocities. Th? fishway .c=xit would bc 

lo~;+~cd II tlw ?nd of the buried wrtion. The exit would be protctrd with a 10 in 

<-Ipar spare trashrack, slowd 60’ from the horizontal. 

The entire fishway, including walls, slabs and baffles would bc= construrtyd of 

rr>i~~torrr~l 8~.on-ret?. Thr lower portioN> of the fichw.ay would br wvcrrd by a wnorl 

dwk ro prrvent unwntrolled flow from entering th? fichway. The remaining fishway 

wrtion u,>uld be rovered with a galvaniwd grating to prevent poaching. Th? Cxit 

rrncl!rark would br constructed of wood to minimiz ic? formation. The auxiliary 

w~t(‘r intakr trashrack would be submerged approximately 2 f: to proven! irp 

lorrwtion. 

<twlhead ar? estimated to arrive at Enloe Dam in their upstwam migration during thr 

p+wl of CPtober through Nowmber and F?bruary through May, when flows in thn 

\i:nilIcamrrn R ivrr vary bntwwn 400 rfc and 5,500 rfc. Under thesr flow conditions, 

tailwatw on the fishway will flurtuate about 7 ft. To compensate for thP widr 

fl~v-t~latian ill t.2ilwatpr. th? lower four pools would operate with th? low flow 

C~~II~<I”TC brtwc-rn flow of 400 rfs to 3,000 rfs. Above 3,000 rfc, th? lower four fwls 

wwrlrl IX- shunted by slide gates and fish would enter the fifth pool dire,-tly from tlw 

<~ll,r,,ll“C pool. This operation rrquircs only 4 ft of freeboard bryond the minimum 
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water depth of 4 ft and eliminates the need to ronstrurt approximately 3 ft of wall 

and baffle height over the entire fishway length. 

As the flow in the Similkameen rises, flow through the fishway will inrrease from 30 

rfs (at low flow) to 55 cfs (at the peak design flow of 5,500 rfs). Flow in the fishway 

would be controlled by the vertical slots and the water surface fluctuations of 

entrance and exit. Since the ladder flow of 30 cfs to 55 cfs would not attract fish 

under all flow renditions, auxiliary water would be added to the entrance pool. Up to 

50 cfs of auxiliary attraction flow would be provided through the intake at the lower 

ladder section. The trashrack on the intake would have a 7/8 in clear space, with flow 

rontrolled by a slide gate. Auxiliary water would k diffused into the entrance pool 

through a diffusion grating with I in clear space. Maximum velocity through the 

grating .would be 0.5 ft/ser. 

Operation 

Alternative I would be capable of effertively passing the estimated fish runs that may 

br rsfablished in the Similkameen River. If fish arrive at the site later than the mid- 

May estimate, however, the confined area at the site and high flows would make 

pac<age very difficult. 

Thi? alternative requires a substantial rapital investment, but little operation and 

maintenance rort. Periodic adjustment of gates and clearing of trashracks are the 

principal maintenance requirements. 

5.2.3 Alternative 2 - Fishway Below Powerhouse 

Phyqiral Desrription 

Like Alternative I, Alternative 2 is a vertical slot fishway located on the left bank of 

the Similkameen River. The 80-pool fishway would begin at a barrier dam located 

downctream of the old powerhouse, and would rontinue upstream along the left bank 

to exit 90 ft upstwam of the dam. Alignment and detail< of Alternative 2 are shown 

in Figur?s 5-6 through 5-9. 
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Fish migrating upstream toward Enloe Dam would be stopped by a swimming barrier 

lorated normal to the course of the stream. The hydraulir height of th? barrier would 

be approximately 9 ft. The crest of the barrier would be ogee in shap?, with a sLoped 

apron (3H:lV). Fish would enter th? ladder at the left abutment of the barrier through 

a single entrance. Auxiliary attraction flow would bP added by a wall diffuser to th? 

entranrr Pool. Like Alternative 1, fishway Pools would be 6 ft wide and 10 ft long 

with I ft of head loss Per pool. Depth of flow in th? fishway would vary from a 

minimum of 4 ft to a maximum of 8 ft. The fishway slope would be lOH:IV. 

Pools in the lower section of the fishway would be “starked” in two l~els, similar to a 

parking garage. The lower 16 pool? would be founded on rork; the next layer of 16 

pools would be set above the bottom 16 pools and supported by common walls. This 

concept is used to accommodate the steep surrounding slopes. Run or “flat” sctions 

of the fishway with 4 ft widths, as’discussed in Alternative 1, would also be used in 

this alternative. 

The barrier dam would be construrted of mass conrrete, and the fishway would be 

ronStrurted of reinforced concrete, with slabs, walls and baffles cast-in-place. Buric=d 

sections of the fishway near the exit rould be covered with prerasr concrete. All 

expoTed areas of the fishway would be rovered by galvanized grating. The exit 

trashrack would be constructed of wood to minimiz? ice formation, and sloped 60' 

from the horizontal to facilitate raking. Also, the auxiliary water intake would be 

submerged for ic? protection. 

Run timing and design flows in the Similkameen River for Alternativ? 2 are th? Sam? 

as those discussed in Alternative 1. Like Alternative 1, slide gates would be provided 

in this alternative to control the fluctuation of tailwater and dprreas? the wall and 

baffl? heights. Auxiliary water requirements for this alternative are the same az 

those for Alternative I. 

Operation 

Alternative 2 is capable of passing fish during the decign range of flow in the 

Similkameen system. It may also TV possible to past fish at murh higher flows than 
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th? 5,500 cfs that typically occurs in mid-May. The prinripal advantage of thiq 

fi5hway srh?me i< it5 compatibility with hydropower at Enloe Dam. If hydropowrr ic 

d?veloprd in wnjunrtion with thiz alternative, head would be lost for grmwation due 

to the ronstrurtion of the barrier dam. Loss of head for generation is costly; howpwr, 

thi5 alternative does not prerlude hydropower development. In contrast, Alternative I 

rould not reawnably br developed with the proposed hydropoww projept, sinr? the 

fishway Fntrances would lie well upstream of the turbine discharges. This would result 

in fish being attrarted to the turbine discharge rather than to the ladder. 

5.2.4 Altwnative 3 -Trap And Haul At Falls - 

Phyciral Description 

Altprnativr 3 is a trap and haul system that operates at the falls downstream of Enloe 

Dam. Thr trap system would inrlude a fishway wrtion leading up to a holding pool, 

and a trapping and loading farility. The configuration and details of the trap facility 

ar? chown in Figure 5-10 through 5-12. 

Th? lower fish ladder swtion of th? trap facility would be similar in location and 

Iayauf fo th? Alternative 1 fi5hway. Two entrancq one for high flow and one for low 

flow, would be provided in the first pool. The remaining fishway pools would b? 6 ft 

wide by IO fr long. Weir5 betwew pool< would be half Ic? Harbor type; notrhed, with 

a bottom orifirr. Fich may either pact through orifires or jump over the “notrhed” 

aria :n the rrest of the weir. The depth of flow in pools would be 7 ft. 

nuxiliary watrr would bP added to <even of thr lower pools through chimney type 

overflows. Auxiliary water would be gravity fed from an intake above the falls and 

rontrollpd by a valve. ,Auxiliary water would bp added to th? seven pools to maintain 

a cuffirirntly high transport velocity through pool< as the tailwater rises and flood< 

th? Ioww poolc. A transport, or awrage, wlcrity of I to 2 ft/s?r would be 

maintainad to attrari fich through the Iaddrr. Auxiliary flow would be split evenly 

lbcrwwn poolc; total flow would vary between 25 and 50 rfc. 
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A false weir would be provided at the upstream end 01 the fishway to supply 

approximately 25 cfs along the fishway. The false weir would supply “fresh” flow to 

the fishway, separate from the water in the holding pool. Water would be pumped to 

the false weir from a source above the falls and would be direrted downstream by 

vanes. 

The holding pool would be 10 ft wide by 10 ft long with a depth~of 6 ft, and would have 

the rapacity to hold approximately 200 adult fish. A flow of 2 cfs of fresh water 

would be supplied to the holding pool by a floor diffuser to meet the oxygen 

requirements of 200 adult fish. Excess flow from the holding pool would be released 

into the stream. 

Fish in the holding pool would be crowded toward the elevator with a vertical 

aluminum puwhed plate. Fish would move from the holding pool to the elevator by 

jumping over a weir. Water pumped into the elevator would then raise the fish to the 

elevation of the loading chute. Once loaded into the 2,000 gallon tank trurk, fish 

would be hauled from the trap facility to the upper watershed. 

Arcesc to the trap site iz rurrently available by an irrigation ranal road along the left 

bank of the stream. Improvements, however, would be required along the l-l/2 miles 

of ranal road. The minimum haul diitanre for fish off-loading would be approximately 

four milec per round trip. The average haul distance for the early years of the project 

is assumed to be 60 miles per round trip. 

Operation 

In order to pass steelhead. the fish trap would be required to operate for 

approximately six months. It is estimated that one and one-half full-time employees 

would be nere~ary to operate the trap and perform routine facility maintenance. 

Thic alternative i5 not compatible with the PUD’s plans for power generation for the 

same reason diTrussed in Alternative 1. 
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5.2.5 Alternative 4 - Trap And Haul Below Powerhouse 

ariral Des-ription 

Altwnatiw 4 is a trap and haul farility located at a barrier dam that would be 

constructed immediately downstream of the existing powerhouse. The entrance to the 

trap farility would be 1ocatp.d at th? left abutment of th? barrier dam. Details of the 

trap facility are shown on Figures 5-l 3 and 5-l 4. 

The fichway section below the holding pool and elevator would us? the “stacked” 

design discussed in Alternative 2. Th? fishway pools would b? the half Ice Harbor 

design dirrussed in Alternative 3. The auxiliary water, holding pool and fish elevator 

would bc similar in design and operation to those discussed in Alternative 3. 

Thr pool upstream of the barrier dam would eventually fill with wdiment and plug th? 

718 in auxiliary water trashrark. To pre’vent this, a sluiceway would be provided to 

rlear the immediate area upstream of the intake. .A sluire gate would be used to 

control flow in the sluireway. The sluiceway would be operated only to clear 

material; it would not operate continuously. 

Arwcs for fich hauling is availabl? along th? irrigation canal road to the county road, 

and from the Tounty road to s?lsrted off-loading sites in the upper watershed. A 

wrtion of nw road would b? nwessary betwwn the trap facility and the suspension 

Ibridg? to th? old pow~rhouw. Slope failures have orrurred in two locations on the old 

a-,‘?~ road between the ?usp?nsion bridge and th? dam. Thc=s? slopes rould be 

rehabilitated with fill and the toe of th? slopes protected from high riwr flows. The 

arrow road Fhould be graded, drained and surfaced with crushed rock prior to projrrt 

,-onstrurtion. 

.Alrernativ? 1, is designed to pas< fish effrctiwly through the steelhead migration 

prriod of Ortohrr through November and February through May. For thew six months 

of opwation, a labor requirement of one and on?-half full-tim? employees i5 
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estimated. If species other than steelhead are stocked in the Similkameen River, 

labor requirements would increase. 

Like Alternative 2, this trap and haul alternative is compatible with hydropower 

redevelopment at Enloe Dam. The barrier dam would, however, decrease the available 

head at the proposed powerhouse. 

5.2.6 Alternative 5 - Trap And Haul At Railroad Bridge 

Sitings for the four previous alternatives were based on considerations of operation, 

constructability, cost and hydropower redevelopment at Enloe Dam. Redevelopment 

of hydropower at Enloe Dam is a serious issue. The PUD believes they can 

rehabilitate the Enloe facility and produce power at a competitive cost in the near 

future. From the perspective of the PUD, any alternative that would substantially 

wdure the hydraulic head of their projert, Alternatives 2 and 4, is unacceptable. In 

response to the PUD’s concerns, Alternative 5 has been developed. This alternative 

has no effect on redevelopment of hydropower at Enloe Dam. 

&i-al Description 

Alternative 5 is a trap and haul facility located approximately two miles downstream 

of Enloe Dam, and approximately 200 ft downstream of the Burlington Northern 

Railroad bridge. Facilities would inrlude a barrier dam, short ladder section, holding 

pool, fish elevator and evaluation facilities. Details of Alternative 5 are shown in 

Figures 5-15 through 5-17. 

Th? barriw dam would b? oriented normal to the flow of the Similkameen River. The 

rrpct would be ogee in shape and the downstream face would be sloped 3H:IV. The 

hydraulir height of the structure would h approximately 9 ft. The maximum height 

of the ctrurture would be roughly 35 ft due to the deep stream channel in that 

location. The crest length of the barrier dam would be approximately 125 ft. A 

cluireway would lw constructed at the left abutment of the barrier to clear the 

auxiliary water intake. 
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A single fishway entranre would be located at the left bank, adjacent to the 

!.l”iCWay. Fishway pools would lx half Ire Harbor type, sized 6 ft wide by 10 ft 

long. Auxiliary water would be gravity fed from an intak? upstream of the barrier 

dam. The auxiliary water, between 25 cfs and 50 cfs, would b? split evenly between 

the IOWCY seven pools. Flow to the uppw ladder would be provided by a false weir at 

the h?ad of the last pool. The operation of the trap facility would be the sarnc as 

Altwnatives 3 and 4. 

Truck acress to the trap facility is favorable for this altwnative. An existing 1,300 ft 

~~CPSS road ronnects the site to the rounty road. Although several grades of the road 

are steep and one curve has a short radius, regrading and alignment do not pose 

significant problems. The road should also be surfaced with crushed rock. Easement 

arrows the privat? land should not be diffirult to arquire. 

operation 

Prrformance of Alternative 5 is comparable with all the upstream alternatives (I - 41, 

but has the advantages of better access and complete compatibility with hydropower 

redewlopment at Enloe Dam. 

5.2.7 Alternative 6 - Dam Removal 

Phygiral Description 

Enloe Dam presents a 54 ft barrier to fish passage. Alternative 6 proposes the 

removal of Enloe Dam with subsequent laddering of the falls below the dam to provide 

upctream passage for fish. 

Blasting of pools into the falls has been considered to provide passage at the falls. 

During low flow in the Similkameen River, this would be an effective means of 

pawagr. However, as flows increase toward the peak design flow of approximately 

5,500 rfc, pa5sag? would lx difficult, and weaker fish could be substantially drlayed. 

A qerond ronsideration is the nature of the rock that forms the falls. This rock is a 

joint-rontrolled conglomerate that may not blast in a predictable manner. Therefore, 
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preliminary planning assumes passage at the falls would be provided with a vertical 

slotted fishway similar to that discussed in Alternative I. The principal different is 

th? location of the ladder exit. The Alternative 6 ladder exit would b? located 

upstwam of the falls and below Enloe Dam. Figures 5-18 and 5-19 show th? fishway 

loration and configuration. 

Two considerations in th? dam removal portion of Alternative 6 include: 

I. Demolition of the= strwture: and 

2. Disposal of the sediment that has accumulated upstream of the 

dam. 

Th? k?y ronsideration i< th? disposal of sediment. Enloe Dam reservoir is 

approximately 1.5 miles long and rontains approximately 1.70 million rubic yards of 

wdiment (Nc=lson, 1972). Sediment in the upstream portion of the reservoir is graded 

bet..wen robble5 and sands. Sediment in the lower portion of the reservoir is graded 

b?twwn sands and fines. Thi5 volume and romposition of sediment cannot be released 

in an uncontrolled manner without severe rnvironmental consequences, including: 

inrrcasrd flooding, water quality degradation and deposition of sediments upon 

spawning gravely. In an effort to lessen th? environmental consequenres assoriatpd 

with dam removal, two alternatiw srhpmez for removal have been investigated: 

I. Drrdging of sediments in the Enloe reservoir and subsequent 

demolition of the dam; and 

2. Sequential removal of horizontal wrtions of the dam crest and 

releaw of wdiment through natural s-our. 

Dwdging 

Th? drpdging ?rhemr rould be arromplished by us? of a surtion-dredge that is 

wpport?d on floats. Dredged material would be placed on-sit? for a sufficient length 

of tim? to dehydrate hfore hauling off-site. If a 20 in surtion-dredge is used, with a 
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capacity of approximately 15,000 cubic yards per day, the 1.79 million cubic yards of 

sediment rould be removed in approximately four months. Demolition of the dam 

rould be undertaken after the dredging operation. The dam crest could be removed in 

horizontal lifts; each lift spanning one-half of the crest length. This would simplify 

dewatering substantially. 

Sediment would be hauled to a waste area near the site and graded for stability. 

Slope< of the waste pile rould be revegetated by hydroseeding. Because the sediment 

may contain high concentrations of toxic metals and/or compounds, due to past mining 

and agricultural activities in the watershed, careful sediment disposal and removal 

may be necessary. Preliminary analysis of toxic/hazardous materials performed by 

IEC BEAK Consultants Ltd. in 1984, however, suggests that sediment composition will 

not control disposal. 

Sediment Release 

Dam removal by the second scheme involves blasting horizontal lifts of the dam and 

allowing sediment to be scoured from the reservoir by high flows. The Similkameen 

River has the capacity of rarrying approximately 320,000 rubir yards of the reservoir 

sediment in an average water year. If the entire volume, 1.79 million cubic yards, of 

sediment is assumed to be released downstream, it would take approximately six years 

to flush the reservoir. 

This method of dam removal would involve approximately six separate mobilizations 

of a blasting crew. A monitoring program to determine the extent of the sediment 

after each high water event would also be necessary. The actual rate of degradation 

will depend upon the stream flows and may vary significantly from the six year 

ectimatr. The rontrolling consideration in the release of sediment downstream is the 

carrying raparity of the lower Similkameen River and the Okanogan River below its 

ronfluenre with the Similkameen. Accelerated deposition of alluvial material in these 

low gradient areas could dramatirally increase the flooding in the Oroville-Tonasket 

areas. The U.S. Bureau of Reclamation (1975) and U.S. Army Corps of Engineers 

(1978) indicate that flooding is a signifirant problem in the area, even on an annual 

basir. Before sediment is released from the Enloe reservoir, a romprehensive analysis 
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should b? performed to determine the extent of flooding and flood damages that could 

recult. 

Zorts haw been estimated for both dam removal schemes and are presented in Section 

5.3.2. It is possible that a combination of sediment release and sediment removal 

would yield the most economic and environmentally sound solution, if the BPA and 

other State and Federal agencies elect to remove the dam to provide fish passage into 

the upper Similkameen watershed. 

5.3 Benefit Cost Analysis 

A Benefit Cost Analysis was performed for the Enloe Dam Passage project to 

d?twmine the benefit cost ratios (B/C) for the six passage alternatives. The analysis 

consists of identifying and quantifying project benefits and costs, and determining the 

B/C ratios. The analysis was performed on a present worth basis. A Frderal disrount 

rate of 3 pwrent and a project life to 50 years were assumed. This is consistent 

throughout the economic analysis in the projert. 

There are four romponents to the Benefit Cost Analysis, including a determination of: 

0 Benefits; 

0 DiTbenefits; 

0 Costs; and 

0 B/C Ratios 

These are explained in the following section% 

5.3.1 !+nefit< 

Benefit< of the project are assumed to be realized only from the harvest of steelhead 

trout. Three harvest scenarios have been investigated in the analysis, including a 10, 

20 and 40 percent harvest of returning adult fish. It is interesting to note that as the 

harvest of returning adults increases, the run builds at a slower rate; however, the 

ratrh i< still greater and the project berwfit inrreaws. 
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In an effort to place a monetary value on fish, Meyer’s (1984) estimate of $144.00 per 

Adult sport raught and $21.81 for commercial/Indian caught steelhead trout was 

wed. Table 5-1 shows the number of harvestable steelhead trout for the IO, 20 and 40 

percent harvest scenarios. A brood stock of 115 fish has been removed from the 

harvest estimates. Since these fish are not caught, they are assumed to have no 

eronomic value. 

Using the 3 percent discount rate, the present worth of project benefits was 

determined. Results are given in Table 5.2. 

5.3.2 Disbenefits 

Of the six upstream passage alternatives, three were developed assuming the PUD 

would not redevelop hydropower at the Enloe site (Alternatives I, 3 and 6). 

Alternative 5 was developed without regard for hydropower redevelopment: sinre it 

has no impact on the PUD’s proposal. Alternatives 2 and 4, however, were developed 

to be compatible with hydropower. As mentioned in previous sections, Alternatives 2 

and 4 cause the PUD to lose head for power generation and thereby reduce the 

eronomir benefit of their proposed project. Also, Alternative 2 would require the 

PLID to bypass flow for fishway operation. Since the loss of power would be caused by 

the Enloe Dam Passage project, it is considered a project disbenefit. 

In conjunction with th? PUD staff, the potential economic loss was calculated for 

Altrrnatives 2 and 4. The present worth of losses were determined to be: 

0 $3,259,000 - Alternative 2; and 

0 $2,467.000 - Alternative 4 ’ 
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TABLE 5-1 
Number Of Harvestable Steelhead For IO%, 29% and 40% 

Harvest Scenarios By Project Year 

Project Years 10% Harvest 20% Harvest 40% Harvest 

I-6 830 (183) 1,276 (281) 2, I64 (476) 

7- I2 1,557 (343) 2,221 (489) 3,325 (731) 

13- 18 2, I90 (482) 2,956 (650) 4,002 (880) 

19- 24 2,739 (603) 3,535 (778) 4,392 (966) 

25 - 30 3,218 (708) 3,979 (875) 4,618 (1,016) 

31 - 36 3,631 (799) 4,329 (952) 4,750 (1,045) 

37 - 42 3,995 (879) 4,604 (1,013) 4,826 (1,062) 

43 - 48 4,31 I (948) 4,815 (1,059) 4,871 (1,072) 

49 - 50 4,585 (1,009) 4,982 (1,096) 4,897 (1,077) 

I Numbws reprewnt estimated total harvest by sport, rommercial and Indian 

fiqhrrieq. Numbers in brarkets reprewnt the Indian harvest only. 
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TABLE 5-2 
Present Worth Of Project Benefits Fa I@%, 20% And 00% 

Harvest Scenarios 

Harvest Scenario Present Worth 

IO% $7,215,100 

20% $9,156,225 

40% $I 1,455,335 
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5.3.3 Costs 

Projrrt rests were estimated for each of the six passage alternatives. The total 

project costs include estimates for: 

0 Capital Costs; 

0 Annual Costs; and 

0 Replacement Costs. 

Capital rostq are those rests incurred at the beginning of the project, including: 

ronstrurtion, engineering servires and equipment. Annual costs inrlude +osts of labor 

and farility maintenance. Replacement costs are inwrred periodically for 

replacement of merhanical equipment. 

A prerent value analysis was performed to place capital, annual and replacement cost5 

on a ronsiqtent basis. A 50 year project life and a 3 perrent disrount rate were used 

in the analysis. Tables 5-3 through 5-9 show the detailed rest summaries for the six 

alternatives. This information is an estimate based on the level of detail rompleted to 

date. 

Coqt estimates made by the U.S. Bureau of Reclamation for smolt production and 

outplanting were used in the analysis. The Bureau of Reclamation has rommitted 

$425,000 for expansion of the Wells Hatchery, $125,000 per year for operation and 

maintenance of the Wells Hatchery expansion and outplanting and $65,000 for the 

purchase of a fish hauling truck (Appendix I, MOM - 7 May 1985). After 5 years of 

operation, the Bureau of Reclamation intends to give ownership of the Wells expansion 

to Douglas County PUD. It is assumed that if the BPA were to construct a smelt 

production facility, for the period after Douglas County PUD takec ownership of the 

Well< expansion, it would not cost any more to operate than the Bureau’s estimate. In 

wtimating the fish hauling requirements of Alternatives 3, 4 and 5, the purrhase of a 

liqh hauling trurk was included. Therefore, the rest of the Bureau of Reclamation 

truck i< not inrluded in the Alternative 3, 4 and 5 estimates. 
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TABLE 5-3 
Capital AMI Amual Costs Fa Construction. Engineering, 

Operation And Maintenance Far Alternative I - Fishway From Falls 

Itern Unit Ouantitv Unit Cost Total Cost 

Mobilization & 
Demobilization LS -_ $-- $25,000 

Dewatering LS -_ __ $60,000 

Earthwork 
Excavation. Rock 
Backfill 
Riprap 

$154,000 
CY 7200 144,000 
CY 1100 a 9,000 
CY 40 25 1,000 

Reinforced Concrete 
Slabs CY 310 225 

$578,000 
70,000 

Walls CY 1380 350 4s3;ooo 
Pwrast CY 110 225 2 5,000 

,Metal5 $182,000 
Trashracks LS -- -_ 4,000 
Diffuwrs LS -- -_ 6,000 
Valves & Gates LS -_ -- 55,000 
Grating LS -- -_ I 17,000 

Wood 
Tit Trashracks 

$15,000 
LS -- -- 1,000 

Dvking LS -_ -- 14,000 

Miv-ellaneous $67,000 
Drainage LS -- -_ 4,000 
Acwss Road LS -_ -- 63,000 

Civil Site Work $15,000 

Subtotal $1,096,000 
10% Contrartor 0 d( P 110,000 
20% Contingewy 24 1,000 

TOTAL Sl,447,000 
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TABLE 5-3 Continued 
Capital And Annual Costs Far Construction, Engineering, 

Operation And Maintenance For Alternative 1 - Fishway From Falls 

__- 
Item Unit Quantity Unit Cost Total Cost 

Engilwrring Servirec 
Permi fs $30,000 

160,000 
15,000 
25,000 
20.000 

TOTAL $340,000 

TOTAL CAPITAL COSTS $1,787,000 

,Annual cmtz 
Labor, l/4 FTE @ 32,00O/Year 
Vaintc-nawe/Year 

$8,000 
4,000 

TCTAL fiNNUAL COSTS $12,000 

$309,000 

TOTAL t’ROJECT COST $2,0%,000 

_~ --. -----__ 
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TABLE 5-4 
Capital AIMI Amlal Costs For Construction, Engineering, Operation 

And Maintenance For Alternative 2 - Fishway Below Powerhouse 

Item Unit Ouantitv Unit Cost Total Cost 

LS __ 5 -- 

Dewatering LS __ __ $135,000 

Earthwork 
Excavation, Rork 
Backfill 
Riprap 

CY 7450 20 
$163,000 

149,000 
CY 1600 8 13;ooo 
CY 40 25 1,000 

Reinforced Concrete 
Slabs CY 620 225 

$862,000 
140,000 

Walls CY 1580 350 553;ooo 
Mass CY 1120 135 151,000 
Precast CY 80 225 18,000 

Metal5 
Trachrarks 

$192,000 
LS -_ __ 9.000 

Diffusers LS __ -- 6;OO0 
Valves 6: Gates LS __ __ 45,000 
Grating LS __ __ 132,000 

Wood 
Exit Trashrwks 

Mivellanvous 
Drainage Facility 
Arces~ Road 

Civil Site Work 

Subtotal 
10% contramor 0 & P 
20% Contingewy 

TOTAL 

$1,479,000 
148,000 
325,000 

$1,952,000 
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TABLE 5-4 Continued 
Capital And Amd Costs For Cmstrvtion, Engineering, Operation 

And Maintenance For Alternative 2 - Fishway Below Powerhouse 

Item Unit Quantity Unit Cost Total Cost 

Enginewing Services 
Permits 
Deign 

Baqir Services 
Surveying 
Ceotechniral Investigation 
Testing 

lnspertion 

TOT.41 $395,000 

TOTAL CAPITAL COSTS $2,347,000 

Annual Cost< 
Labor, l/4 FTE @ 32,00O/Year 
MaintwanrelYear 

$8,000 
4,000 

TOTAL .ANNUAL COSTS $12,000 

Prrwnl Valw 
Annual Costc 

TOTAL PROJECT COST $2,656,000 

$30,000 

180,000 
15,000 
45,000 
25,000 

I00,000 

$309,000 
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TABLE 5-5 
Capital, Amual And Replacement Costs For Ccmstrwtim, Engineering, 
Operation Ad Maintenance For Alternative 3 - Trap And Had At Falls 

Item Unit Quantity Unit Cost Total Cost 

Mobilization & 
Demobilization 

Dewatering 

Earthwork 
Excavation, Rock 
Backfill 

Reinforced Concrete 
Slabs 
Wallc 
Preract 

Metal: 
Trachrarks 
Diffuser5 
Piping 
Valves 6: Gates 
Elevator 
Fmring 

Wood 
D?rking 

Equipment 
Generator 
W inrhes 
Trurk 
Pumps 
Mirrellaneous 

Mivellaneous 
Evaluation Farility 
Drainage 
Access Road 

LS 

LS 

CY 5400 20 
CY 350 8 

:y’ 
CY 

1s 
1s 
1s 
1s 
LS 
1s 

1s 

1s 
1s 
1s 
1s 
LS 

1s 
1s 
1s 

__ s __ $25,000 

-- -- $60,000 

209 225 
790 350 

36 225 

__ 
__ 
_- 
__ 
__ 
__ 

-- 

I 
2 
I 

-- 
_- 

__ 

16,000 
1,000 

140,000 
-- 
-- 

_- 
__ 
__ 

$111,000 
108,000 

3,000 

$332,000 
47,000 

277,000 
8,000 

$110,000 
4,000 

30,000 
4,000 

59,000 
11,000 

2,000 

$1cr,000 
14,000 

$229,000 
16,000 

2,000 
140,000 
6 1,000 
I0,000 

$167,000 
63,000 

2,000 
102,000 
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TABLE 5-5 Continued 
Capital, Annual And Replacement Costs For Construction, Engineering, 
Operation And Maintenance For Alternative 3 - Trap And Haul At Falls 

Item 

Civil Site Work 

Subtotal 
10% Contractor 0 & P 
20% Contingency 

TOTAL 

Engineering Srrvivc 
Pwmifs 
Design 

Basic Srrvicec 
Surwying 
Cwtechniral Investigation 
Testing 

Inspection 

TOTAL 

TOTAL CAPITAL COSTS 

Unit Quantity 

1s _- 

Unit Cost 

__ 

Total Cost 

$10,000 

$I,O58,000 
106,000 
233,000 

$1,397,000 

530,000 

160,000 
15,000 
25,000 
20,000 
90,000 

$340,000 

$1,737,000 

Replacwncvt Co<tC 
Tractor - Replace @ Year 10, 20, 30 EC 40 
Pumpr - Replare 2 @ Year 25 

$80,000 
30,000 

Annual C:ocrc 
Trwk Maintenanrp/Y?ar 
Labor, l/4 FTE @ 32,00O/Year 
MaintrnancrlYear 
P0WPr 

TOTAL ANNUAL COSTS 

$ 4,500 
48,000 

8,000 
5,500 

$66,000 

Prccrnt Valur 
R?plwrm?nr Costs 
Annual Cost< 

TOTAL PROJECT COST 

$ 176,000 
1,698,OOO 

$3,611,000 
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TABLE 5-6 
Capital, Amud And Replacement Costs Far Construction, Engineering 

Operation And Maintenance For Alternative Q - Trap And Haul Below Powerhouse 

Itern Unit Quantity Unit Cost Total Cost 

Mobilization & 
Demobilization 

Dawatering 

Earthwork 
Excavation, Rock 
Backfill 

Reinforwd Concrete 
Slabs 
Walls 
Mass 
Precast 

Metals 
Trashracks 
Diffusers 
Piping 
Valves EC Gates 
Elevator 
Fencing 
Grating 

Equipment 
Generator 
Winrhes 
Trwk 
Pumps 
Miv?llaneous 

Mivellanwus 
Evaluation Facility 
Drainage 
Arress Road 

1s 

LS 

CY 3850 20 
CY 350 8 

Ey’ 
CY 
CY 

LS 
1s 
1s 
LS 
1s 
LS 
1s 

1s 
1s 
1s 
1s 
1s 

IS 

1s 
LS 

120 225 
480 350 

1110 135 
30 225 

-- 
-- 
__ 
__ 
__ 
__ 
_- 

I 
2 
I 

__ 
-- 
__ 

-- 
s -- 

16,000 
1,000 

I40,000 
__ 
_- 

__ 
__ 
__ 

$25,000 

$135,000 

$80,000 
77,000 

3,000 

$352,000 
27,000 

168.000 
15o;ooo 

7,000 

$141,000 
9,000 

30.000 
9;ooo 

63,000 
10,000 
2,000 

18,000 

$229,000 
16,000 

2,000 
140,000 

61,000 
10,000 

$187,000 
63,000 

2,000 
122,000 
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TABLE 3-6 Continvd 
Capital, Amual And Replacement Costs Far Cartstruction, Engineering 

Operation And Maintenance Far Alternative 4 - Trap And Haul Below Powahouse 

Item Unit Quantity Unit Cost Total Cost 

Civil Site Work $10,000 

Subtotal 
IO% Contractor 0 & P 
20% Contingency 

TOTAL 

$1,159,000 
116,000 
255,000 

$1,530,000 

Enginwring Services 
Pwmi ts 
Design 

Basic Services 
Surveying 
Cpoterhniral Investigation 
Testing 

Insp+-tion 

TOTAL 

$30,000 

190,000 
15,000 
45,000 
25,000 

100,000 

$405,000 

TOTAL CAPITAL COSTS $1,935,000 

Replawwnt Costs 
Tractor - Replace @ Year 10, 20, 30 6: 40 $80,000 
Pumpc - Replace 2 @ Year 25 30,000 

Annual Costs 
Truck Maint?nance/Year s 4.500 
Labor, I/4 FTE @ 32,00O/Year 48,000 
MaintwvmrelYear 8,000 
Power 5,500 

TOTAL ANNUAL COSTS $66,000 

Prev?nt Valw 
R.?plwement Costs 
Annual Cost5 

$ 176,000 
1,698,OOO 

TOTAL PROJECT COST $3,809,000 
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TABLE 5-7 
Capital, Amual And Replacement Costs For Constrwtim, Engineering 

Operatim And Maintenance For Alternative 5 - Trap And Haul At Railroad Bridge 

Item Unit Quantity Unit Cost Total Cmt 

Mobilization & 
Demobilization 

Dewatering 

Earthwork 
Exravation, Rock 
Backfill 
Riprap 

Reinforred Concrete 
Slabs 
Wall 
Mass 
Precast 

Metals 
Trashrack< 
Diffuser< 
Piping 
Valves & Gates 
Elevator 
Fpll&lg 
Grating 

~+isrellaneouc 
Evaluation Facility 
Drainage 
A,-c?cs Road 

LS 

LS 

CY 600 20 
CY 2000 I5 
CY 120 25 

CY I50 225 
CY 400 350 
CY 2400 135 
CY I8 225 

LS 
LS 
LS 
LS 
LS 
LS 
LS 

LS 
LS 
LS 
LS 
LS 

Is 
LS 
LS 

-- 

_- 

__ 
__ 
-- 
__ 
_- 
__ 
-- 

1 
2 
I 

s -- 

-- 
_- 
__ 
_- 
__ 
_- 
__ 

16,000 
1,000 

I40,000 
_- 
__ 

$25,000 

$225,000 

$45,000 
12,000 
30,000 

3,000 

$502,000 
34,000 

140,000 
324,000 

4,000 

$161,000 
9,000 

30,000 
8,000 

68,000 
10,000 

2,000 
34,000 

$222,000 
16,000 

2,000 
140,000 
54,000 
10,000 

$90,000 
63,000 

7,000 
20,000 
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TABLE 5-7 Continued 
Capital, Amlal And Replacemmt Costs Far Construction, Engineering 

Operation And Maintenance For Alternative 5 - Trap And Haul At Railroad Bridge 

Item Unit Quantity Unit cost Total Cost 

Civil Site Work $l5,000 

Subtotal $1,285,000 
10% Contractor 0 & P 128,000 
20% Contingency 283,000 

TOTAL $1,696,000 

Engineering Services 
Permits 
Design 

Basic Services 
Surveying 
Gwterhniral Investigation 
Tpsting 

Inspertion 

TOTAL 

$30,000 

190,000 
15,000 
45,000 
25,000 

I00,000 

$405,000 

TOTAL CAPITAL COSTS $2,101,000 

Replacement Costs 
Tractor - Replace @ Year 10, 20, 30 & 40 
Pump< - Replare 2 @ Year 25 

Annual Cost< 
Truck Maintenanre/Year 
Labor, l/4 FTE @ 32,00O/Year 
MaintenanreIYear 
Power 

$80,000 
27,000 

$ 4,500 
48,000 

8,000 
5,500 

TOTAL ANNUAL COSTS $66,000 

Precent Valw 
Replacement Costc 
Annual Co5tq 

$ 174,000 
1,698,OOO 

TOTAL PROJECT COST $3,973,000 
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TABLE 5-g 
Capital, Am4 And Replacement Costs For Corrrtructim, Engineering 

Operation And Maintenance For Alternative 6a - Dam Removal With Dredging 

Item Unit Quantity Unit Cost Total Cost 

Mobilization & 
Demobilization LS __ -- $250,000 

Dewatcring LS __ -_ $70,000 

Earthwork $19,177,000 
Excavation, Rock CY 4400 s 20 88,000 
Hauling CY 1,790,ooo 8 14,320,OOO 
Dwciging CY 1,790,ooo 2.5 4,475,ooo 
Demolition CY 11,300 26 294,000 

Reinforced Concrete 
Slabs CY 

$258,000 
I45 $225 33.000 

Walls CY 630 350 
Pr?ra<t 

22 (000 
CY 18 225 4,000 

Metals 
Trashracks 
Diffuser< 
Valws & Gates 
Grating 

$71,000 
LS __ -- 4.000 
LS __ -- 6;OO0 
LS __ -- 45,000 
LS __ -- 16,000 

Wood 
Exit Trashracks 
Decking 

$15,000 
LS __ -- 1,000 
LS __ -- 14,000 

Misrellaneous 
Acccw Road 
Disporal Site 

$263,000 
LS __ -_ 63,000 
LS __ -- 200,000 
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TABLE 5-g Continued 
Capital, Amual And Replacement Costs For Construction, Engineering 

Operation And Maintenance For Alternative Q - Dam Removal With Dredging 

t*mn Unit Ouantitv Unit Cost Total Cost 

Civil Site Work $20,000 

Subtotal $20,124,000 

10% Contractor 0 & P 2,012,ooo 

20% Contingency 4,427,OOO 

TOTAL $26,563,000 

Engineering Services 
Permi tr 
Design 

&sir Swvices 
Surveying 
Geoterhniral Investigation 
Tecting 

Inspertion 

TOTAL $525,000 

TOTAL CAPITAL COSTS $27,088,000 

Annual Costc 
Labor, I/4 FTE @ 32,00O/Year 
Maintenawe/Year 

8,000 
3,000 

TOTAL ANNUAL COSTS 

Present Valw 
Annual Costs 

TOTAL PROJECT COST 

$11,000 

283,000 

$27,37l,OLXl 
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TABLE 5-9 
Capital, Amual And Replacement Cc&s Fa Cmstruction, Engineering 

Operation And Maintenance Fa Alternative 6b - Dam Removal With Sedimslt Release 

Item Unit Quantity Unit Cost Total Cost 

Mobilization & 
Demobilization 

Dewatering 

Earthwork 
Excavation, Rock 
Demolition 

Reinforced Concrete 
Slabs 
Walls 
Preras t 

Metals 
Trashracks 
Diffuser< 
Valves & Gates 
Grating 

Wood -- 
Exit Trashrarks 
Decking 

Mi5~ellaneous 
Access Road 

LS 

LS 

CY 4400 s 20 
CY 11,300 26 

CY 145 
CY 630 
CY 16 

LS 
LS 
LS 
LS 

LS 
LS 

LS 

_- _- 

-- 
__ 
-- 
_- 

__ 
-- 

_- 

$130,000 

$120,000 

$382,000 
88,000 

294,000 

$358,000 
$ 225 33,000 

350 22 1,000 
225 4,000 

-- 
-- 
-_ 
-- 

__ 
-- 

__ 

$7 1,000 
4,000 
6,000 

45,000 
16,000 

$15,000 
1,000 

14,000 

$63,000 
63,000 
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TABLE 5-9 Continued 
Capital, Amual And Replacement Costs Far CorstrUaion, Engineering 

Operation And Maintenance Fa Alternative 6b - Dam Removal With Sediment Release 

Item Unit Quantity Unit Cost Total Cost 

Civil Sit? Work $15,000 

Subtotal 
10% Contrartor 0 & P 
20% Contingwcy 

TOTAL 

$1,054,000 
105,000 
232,000 

$1,391,000 

Engineering Services 
Permi tc 550.000 
Design 

Basir Services 
Surveying 
Gmterhniral Investigation 
Testing 

Inspvtion 

TOTAL 

TOTAL CAPITAL COSTS 

Annual Cost< 
Labor, l/4 FTE @ 32,00O/Year 
2laintrnanrFIYear 

TOTAL ANNUAL COSTS 

Prc-vnt Valw 
Annual Costs 

TOTAL PROJECT COST 

I 

200,000 
15,000 
60,000 

100,000 
100,000 

$525,000 

$1,916,000 

8,000 
3,000 

$11,000 

283,000 

$2,199,0oo 
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X3.4 B/C Ratios 

The B/C ratios have been determined for the six alternatives, for each of the three 

harvest srenarios. The benefits, disbenefits and costs of each passage alternative are 

given in Table 5-10. The B/C ratios for earh of the alternatives are given in Table 

5-11. 

5.4 Implementation Schedule 

A preliminary schedule outlining the various phases of the Enloe Dam passage project 

is presented in Figure 5-20. This schedule traces the project from its original 

inception in December 1982, through detailed design and construction of the preferred 

passage alternative in 1987 or 1988. Several key milestone events critical to the 

maintenance of this schedule are optimistically accounted for. These include a 

possible FERC hearing on the hydropower option, WElls Hatchery expansion funded by 

the Bureau of Reclamation, and fish certification at the hatchery to obtain a Canadian 

transport permit. Review of this report by the agencies, Tribes and other interested 

groups is scheduled for the summer of 1985 and a concensus decision on the preferred 

mode of passage is scheduled to ix reached by the end of September, 1985. Detailed 

design and ronstrwtion of the preferred passage alternative is scheduled for 

completion in an eighteen month time frame. 
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TABLE 5-10 
Benefits And Costs For The Six &ssage Alternatives 

Altwnative Alternatiw 
I 2 

\Itwnativc 
3 

.Alternative 
4 

Altwnative 
5 

Altrrnative 
6a 

Alternative 
6b 

10% Harvest 
Benefit 

20% Harvest 
Berwf i t 

40% Harvest 
Benefit 

Disbenefi t 

7,215,lOO 7,215,lOO 7,215,lOO 7,215,100 7,215,100 7,215,100 7,215,100 

9,156,225 9,156,225 9,156,225 9,156,225 9,156,225 9,156,225 9,156,225 

Il,445,335 1 l,445,335 11,445,335 11,445,335 Il,445,335 11,445,335 ll,445,335 

_- 3,259,OOO __ 2,467,OOO __ -- __ 

Passage Facility 
Total Cost 

Outplanting And 
Rearing Cost 

2,096,OOO 2,656,OOO 3,611,OOO 3,809,OOO 3,973,ooo 27,371,OOO 2,199,ooo 

3,706,OOOl 3,706,OOO 3.641,0002 3,641,OOO 3,641,OOO 3,706,OOO 3,706,OOO 

7,252,OOO 9,917,ooo 7,614,OOO 7,614,OOO 31,077,ooo 5,905,ooo 

I W?lls Expansion - 
Hauling Trurk - 
Present Worth of Sl25,OOO 0 & M 

for 50 years @ 3% - 
Total - 

$425,000 
$65,000 

$3,216,000 
$3,706,000 

2 Wells Expansion - $ 425,000 

Present Worth of $125,000 
0 & M for 50 Years @ 3% - 3,216,OOO 

Total - $3,641,0oo 

3711.1 

PRC Administrative Record 4/27/2017  00000392



TABLE 5-11 
Benefit Cost Ratios For The Six hssage Alternatives For 

IO%, 20% And 40% Harvest Scenarios 

Alternative Alternative Alternative Alternative Alternative Alternative Alternative 
I 2 3 4 5 Q 6b 

IO% Harvest I.24 0.75 0.99 0.73 0.95 0.23 1.22 

20% Harvest 1.58 0.95 1.26 0.92 1.20 0.29 1.55 

40% Harvest 1.97 1.19 1.58 I.16 1.50 0.37 1.94 
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Figure 5-20 

Proposed Project Schedule 

R- 
IFAR- 

FISCAL YEA 
Tasks CALENDAR \ -. .._ 

PHASE I - Inw.ntow/SrNJlt 
Prrxhxticn Potential 

PHASE II - Fish 
Plan 

Pass, 

wewm g.fgp3ian t 
Disease Ckrtification 

III 

PHASE V - E&.ailed~siqnof 
Preferred Passaqe 

-EA III 
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6.0 SIMLKAMEEN RlVER SYSTEM WATER QUAL1l-Y ASSESSMENT 

Among the many factors which influenre the water quality of any partiwlar 

watwshed are natural factors such as geology, soils, rlimatr, vegetation, Hc. plus 

influences by man surh as mining, forestry, towns and villages, livestork production, 

irrigation and agrirultural produrtion. All of thes? factors are at play in the 

Similkameen watershed to varying degrees in each section of the basin. The drainage 

areas and mean annual runoff for earh main tributary and segment of the Similkameen 

River are presented in Table 6-l. 

The water quality historical data base in the Similkameen watershed is quite 

ext?nsiw. In order to characterize the water quality, data from monitoring stations 

on the mainstem and where possible a station on each major tributary were selerted 

for review. In total, I9 stations are reported herein and reviewed, 13 of which are on 

the mainstem between the headwaters and the ronfluence of the Similkameen and 

Okanogan Rivers near Oroville, Washington. 

General and sperifir water quality criteria have been developed for almost every 

major water use ranging from agricultural use, livestock use, human consumption, 

aquafir life and recreational use for instance. Siwe the primary purpose of this 

projwt drals with the f?.asibility of the Similkameen River system for steelhead 

rnhawem?nt, th? primary focus of this water quality assessment is therefore upon 

witeria rstablished for freshwater aquatic life. Table 6-2 lists the criteria used to 

a,ssess the hictoriral water quality of the Similkameen and its tributaries. 

6. I Upper Similkameen River 

Thr upper Similkameen River drains the Manning Park and Pasayten Riwr waterchpds 

as well as a certion of th? Thompson Plateau south of Prinr?ton. In this swtion, with 

thr rxp?ption of Manning Park, the population is small. One large copper mine is 

a’tiv? in thr awa and two older mine dumps exist Fast of the river mainstem between 

the Park boundary and Prinreton. The livestock population in this section is estimated 

to b? around 500 animals. Five effluent discharges are under provinrial permit in this 

?c=ction for discharge to the ground only and none directly to the stream (Figure 6-l). 
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TABLE 6-1 
Similkamen River Drainage Areas and Mean Annual Rtmoff 

Drainage Areas’ 

Area 

(km)* 

Mean Annual Annual Runoff 

hl’ls) (dam 3, 

Similkameen Above Goodf?llow Ck. 407 8.13 256,000 

Pasayten River Abow Calcite Ck. 562 7.90 249,000 

Similkameen at Princeton 1850 24.6 770,000 

Tulameen River at Princeton 1760 23.3 732,000 

Allison Creek Near Prinreton 593 1.5+ 47,000+ 

Hayes Creek Near Princeton 769 3.5+ 110,000+ 

Wolf Creek at Mouth 215 0.494 15,600 

Similkameen Near Hedley 5590 50.1 1,586,OOO 

Hedley Creek Near Mouth 389 2.52 79,400 

Ashnola River at Keremws 1050 8.33 263,000 

Kwemros Crwk Near Olalla 

Similkamew Near Border 

Sinlahpkin Creek Above Palmer 

Lak? (IJSA) 

Similkameen Above Enloe Dam 

(Night Hawk) USA 

IX3 0.774 24,400 

8504 65 2,046,OOO 

686 1.58 48,000 

9190 66.3 2,094,OOO 

+ Ectimate 

I km* = 0.386 Square miles. 

I dam3 = 0.81 Acre-feet 

1 m31s = 35.32 Cubic feetisec. 
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TABLE 6-2 
Criteria for Freshwater Aquatic Life 

U.S. Canadian 
Max. -Max. Anv REF Max. REF 
24 hr. One Timh 

Alkalinity 
RODS 
Carbon organic 
Carbon inorganic 
Chloride 
COD 
Coliform - fcal 
r_olour 
Cyanide 
Fluoride 
Hardness 

Metals 
Aluminum 
Arwnir 
Barium 
BfYo!l 
Cadmium 
Chromium 
Cobalt 
Copper 
Iron 
Lvad 
Manganese 
t!VlWXry 
Llolybdenum 
Nirkrl 
Silver 
Zinr 

trogen Vi 
Ammonia 
witrate 
Nitrite 
Total Organic 
Total Kjeldhal 

CT 20 

100/100 ml 

0.000012 
0.00029 

0.0056 

0.00075 

0.0002 

0.056 

0.047 

0.02 

0.;4 

0.0015 
0.02 I 

0.012 
1.0 

0.074 

0.004 I 

1.1 
0.0012 
0.180 

4 

3 

2 

2 
2 

2 
4 
2 

2 

2 
2 
2 

4 

GT 20 

100/100 InI* 
LE 100 units’ 

LE 0.005 

LE 0.100 
LE 0.05 

LE 0.0002 
LE 0.04 

LE 0.005 
LE 0.300 
LE 0.03 

LE 0.0001 

LE 0.025 

LE 0.030 

LE 0.02 

I 

I 
I 
I 

I 
I 

I 
I 

I 
I 
I 

I 

1 

I 

LE : 1~s than equal 
GT = grratw than 
l Guidc=lin? for Rvreational Waters 
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TABLE 6-2 (Continued) 
Criteria for Freshwater Aquatic Life 

Oil & Crease 
Oxygrx - dissolved 
Oxygen - % Saturation 

g& Canadian 
Max. Max. Any REF Max. REF 
24 hr. One Time 

Compound Specifir 4 LE 5* I 
CT 4.0 CTX’ 

LE 110% 

Pcctirides 

Aldrin 
BHC 
Chlordane 
DDE 
DDD 
P,P-DDT 
Dieldrin 
Endrin 
l+?ptarhlor 
Vethoxyphlor 
Thiodan 

0.003) 

0.0000043 0.0024) 

LE 0.000001 

LE 0.00001 

0.000001 
0.0000019 
0.0000023 
0.0000038 

0.00003 

0.0001 I 
0.0025 

0.00018 
0.00052 

LE 0.000001 

LE 0.000002 
LE 0.000001 
LE 0.00003 

PH 6.5-X.5 

3 
3 

2 

2 

2 
2 
2 
2 
4 

3 

2 

6.5-9.0 

Phocplloruc - Total 
Total Dissolved 
Ortho Dissolved 
Polyrhlorinated 

Riphenyls 

LT 0.025 

0.000014 LE 0.000001 

Potassium 
Sil ira 
Sodium 

Solid< - Total 
Solid5 - Dissolved 
Sol ids - Suspended LE 25 

I 

I 

I 

1 

I 
I 
I 

I 

I 

I 

I 

Sperifir Conductivity 

Wphat? 
Tempwaturp 
Toxicity 
Turbidity 

LE IZ’C 3 

LE i= Lwr than or equal 
CT = Lrss than 
GT = Greater than. 
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Major 
* Mine Dumps 

waste rock, fine 
moteriol from 
mines, quarries 

cl 
and smelters 

* Active Mines 

0 + Potential Mines 

m Effluent Discharges 
to Stream 

PENTICTON 

i SCALE , 600.000 
I a.- 

I 

rx-rl 
-=Z’2 

Effluent Effluent 

“m 
Section Active Discharges Discharges Livestock 

f!+G 
Mines to Ground to Stream Population 

m (Permits) (Permits) 

&cn 5 P) 
-7’ 

1. Upper Similkameen I (copper) 
2. Tulameen River 4 810 

zc 3. Allison Creek I 910 

22 
4. Hayes Creek 320 
5. Similkameen - Prirxeton to Hedley 2 I (Princeton 2240 

m--I Sewage Plant) 

so 
6. Hedley Creek I (gold) - 
7. Similkameen - Hedley to Keremeos 3 1676 

SK 8. Keremeos Creek 
ts, 6 

1110 

!YJE 
9. Ashnola River (3 
IO. Similkameen Keremeos to Border 

WI) 
I (gold) 2 1895 

Il. Similkameen - Border to Oroville I (Oroville (?I 
Sewage Plant) 

- 
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A total of II licenced water withdrawals from the Similkameen River exist in this 

rwtion with total amounts of 174,750 m3/d for mining, 9.6 m3/d domestir, and 327 

m3/d For municipal waterworks. Irrigation lirenres account For 346,916 m3/yr (Figure 

6-2). This section of the watershed reprewnts about 20 pwrent of total drainage area 

but contributes about 36 percent of the annual discharge. M?an annual runoff in this 

wrtion is about 770,000 dam3 (624,000 acre-feet) equivalent to about 416 dam3 per 

km* (918 acre-Feet per rni*) 

Historical water quality data has been rollerted by the province at four major stations 

on the Similkameen River mainstem in this sertion (Stations 0500075, 0500417, 

05004 I8 and 0500629) (Figure b-3). Detailed summary water quality data aw listed in 

Table< 1 to 4 (Appendix 4). 

The water quality in the Upper Similkameen River, as represented at Similkamwn 

Falls (Station 0500075, Table 1, Appendix II), indicates that while there is considerable 

Fluctuation in parameter levels seasonally the quality on the averag? exreeds the 

criteria considered desirable for freshwater aquatic life. The rwords indicate some 

cn-urrenres of reduced dissolved oxygen (Minimum 5.8 mgll) below the U.S. critwia 

(minimum 8.0 mg/l) but still well above Canadian criteria (minimum 4.0 mg/l). Trare 

metals ar? low as are nutrients. No data exists For pesticide levels in this sertion. 

Data from stations located on the Similkameen River above and below Newmont Mines 

ar.e reported in Appendix 4, Tables 2 and 3 (Station? 0500417 and 0500418) which 

indicates no appawnt influence on the water quality of th? mainstem opposite the 

mine. 

The resulting water quality of the entire Upper Similkameen watershed as represented 

by th? monitoring data at Princeton just upstream of the Tulamwn River ronfluenr~ 

(Station 0500629, Table 4, Appendix 4) indicates th? dissolved trace metals remain low 

and, based on only one campling, pesticides were all less than detectable. Dissolwd 

oxygw minimums reported were higher than further up river. Temperature has bwn 

reported to wreed the desirable level (18’C U.S. criteria) but averages a wry 

arreptabl? 6.4’C. 
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LOCATION 

- .._.._ -...-. - .._..- c-..-..i. k- - I-.. -..-..-.. 
-7: \ 1, , -+-\-.-..L’Tl&jL _.. 1,. .._.._ 

U.S~A 

SCALE 1~600,000 

SSI! Water- Total 

zig Section Mining Irrigation Domestic war ks No. Notes 

=mJJ m’ld m3/yr m3/d m3/d 
g13l-l 

s: DrQ, i 
1. 

Tulamecn Upper Similkameen River 
to Princeton 174,750 346,916 

108.0 2;:: 
327.0 II 

2. 9,250 9,600.O 

rf 4. 3. Allison Creek Creek 

70 10 

Hayes 2,001,620 1,296,365 44.3 22215 48 
R 5. Similkameen Princeton to Hedley 2,706,373 35.9 24 It-d Wolf CI 

v) 6. Hedley Creek 6,806 222,020 
682.0 

796.0 

7. Similkameen - Hedley to Keremeos 3,756,568 13.7 341.0 hd.) 24 
8. Keremeos Creek 2,275,900 81.8 5,184.0 (Ind.) 32 
9. Ashnola River 

Similkameen - Keremeos to Border 90s 
1,387,667 40.9 ? 

10. 4,608,569 15.0 
: 

34 
11. Similkameen - Border to Oroville - 64,000,OOO - 1 To be phasec 

out in 1986 
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l WATER QUALITY STATION \\/ 

SUMMERLAND 

SCALE 1.600.000 

Station 

0500075 
05004 17 
0500418 
0500629 
0500083 
0500003 
0500074 

!P 0500724 
0500725 

E 0500031 0500101 
P 0920118 
=i 

-c 

0500692 0500032 

0500693 
v) 0500757 
2 0500073 

08NL0005 

E 
49B070 

Description 

Similkameen River at Similkameen Falls 
Similkameen River Upstream of Newmont Mines 
Similkameen River Downstream of Newmont Mines 
Similkameen River at Princeton 
Tulameen River at Tiighway US Bridge 
Allison Creek Near Mouth 
Similkameen River Above Allison Creek 
Similkameen River Above Sewage Plant - Princeton 
Similkameen River Below Sewage Plant - Princeton 
Hayes Creek at Road Bridge Near Mouth 
Wolf Creek Downstream of Newmont Mines 
Similkameen River at Hedley 
Hcdley Creek at Highway 83 
Sirnilkameen River Upstream of Keremeos 
Similkameen River Downstream of Keremeos 
Keremeos Creek Near Mouth 
Similkameen River Downstream of Cawston 
Similkameen River 9 km from U.S. Border 
Similkameen River at Droville, Washington 

Status Agency 

Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 

Inactive M.O.E. 
Active M.0.L 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 

Inactive M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active M.O.E. 
Active Env. Can. 

D.O.E. 
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The total mean annual dissolved material load at this point in the system averages 

about 57,000 tonnes per year (31 tonnes per square kilometre) (Table 6-3). The total 

nutrient load based on mean annual discharge and parameter levels averages about 123 

tonnes nitrogen and 20.7 tonnes phosphorous (66 kilograms nitrogen and 11 kilogram 

phosphorous per square kilometre of drainage area). The non-dissolved load as 

represented by suspended solids averages 36,300 tonnes per year (19.6 tonnes per 

square kilometre of drainage area). 

6.2 Tulaneen Watwstd 

The Tulameen watershed drains a portion of the Thompson Plateau region of British 

Columbia. There are no active mines in the system at present. The livestork 

population is estimated to be around 800 animals. There are four registered 

disrhargec of effluent to the ground and non? to the stream. A total of IO licenred 

water withdrawals are recorded from the Tulameen River with amounts totalling 27.3 

m3/d domestic, 9,600 m3/d waterworks and 9,250 m3/yr for irrigation. 

The Tulameen watershed represents about the same siz? drainage area as the Upper 

Similkamwn and rontributes on a mean annual runoff basis an almost equivalent 

amount (732,000 dam3 versus 770,000 dam3 for the Upper Similkameen). The 

Tulameen runoff equates to 415 dam3 per km2 (917 acre-feet per mi2). 

Historical water quality of the Tulameen River represented by monitoring at the 

mouth (Station 050083) is presented in detail in Table 5, Appendix 4. While the quality 

in general is not significantly different than the Similkameen, the system carrys 

somewhat higher organic load as evidenced by the dissolved organic carbon levels 

(M?an IO.4 mg/l versus 4.3 mg/l for the Upper Similkameen). Alkalinity and hardness 

are slightly greater than the Upper Similkameen. Dissolved metals are low however 

the m?an copper level (0.006 mgll exceeds very slightly the desired levels (0.0056 mg/l 

U.S. and 0.005 mg/l Canadian). Pesticide levels were all below detection based on one 

sampling in 1974. Dissolved oxygen levels have been recorded as low as 4 mg/l which 

with average being I :.I mg/l (Minimum desirable is 4.0 mg/i Canada Criteria). The 

riwr temperature can, according to the data, rise to 20.6Oc but averages 6.5OC 

(Maximum desirabl? 18.0°C U.S. Criteria). 
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TABLE 6-3 
Similkamem River Dissolved Material Mean Annual Loads 

Drainage Areas* 

Mean Dissolved Solids Load Mean Nutrient Load 
Nitrogen Phosphorous 

mg/L tonnes/ tonnes1 
year km2 

tonnes/ w 
year km2 

tonnes/ kg/ 
year km2 

Similkameen Above 
Goodfellow Ck. 

Pasayten River 
Above Calcite Ck. 

Similkameen at 
Princeton 

Tulameen River 
at Princeton 

Allison Creek 
Near Prinreton 

Hayes Creek 
Near Princeton 

Wolf Creek at 
Mouth 

Similkameen 
Near Hedley 

Hedley Creek 
Near Mouth 

Ashnola River 
at Keremeos 

Keremeos Creek 
Near Ollala 

Similkameen 
Near Border 

Sinlahekin Creek 
Above Palmer 
Lake (USA) 

Similkameen Above 
Enloe Dam (Night 
Hawk) USA 

65** 16,600 

60** 14,900 

73.9 56,900 

90.9 66,500 

265* 12,400 

74* 8,100 

264 4,100 

106 168,000 

34* 2,700 

63’+ 16,600 

4X* 3,600 

II3 231,000 

zoo** 9,600 

107* 224,000 

40.9 

26.6 

30.7 123 66 20.7 11 

37.8 125 68 10 5.4 

21.0 I8 30 2.3 4 

10.5 33 42 2.3 3 

19.1 5 22 I 4 

30. I l ** *** l ** 

6.9 13 33 I 3 

15.8 

19.7 28 148 2.5 13 

27.0 410 48 70 8 

14.0 

24.4 84 9 

l From conductivity data (TDS = 0.65 x COND) 
‘I IEC BEAK data (one sampling only) 
l ** Data considered too old. 
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The total m?an annual dissolved material load of the Tulameen River averages about 

66,500 tonnes prr year (38 tonnes per squar? kilometre.). The total nutrient load 

averages about I25 tonnes nitrogen and 10 tonnes phosphorous per year (68 kg nitrogen 

and 5.4 kg phosphorous per square kilometre per year) whirh is higher than the Upper 

Similkameen for nitrogen load but only about half thr contribution for phosphorous. 

The non-dissolved solids load as represented by suspended solids averages 11,600 

tonnes per year (6.6 tonnes per square kilometre of drainage area), less than half the 

aerial contribution of the Upper Similkameen River. 

6.3 Lower Similkameen Watershed 

Several major creeks and one river drain the watershed of the Similkameen between 

Princeton and Oroville. In the section between Princeton and Keremeos where the 

Similkameen valley runs eastward before turning south, the major tributaries in order 

of occurrence are: Allison and Hayes Creeks north of Princeton, Wolf Creek south of 

Princeton, Hedley Creek north of the Similkameen about midway between Princeton 

and Ker?meos and lastly the Ashnola River southwest of Keremeos. Between 

Kerrmeos and Oroville where the river turns southeast the main tributaries of 

signifianre are: Keremeos Creek from the north of Keremeos and Sinlahekin Creek 

which drains a large area south of the International Border west of Oroville and above 

the Enloe Dam and reservoir. In this water quality review, the watershed between 

Prinreton and Keremeos is termed the “western section of the Lower Similkameen” 

and between Keremeos and Oroville is termed the “southern section of the Lower 

Similkameen”. 

6.3.1 Western Section - Lower Similkameen 

The western part of the lower Similkamren watershed rontains the majority of the 

basins’ population which is located in and around Prinreton, Hedley and Keremeos. 

Two areas of mining and exploration activity occur in this section of the watershed. 

Newmont Mine, described earlier, has part of its operation in the upper drainage of 

Wolf Creek which drains apart of the north flank of Copper Mountain. Murh small 

s-ale gold mining activity has periodically occurred near Hedley in the area drained by 

Hedl?y Creek. In total, there are 6 effluent discharges under Provincial permit, with 
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5 of these ground disposal and only one (Princeton Sewage Plant) with approval to 

discharge directly to the Similkameen River. The total livestock population is 

estimated at around 5,200 animals. A total of about 170 licenced water withdrawals 

occur in this western section, approximately 45 of which are from the mainstem of the 

Similkameen. The quantities by category are 6,806 m3/d for mining, 884 m3/d for 

domestic use, 1,360 m31d for waterworks and a total annual licenced irrigation 

quantity of 9,9X3,000 m3 (8086 acre-feet). 

The western section of the Lower Similkameen (between Princeton and Keremeos) 

represents a drainage area about similar in size to the combined Upper Similkameen 

and Tulameen watersheds and contributes an estimated mean annual runoff of about 

I20 dam3 per km’. This amount is only about one third of the upper Similkameen and 

Tulameen contribution which,is indicative of this drier portion of the watershed. 

Historical water quality data has been collected at many stations in the western 

section of the Lower Similkameen. Detailed data are presented in Tables 6 to IS, 

Appendix 4. Five stations are on the mainstem and at least one station representative 

of the major tributaries (4 creeks) have been included in this review. No water quality 

monitoring station is located on the Ashnola River and only minimal water quality 

data is available for this major tributary. 

Allison Creek water quality as represented by a monitoring station near its mouth 

(Station 0500003, Table 7, Appendix 4) indicates the dissolved oxygen can be quite low 

at times (minimum recorded 3.5 mgll). Elevated dissolved copper and zinc have been 

wrorded (0.15 mgll and 0.01 mgll and 0.77 mg/l and 0.046 mg/l maximum and mean 

recorded respectively for copper and zinc). These compare with Canadian water 

quality criteria for aquatic life of less than 0.005 mgll for copper and less than 0.03 

mgll for zinc (Table 6-2). The dissolved material concentration is higher than the 

Upper Similkameen and Tulameen as represented by dissolved solids and 

conductivity. Nutrient load averages 18 tonnes per year (30 kg per km2) nitrogen and 

2.3 tonnes per year (4.0 kg per km’) phosphorous. 

Hayes Creek water quality (Station 0500031 - Table 10, Appendix 4) indicates the 

dissolved oxygen levels are satisfactory, however temperature can exceed the 
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desirable range. Dissolved iron, mercury and zinc are slightly elevated at times but on 

average are within the normal range. Coliform levels have also been recorded 

elevated at times. Nutrient load averages 33 tonnes per year (42 kg/km2) nitrogen and 

2.3 tonnes per y?ar (3 kg/km2) phosphorous. 

Wolf Creek water quality (Station 0500101, Table II, Appendix 4), downstream from 

Newmont Mines operation in this watershed, indicates dissolved oxygen and 

temperature to be slightly outside desirable range at times. Dissolved copper and zinc 

are also considerably elevated at times above the water quality criteria desirable for 

freshwater aquatic life. On average however, zinc levels are satisfactory (no data 

available on thr mean level for dissolved copper). Nutrient loads in Wolf Creek are 5 

tonnes per year (22 kg/km2) nitrogen and 1.0 tonne per year (4 kglkm2) phosphorous. 

Hedley Creek water quality (Station 0500032, Table 13, Appendix 4) indicates that 

dissolved oxygen and temperature are within the desirable criteria range. Trace metal 

Ievelc all appear to be low. Nutrient loads on average are I3 tonnes/year (33 kg/km2) 

nitrogen and I tonne/year (3 kglkm2) phosphorous. The dissolved solid load is very low 

(6.9 tonnes/km2) by romparicon with the mainstem (30.1 tonnes/km2 Similkameen at 

Hrdley). 

The Ashnola River water quality is essentially undocumented as no permanent 

monitoring stations are located on the system. The drainage is largely uninhabited and 

ronstitutes about 30 percent (1050 km2) of the total area of the Similkameen system 

between Princeton and Keremeos. The mean annual runoff is about 260,000 dam3 with 

an aerial unit runoff of about 250 dam3/km2. The nutrient load, although unknown is 

likely to be quite low. If one half average values for the watershed are used, the 

nutrient load would amount to 27 tonneslyrar (26 kg/km2) nitrogen and 4 tonnes/year 

(4 kg/km2) phosphorous. 

Historical water quality data on the mainstem between Princeton and Keremeos are 

available for five locations (Tables 8, 9, 12, I4 and IS, Appendix 4). The records for 

the monitoring site near Hedley are quite dated (1966-1974) and may not represent 

present conditions but they are included for completeness. 
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The two stations on the mainstem near Princeton, above and below the town’s sewage 

entry point (Stations 0500724 and 0500725, Tables 8 and 9), indicate dissolved oxygen 

levels are near to or above the desired range and temperature levels have been 

recorded that exceed the upper desirable limit. Based on only three samplings, 

elevated dissolved zinc levels have been reported downstream of the sewage outfall. 

Nutrient levels are similar at both stations indicating little deteqtabie influence of 

any treated sewage on nitrogen and phosphorous concentrations. 

The only data available on pesticide levels in this section of the watershed are from a 

site on the river just upstream of Hedley (Station 0920118, Table 12). These data 

indicated all pesticides and polychlorinated biphenyls were below detection limits. 

The water quality of the mainstem, near Keremeos, as represented by two sites 

(Stations 0500692 and 0500693, Tables I4 and I5), indicate dissolved oxygen levels are 

satisfactory and temperature levels can, at times, reach or exceed the desirable upper 

limits (18’C maximum). Dissolved metals levels are all low. The nutrient load at this 

point based on the data available, is approximately 385 tonnes per year (53 kg/km2) 

nitrogen and 25 tonnes per year (3.5 kg/km21 phosphorous. 

6.3.2 Southern Section - Lower Similkameen 

The southern section of the Lower Similkameen watershed includes the Keremeos 

Creek drainage (192 km2) north east of Keremeos and a few other very small creeks 

before reaching the international border. On the Washington side, the runoff from th? 

Sinlahekin Creek/Palmer Lake system (686 km’) is the only major tributary prior to 

the Similkameen confluence with the Okanogan River at Oroville. One small mine is 

intermittently artive near the Similkameen River just north of the border and there 

are several known old mine workings in this section of the watershed (inrluding 

tributaries) on both sides of the border. In total, there are eight effluent discharges 

under provincial permit, all of which are for ground disposal excepting the treated 

sewage disposal into the Similkameen at Oroville. The total livestock population in 

this section is estimated at 200 animals. A total of 67 licenced water withdrawals 

occur, with slightly more than half on the mainstem. The quantities by category as 

presented in Figure 6-2 are 909 m3/d mining, 138 m3/d domestic, 5184 m3/d 
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waterworks and 72,300,OOO m3/yr irrigation (58,500 Acre-feet). The southern section 

of the Lower Similkameen represents a drainage area of around 2000 km2 with a mean 

annual runoff of about 85 dam3/km2 reflecting the driest climate of the basin. 

Water quality rerords for this section are available for Keremeos Creek, and three 

sites on the mainstem. No reqords were available for the Sinlahekin Creek tributary. 

Keremeos Creek water quality (presented in Table 16, Appendix II), based on only a 

few samplings, indicates dissolved oxygen and temperature were within the acceptable 

range. Fecal coliform levels documented were above the desirable range, indicative 

of the presence of contamination. Dissolved iron levels were also elevated at the time 

of the one sampling on record (1980). Nutrient load based on available data are 

estimated at 28 tonnes per year (148 kg/km2) nitrogen and 2.5 tonnes per year 

(13 kg/km21 phosphorous. These aerial loads are more than double the average of 

other major tributary creeks to the Similkameen River. 

Water quality of the mainstem near the international border is monitored by both the 

B.C. Ministry of Environment (Station 0500073, Table 17) and Environment Canada 

(Station 8NL 0005, Table IS). Minimum dissolved oxygen levels recorded are 5.8 mgll, 

somewhat below the desirable level, but mean values reported are 10.5 mg/l. 

Maximum temperature and fecal coliform levels as reported indicate some excursions 

above the desirable levels, however mean values are still within range. The mean 

dissolved copper levels are slightly higher than desirable. The nutrient loads on 

average are 410 tonnes per year (48 kg/km2) nitrogen and around 70 tonnes per year (8 

kg/km2) phosphorous. The total dissolved material load averages 231,000 tonnes per 

year (27 tonnes/km2). 

As indicated previously, no water quality data were available for review from the 

Sinlahekin Creek/Palmer Lake system which enters the Similkameen south of the 

international border. 

The last water quality monitoring site on the mainstem for which data were reviewed 

is from a station near Oroville between the Enloe Dam and the confluence of the 

Similkameen and Okanogan rivers (Station 498070, Table 19, Appendix 4). This station 
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would not reflect any changes in water quality that may be present as a result of 

discharge of treated sewage (2400 m3/day or 0.63 USMGD) from the Oroville 

secondary treatment plant situated just upstream of the confluence of the 

Similkameen and Okanogan Rivers. 

The water quality records indicate that dissolved oxygen levels are satisfactory 

however, fecal coliform and temperature maximums, while on average are 

satisfactory, excursions have been recorded above the desirable levels for freshwater 

aquatic life. No data are available for pesticide or other organic contaminants. 

Dissolved zinc levels have been recorded above the desirable (0.05 mg/l versus 0.03 

mg/l Canadian Criteria) however, on average are well under this objective. The 

nitrogen nutrient load at this point is not estimatable due to lack of complete nitrogen 

analysis data. The phosphorpus load is slightly higher than at the station just north of 

the border and, based on data available, averages 84 tonnes per year (9 kg/km*). The 

total dissolved material load is projected at 224,000 tonnes per year (24.4 kg/km2X 

6.4 System Comparison 

The Similkameen River water quality, based on the records reviewed, does not appear 

to have any major constraints in terms of persistent detrimental physical, chemical or 

microbiological characteristics. While the records indicate periodic excursions outside 

the desirable range for a few parameters at certain points on the mainstem or in some 

tributaries in the watershed, overall the system water quality does not present any 

primary limitations for freshwater fisheries or organic life. The productivity of the 

system, in terms of primary biomass and therefore ultimately fish production 

capability, may be limited due to nutrient availability which is a function of the 

natural watershed characteristics and activities within. A comparison of the nutrient 

aerial rontribution of selected steelhead rivers in British Columbia is presented in 

Table 6-4. It is apparent that the nitrogen load in the Similkameen is low by 

comparison to other systems and may be a limiting factor. The phosphorous load 

appear< roughly comparable to the other river systems examined, but is toward the 

low end of the range. 
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TABLE 6-4 
Comparison of Aerial Runoff and Nutrient Loads 

for Several B.C. Steelkad Rivers 

River Location 
Drainage 

Area Runoff Nitrogen Phosphorus 

(km’) (dam3/km2) (kg/km2) (kglkm2) 

Similkameen R. 

Chilliwark R. 

Interior 

Coastal/ 

Interior 

9200 227 48 9 

1230 1756 350 I9 

Coquihalla R. Coastal/ 

Interior 

741 1417 210 18 

Thompson R. Interior 54,900 428 73 5 

South Thompson R. Interior 16,200 551 84 6 

North Thompson R. Interior 19,600 693 I47 8 

Squamish R. Coastal 2330 3253 390 110 

Data Source: Environment Canada, 1983 Stream Flow Summary Inland Waters 

Directorate 

Ministry of Environment, Equis File, Victoria, B.C. 
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7.0 SIMILKAMEEN RIVER WATER FLOW ADMINISTRATION AND RELEASE 

OBLIGATIONS 

Thr Similkameen River originates near the British Columbia - Washington border and 

flows north to Princeton, B.C., where it turns to trend in a southeast direction to cross 

the border near Nighthawk, Washington. Parts of the headwaters of two of the largest 

tributaries, the Pasayten and Ashnola Rivers, are located south of the international 

boundary. These rivers flow north into the Similkameen River, the lowest 44 

kilometres (27 miles) of which flow through Washington to the Okanogan River at 

Oroville. The fact that the river crosses the U.S. - Canada boundary makes it, by 

definition, an international river. 

In British Columbia, both the provincial and federal governments play a role in 

development of water resources, and in Washington State both the state and federal 

governments are involved in managing the state’s waters. Since the Similkameen is an 

international river, the International joint Commission has jurisdiction under authority 

of the Boundary Waters Treaty of 1909 (Appendix 5). 

The lower Similkameen River valley, especially downstream of Hedley, B.C. is an 

important agricultural production area, and subsequently requires large quantities of 

irrigation waters. These waters are drawn from the river itself, with additional (but 

unquantifiable) waters drawn from wells. The peak demand for these irrigation waters 

coincides with the natural summer low flow of the river, and as a result water 

shortagrs commonly occur in the lower reaches of the river. The possibility of 

rwating storage reservoirs in the Canadian portion of the basin has been periodically 

investigated with the aim of providing additional flow for late summer users, but no 

development has resulted. The Canadian portion of the river is considered “Fully 

Rvorded”, and no further licenses are available for withdrawal of water during the 

irrigation season. 
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7.1 Water Administration 

7.1.1 Administration Of Water In British Columbia 

Although the government of Canada is involved in development and management of 

water resources, its involvement is mainly limited to co-sponsorship with the 

provincial governments or in matters of national or regional interest. 

The two pieces of federal legislation which authorize water-related activities are the 

Canada Water Act (1970) and the International River Improvements Act (195$), both 

administered by Environment Canada. The Canada Water Act has four parts 

(Environment Canada, 1983). The first part provides for cooperative arrangements 

with th? provincial governments for management of water resources. This part also 

enables Environment Canada to conduct research, collect data and establish 

inventories associated with the water resources. Parts two and three deal with water 

quality issues, and part four deals with the general administration of the Act. The 

International River Improvements Act allows for the establishment of regulations 

regarding the construction, operation and maintenance of dams, obstructions, canals, 

reservoirs or other works, the purpose or effect of which is: 

Cd To increase, decrcas? or alter the natural flow of an international 

river: and 

b) To interfere with, alter or affect the actual or potential use of the 

international river outside Canada. 

The Art, and its associated regulations, require the licensing of all international river 

improvements, except those: 

Cl) Constructed under authority of another federal Act; 

b) Situated within boundary waters as defined in the Boundary Waters 

Treaty (see 7.1.3 below); or 
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C) Constructed, operated or maintained solely for domestic, sanitary 

or irrigation purposes or other similar consumptive uses. 

The federal government is also responsible for international ariangements, including 

those regarding the cooperation between Canada and the United States in matters 

related to waters common to both countries. At present, the federal government of 

Canada is undertaking a review of its role in water management, incuding its role in 

international water administration (Inquiry on Federal Water Policy, 1984). 

In Canada, all water is owned by the Provincial Crowns. The allocation of this 

publicly owned water amongst competing users is administered by the Provincial 

Governments. In British Columbia, the provincial Water Act states: 

“The property in and the right to the use and flow of all the water at any 

time in any stream in the Province are for all purposes vested in the 

Crown in the right of the Province.....” (Chapter 405, Section 3). 

The right to the use of water is granted only to those who apply for and receive a 

water license. Licenses entitle the holder to make beneficial use of a specified 

quantity of water, at a specific location and during a specific period. Every license 

has priority date, usually the date that the licensee filed his application. When more 

than one license has been issued on the same stream, the person with the earliest 

priority license has first right to the use of the water. The holder of the license with 

the next later priority date has second right and so on. If a stream does not carry 

enough water at times to satisfy all of the licensed diversions from it, the person 

holding the latest priority license is the first who must stop using water, because his 

license is subject to the prior rights of the other licensees. 

The Water Act is administered by the Water Management Branch of the B.C. Ministry 

of Environment. The policy of the Okanogan-Similkameen regional branch has in the 

past aimed to provide water supply to support all licensed withdrawals and designated 

instream flow reserves for four out of any five year period (Ministry of Environment, 

1984). The Similkameen River is presently designated “Fully Recorded’, and therefore 

the issuance of further licenses on the stream is restricted. At present, water licenses 
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are required only for surface water. Groundwater withdrawals do not require licenses, 

although the Water Act (Section 4) provides for future application of the Act to 

groundwater. 

7.1.2 Administration Of Water In Washington State 

The waters of Washington State are managed by both state, federal and regional 

agencies (Washington State Department of Ecology, 1983). Federal agencies are, in 

general, concerned with the integrated development of natural resources, including 

water. Examples of some of these agencies include the Army Corps of Engineers, 

Department of the Interior, Environmental Protection Agency and the Federal Power 

Commission. The Northwest Power Planning Council is an example of a regional 

agency involved in management of water resources in Washington. The Council is 

mandated with developing long range regional energy plans and compensating for 

losses of fish and wildlife caused by hydroelectric development of the Columbia 

River. There are eight members of the council; two from each of the states of 

Washington, Orgeon, Idaho and Montana. Most water resources management 

activities, however, are the responsibility of the state, including the administration of 

water rights. Waters of the state are allocated in acTordance with the doctrine of 

prior appropriation, as stipulated in the Surface Water Code of 1917 (RCW ’ 90.03) 

and the Ground Water Code of 1945 (RCW 90.44). The Washington Department of 

Ecology (WDOE) administers water allocations through a permitting procedure, and is 

also vested with exclusive authority to set minimum instream flows and levels on state 

waters. A formal process to establish instream flows and lake levels for the 

protection of fish, wildlife, recreation, aesthetics and water quality was established in 

Chapter RCW 90.22 (Minimum Water Flows and Levels), enacted in 1969. Although 

this legislation provided the hearing procedures necessary to establish the minimum 

flows and levels, it did not define the criteria to determine them. The Water 

Resources Art of 1971 (RCW 90.54) required WDOE to “develop and implement a 

comprehensive state water resources program” and allowed the department to 

establish instream flows. In 1976, pursuant to RCW 90.54, the Water Resources 

1 RCW - Revised Code of Washington. 
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Management Program (Chapter 173 -500 WAC’) was initiated. The state was divided 

into 62 Water Resources Inventory Areas (WRIAs), and WDOE began formulating a 

water resources management program for each WRIA (or group of WRIAs). The 

Okanogan River basin Water Resources Management Program (Chapter 173-549 WAC) 

was adopted in July, 1976 and revised in June, 1984. This act provides for the 

adoption in the Washington Administrative Code of measures “designed to preserve 

and protect instream resource values, which include minimum instream flows and 

rlosure of streams and lakes to further consumptive water rights appropriation”. 

,Minimum discharges for the Similkameen River between the international border and 

the Okanogan River were determined. They are tabulated for the beginning and 

middle of earh month (Table 7-I) and illustrated for the whole year by a hydrograph 

(Figure 7-l). The intention of these instream flows is “to protect streams from 

consumptive use appropriations approved after adoption of the flows. When the flow 

of a stream falls to or below a specified minimum instream flow, those water rights 

provisioned with those flows must cease or redure diversion until the instream flow is 

exceeded”. No consumptive use water rights will be issued for streams closed to 

further consumptive appropriation (during the period of closure). Chapter 173-549 

WAC also specifies that in cases where the flow of a stream is reduced in only a 

portion of its length (eg. hydroelectric projects which bypass a portion of a stream) 

the use will be considered consumptive only for the affected portion of stream. These 

flows may be tailored to the particular project or stream reach. The program also 

specifies that existing water rights are not affected. 

7.1.3 Administration Of International Waters 

The waters of all lakes, rivers and conne+ting waterways through which the boundary 

between Canada and the United States passes are defined as boundary waters. In 

order to prevent disputes regarding these waters an international agreement was made 

between Canada and the United States. This agreement is the Boundary Waters 

Treaty, signed in 1909. The Treaty deals not only with boundary waters, but also 

rivers which drain into or out of boundary waters, and rivers which flow across the 

’ WAC - Washington Administration Code. 
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TABLE 7-1 

Minimum Instream Flows 

Similkameen River Confluence With 

Okanogan River To Canadian Border 

Monitoring to take place at: Similkameen River at Nighthawk (12442500) 

Month Day 

Minimum Minimum 
Discharge Discharge 

cfs m3/s Month Day cfs m3/s 

January 

February 

March 

April 

May 

June 

I 

15 

I 

I5 

I 

I5 

I 

I5 

I 

I5 

I 

I5 

400 11.3 July I 1900 53.8 

400 

400 

400 

1.3 I5 1070 30.3 

1.3 August I 690 19.5 

1.3 I5 440 12.5 

425 '2.0 September I 400 II.3 

450 12.7 15 400 11.3 

510 14.4 October 1 450 12.7 

650 '8.1 15 500 14.2 

1100 31.2 

3400 96.3 

3400 96.3 

3400 96.3 

November 

December 

I 500 14.2 

5 500 '4.2 

1 500 14.2 

5 450 12.7 

See Also: Figure 7-1 Minimum Instream Flow Hydrograph for definition 0.1 
minimum instream flows on those days not specifically identified 
above. 
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FIGURE 7-I : Minimum lnstreom Flows and Discharge Duration Hydrograph 
(Sirnil kameen River near Nighthawk, Wash. 1 
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boundary (international rivers). The Treaty (summarized in Appendix 5) established 

the International Joint Commission (IJC), made up of three commissioners from 

Canada, and three from the United States. The IJC has jurisdiction over cases where 

the level, flow or quality of boundary waters is altered in one country causing adverse 

impacts in the other country. The development of boundary waters/international 

rivers is allowed only with the approval of the IJC. or under some other international 

agreement (eg. The Columbia River Treaty). 

Since its inception, the IJC has rendered one decision regarding the Similkameen 

River, and one decision regarding the Okanogan River. In 1945, a proposal was made 

to divert water from the Similkamren River near Cawston, B.C. for irrigation 

purposes. The proposal was protested by Washington State on the grounds that flows 

in the river were already too low, and the project would not provide sufficient flow to 

meet the power and irrigation requirements in Washington. The IJC approved the 

project in 1949 subject to Cawston using only waters stored from the spring freshet. 

Late in 1982, the IJC issued an Order of Approval for the construction of a new 

control structure at the outlet of Osoyoos Lake, which lies on the international 

boundary near Oroville, Washington. The lake, through which the Okanogan River 

flows, has its level controlled by the Zosel Dam, which presently is in disrepair. The 

State of Washington and the Province of British Columbia shall share in the cost of a 

new dam. 

7.2 Water Use And Water Supply 

7.2.1 The Similkamaen River In British Columbia 

There are presently over 1,000 water licenses in the Canadian portion of the 

Similkameen River. The major purpose for which water is withdrawn is irrigation, 

mostly in the lower part of the river between Princeton and the border. The B.C. 

Ministry of Environment has recently (1984) estimated that the total of all licensed 

diversions from the Similkameen River during the irrigation season is equivalent to a 

continuous flow of 6.13 m3/s (216 cfs). However, many surface water license holders 

use groundwater (which presently does not require licensing in B.C.) and may not be 
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using their surface license at all, while many others use less water than they are 

licensed to withdraw. Unlicensed, non-consumptive uses of the waters of the 

Similkameen include maintenance of flow fbr fisheries, recreational and aesthetic 

purposes. 

Water supply problems in the Similkameen River basin are two-fold due to the 

seasonal variability of flow. In the spring and early summer, the river experiences its 

freshet, which results from melting of the high elevation snowpack. This event 

commonly results in flooding in the lower valley, although extensive dyking has 

protected much of these lands. The other water supply problem is water shortage. By 

the end of the summer the streams are reduced to baseflow and irrigation withdrawals 

further reduce the flows. There is very little lake/reservoir storage in the basin to 

supplement the late summer flows. Seven-day average low flows for the irrigation 

season (June - September) were estimated for most streamflow gauging stations in the 

basin by the B.C. Ministry of Environment (1984). The mean annual and 50-year return 

period low flows at the gauging station near Nighthawk, Washington are 13.9 m3/s (491 

cfs) and 6.13 m3/s (216cfs), respectively. Since only one major tributary (Palmer 

Creek) to the Similkameen River enters between the gauging station and the border, 

these flows are representative of extreme flow conditions at the border. Extreme low 

flows from Palmer Creek (outlet of Palmer Lake) are probably in the order of only 0.1 

m3/s (3.5 cfs). 

7.2.2 The Similkameen River In Washington State 

The Similkameen River flows only 44 km (27 miles) from the border to its confluence 

with the Okanogan River at Oroville, Washington. Although there is some irrigation in 

this reach, most licensed withdrawals are for small quantities (less than 2 cfs). The 

Oroville-Tonasket Irrigation District holds a license to divert irrigation water from 

the Similkameen River near Nighthawk. These waters are used mainly in the 

Okanogan River Valley. The licensed quantities are: 

April 1 - 15 50 cfs (I.42 m3/s) 

April 15 - 30 107 cfs (3.03 m3/s) 

May I - 31 I24 cfs (3.51 m3/sI 

3711.1 177 

PRC Administrative Record 4/27/2017  00000420



June I - 30 149 cfs (4.22 m3/s) 

July 1 - 31 186 cfs (5.27 m3/s) 

August l - 31 I65 cfs (4.67 m3/n) 

September I - 30 128 cfs (3.63 m3/s) 

October 1 - 15 50 cfs (1.42 m3/s) 

The Oroville-Tonasket Irrigation District also has a 1954 certificate for 150 cfs 

(4.25 m3/s) from the Similkameen River. However the combined discharge under the 

water license and the certificate are not to exceed 200 cfs (5.66 m3/s) during the 

period April 1 through October 15 (U.S. Department of the Interior, 1980). 

The only two other major water licenses issued for the Similkameen River are held by 

the Okanogan County Public Utility District. Both were issued for the Enloe Dam and 

Powerhouse. The first was issued in 1919 for 250 cfs (7.08 m3/s) and the second was 

issued in 1925 for 750 cfs (21.24 m3/s). 

The proposed Otoville-Tonasket Unit Extension would replace the irrigation canal 

presently used to transport water from the Similkameen with a pumphouse at Osoyoos 

Lak? and will involve the transfer of the water rights. This will then increase the 

available water supply below the intake structure to the mouth of the river. Th? 

potential exists, however, for use of this canal to transport water to a drop structure 

near the Enloe Dam, reducing instream flow only in the reach between the dam and 

the intake structure. 

7.3 Develqmmt Of Enbe Dam And Its Effect On Water Rights 

Various fish passage schemes have been proposed for Enloe Dam. These include dam 

removal, laddering and trap and haul. If the dam is to be left and fish are passed, a 

major concern would be whether or not power generation would be resumed. 

In the event that Enloe Dam is removed, the two existing water licenses will be 

relinquished. Since these licenses are still held by the Okanogan County Public Utility 

District (PUD) they are still exercisable. The PUD has applied for a license from the 

Federal Energy Regulatory Commission (FERC) to rejuvinate the dam and powerhouse 
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to provide hydroelectric power. If the dam is rejuvenated the PUD would be 

responsible for providing fish passage at the dam (Northwest Power Planning Council, 

1982), however this would likely be funded by federal sources. The issue of fish 

passage at the dam is being dealt with regardless of whether power generation 

recommences again or not. 

If the dam is left intact and fish passage is provided past the dam by either a ladder or 

trap and haul facility, then an additional water license would be required to provide 

for operation and attraction flows of the passage facilities. 

If the dam is recommissioned the existing water licenses will be required for power 

production. The PUD has been exempted from relinquishment of their water rights 

(for non-use) by making annual payment of power license fees. The water required for 

operation of the fish passage facilities would reduce the water available for power 

production during periods of low flow. The PUD proposes to divert water to run their 

turbines at a maximum rate of 750 cfs when flow is available (Moos, 1981). When the 

flow of the river is less than 750 cfs (about 193 days in an average flow year) all river 

flow is to be routed through the penstocks to the turbines. Water used to run the 

passage facilities would reduce power production at Enloe Dam, unless water is stored 

upstream during the freshet to augment low flows. The development of a dam at 

Shankrrs Bend is also being investigated by the U.S. Army Corps of Engineers. The 

intwt of this project would be to provide storage which could be used to provide flow 

to run the Enloe powerhouse at capacity year-round. 

Dewlopment at Enloe Dam will in no way effect thr existing water rights of Canadian 

water uwrt. Thr 1949 derision of the IJC was that no further consumptive 

withdrawals could b.e made without storage from the spring freshet, but all existing 

licenses were not to be affected. Under the B.C. Water Art (Section 20) water 

licenses are subject to cancellation only for reasons such as failure to make beneficial 

Use, nonpayment of fees, or non-compliance with the license or Water Act. 

Development of the Similkameen River downstream of the border will not involve any 

changes in the flow regime at the border. The potential construction of an additional 

dam at Shankers Bend will require approval of the IJC if flooding upstream of the 

border is involved. A high dam at Shankers Bend would result in a vast amount of 
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agriculturally productive Canadian soil being flooded. It is not likely that such a 

proposal would be approved. Alternate plans for a lower dam at Shankers Bend which 

would flood the Similkameen River valley only as far as the international boundary are 

being considered along with oiher options, by the U.S. Army Corps of Engineers. 
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8.0 NEPA SCOPING DOCUMENT 

8.1 Executive Summary 

The Bonneville Power Administration (BPA) is investigating alternative methods for 

facilitating anadromous salmonid fish passage in the Similkameen River upstream of 

Enloe Dam. This section cf the Draft Final Report on Enloe Dam Fish Passage is an 

objective preliminary environmental scoping document addressing each of the six 

proposed alternatives. Each alternative was given equal consideration in this analysis, 

as no “preferred” alternative exists at this time. This NEPA scoping dorument is 

designed to provide agency decision-makers with a summary of background 

environmental information and to serve as a precursor to either an Environmental 

Assessment (EA) or Environmental Impact Statement (EIS) which will ultimately be 

required by NEPA if BPA proceeds with the Projert. 

Reconnaissance level information was gathered for all elements of the physical, 

biologiral, and human environment which could poteniially be imparted by any of the 

six proposed alternatives. The alternatives are: 

Alternative I - Fishway from falls, incompatible with hydropower 

generation 

Alternative 2 - Fishway below powerhouse, compatible with hydro- 

power generation 

Alternative 3 - Trap and haul at falls, incompatible with hydro- 

power generation 

Alternative 4 - Trap and haul below powerhouse, compatible with 

hydropower generation 

Alternative 5 - Trap and haul at railroad bridge, compatible with 

hydropower generation 
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Alternative 6 - Dam removal, incompatible with hydropower 

generation 

Environmental information was obtained through a brief survey of the study area in 

October 1984; from available literature; and from contacts with appropriate local, 

state, and federal agency personnel. The report summarizes the baseline information 

gathered for each aspect of the environment and makes preliminary assessments as to 

the level of potential impacts which could result from each of the six alternatives. 

This preliminary impact assessment will aid decision-makers in determining whether 

an EA or EIS should be prepared in order to comply with NEPA. 

Aspects of rhe environment which will not be affected or which will be affected 

minimally (either in an adverse or beneficial manner) are only reviewed at a 

preliminary level of analysis and detail in this report. Those aspects of the 

environment which could potentially be significantly affected (either in an adverse or 

beneficial manner) are treated with a proportionately greater level of detail. Table 8- 

1 summarizes the potential level of environmental impact on each aspect of the 

environment resulting from each of the six alternatives. The impact matrix presented 

here is a culmination of the reconnaissance level studies conducted from October 1984 

through May 1985. The values shown in Table 8-1 are preliminary at this time due to 

the level at which studies were conducted. These values should be viewed as 

indicators of the potential level of impacts, rather than as absolute values defining 

impart. 

Several quite obvious issues have been identified that will require more extensive 

examination is a future NEPA document. These include: wildlife resources (in 

partiwlar, the potential beneficial effect of fish passage on bald eagles), fish 

resource<, power production potential, recreation (partirularly with regard to sport 

fishing), potential for toxic or hazardous materials in sediments behind the dam, 

hydraulic modifications and potential flooding affects, and cultural and historical 

resources. The effects of the project on three of these focal issues (wildlife, fish and 

recreation) are anticipated to be beneficial for all six alternatives and have 

international implications. The effects on the other focal issues (power production 

potential, toxic/hazardous materials potential, hydraulic modifications and potential 
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flooding and historicall~ultural resources) vary with alternatives. A summary of the 

environmental and engineering advantages and disadvantages of each of the six 

alternatives are presented in Table 8.2. This table, in conjunction with the impact 

matrix (Table 8-l), provides an overview of the entire range of considerations 

rurrently under study. The main text of this NEPA Scoping Document describes these 

considerations in greater detail. 

8.2 Introduction 

8.2.1 Need For NEPA Assessment 

The Enloe Dam Fish Passage Project is currently in the preliminary stages of 

?VdU.3tiOn. Fisheries habitat studies in the U.S. and Canadian Similkam?en River 

reaches have recently been completed in order to determine the feasibility of 

establishing a run of steelhead and/or salmon above the Enloe Dam. The results of 

these studies are presented in the preceding sections of this report. 

The proposed Enloe Dam Fish Passage Project may constitute a “major Federal 

action,” thus requiring compliance with the 1969 National Environmental Policy Act 

(NEPA), the CEQ governing regulations published in the Federal Register July 18, 1979 

(40 CFR Parts 1500-1508), and DOE NEPA guidelines published March 28, 1980 (45 FR 

20694-20701). The DOE guidelines provide supplemental implementing procedures 

required by CEQ regulations. Moreover, these guidelines were issued pursuant to, and 

to be used only in conjunction with, the CEQ regulations cited above. 

This section 8.0 of the Draft Final Report on Enloe Dam Passage is intended to serve 

as a preliminary scoping document for fulfilling the requirements and meeting the 

intent of NEPA and its pursuant regulations and guidelines. In that this report section 

is a precursor to the final environmental document for the Enloe Dam Fish Passage 

Project, it has therefore been structured as a discrete report, capable of standing 

alone without the preceding sections. Thus, a certain amount of redundancy may 

occur between this and other report sections. The reader is encouraged to view this 

section as a summary dorument which presents an overview of the environmental 

implications of fish passage at Enloe Dam. These implications involve not only the 
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potential effects on fishery resources, but also those effects on all other aspects of 

*he environment. 

X.2.2 Regional And Historical Setting 

Enloe Dam is located in a steep rocky canyon on the lower Similkameen River in north 

rentral Washington near the City of Oroville, as shown on Figure 8-1. The dam is 

Eituated 5 mi upstream of the confluence of the Similkameen River with the Okanogan 

River. Nearly 2 mi of slack water is created by the dam when the reservoir extends 

up$rream to Shanker’s Bend. The Similkameen Valley in the vicinity of the dam is 

narrow, with clearly defined terrares at approximately 1,100 ft above mean sea 

Ievrl. These terraces form a bench 500 t6 600 ft wide and have been utilized for an 

irrigation canal and railroad corridor. Beyond the terraces, the valley walls rise 

steeply to rounded rolling hills with crest elevations of about 2,800 ft. 

Th? climate of the Similkameen River Valley is influenced by the prevailing westerly 

air flow over the Northern Cascades which block the saturated Pacific marine air 

masses and result in a semi-arid climate. The mean annual precipitation is I2 in, most 

of whirh occurs as winter snowfall. Temperature extremes are common, although 

mean summer and winter temperatures are quite moderate. The vegetation of the 

immediate area around Enloe Dam reflects the climate and topography and is 

prrdorninalply a shrub-steppe assoriation in whirh big sagebrush and bitterbrush arr 

th? dominant shrubs. Scattered ponderosa pine and Douglas fir occur on moist north 

and past faring slopes and narrow bands of riparian vegetation occur along the edge of 

the river in Tome areas. 

The Enloe Dam itself is a concrete gravity arch structure, approximately 54 ft in 

bright. Th? strurture operates as an uncontrolled spillway with 276 ft of crest 

length. Enloe Dam was constructed between 1919 and 1923 as a part of a 

hydrorlecrtic facility and since that time no upstream fish passage has occurred. A 

powerhouse operated in conjunction with the dam still stands and is located 

approximately 800 ft downstream of the dam on the west bank of the river. 

Hydropower generation was disrontinued in 1959. The location of the dam and 

powerhouse are shown on Figure 8-2. The natural falls is located between the dam and 

3711.1 186 

PRC Administrative Record 4/27/2017  00000429



CANADA - - ---- 
UNITED STATES 

PALMER 

PROJECT AREA 

Figure a~- I Enloe Dam Fleh Passage Pro&t location map. 

PRC Administrative Record 4/27/2017  00000430



- 

To Nighthawk 
6.5 mi. 

TO oroville 
0.5 mi. 

Figure 8 - 2 Enloe Dam study area for preliminary NEPA compliance report. 

PRC Administrative Record 4/27/2017  00000431



the powerhouse, approximately 300 ft downstream of the dam. The falls is 

approximately 20 ft in height. Figure 8-3 shows the immediate area of the dam, falls 

and powerhouse in topographic detail. 

Boundaries of the Study Area were defined for the purposes of this preliminary NEPA 

compliance report and are shown on Figure 8-2. This Study Area extends from 

Shanker’s Bend upstream of the dam to just below the railroad trestle approximately 2 

mi downstream from the dam, following the 1,200 ft contour along the west river bank 

and the existing county road along the east river bank. Reconnaissance level field 

surveys conducted in October 1984 were concentrated within this Study Area 

boundary. Quite obviously some of the issues which will need to be addressed in a 

later NEPA document will extend beyond this Study Area. A series of tables and 

figures addressing this broader area is included in Appendix 6 as supplemental 

information which may be incorporated into the future NEPA dorument. 

8.2.3 Enloe Dam Fish PassaRe Alternatives Descriptions 

Six alternative passage schemes were investigated by Ott Water Engineers of 

Bellevue, Washington. As described in Section 5.2, these include: two fishway 

alternatives (one compatible with hydropower generation and one incompatible with 

hydropower generation); three trap and haul alternatives (two compatible with 

hydropower generation, one not); and the removal of Enloe Dam combined with a short 

fishway over the natural falls (obviously not compatible with hydropower generation). 

The design and placement of passage alternatives is influenced by the potential 

redevelopment of hydropower at Enloe Dam. In 1981, Public Utility District No. 1 of 

Okanogan County (Okanogan PUD), filed a FERC licence application to redevelop 

hydropower at Enloe Dam. Okanogan PUD’s plans include installation of new 

turbine/generator units at the existing powerhouse, and replacement of the penstock 

running along the right bank between the dam and powerhouse. The existing intake 

and outlet works would be rehabilitated. 

If hydropower at Enloe Dam is redeveloped as the Okanogan PUD plans, its operation 

must be considered in passage design to ensure optimum passage effectiveness. The 
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Figure 8 - 3 Topographic detail map of Enloe Dam and powerhouse 

immediate vicinity. 

PRC Administrative Record 4/27/2017  00000433



principal concern is the location of turbine discharge relative to fishway or fish trap 

entrances. In general, if the turbine discharge is located downstream of ladder 

entrances, fish have a difficult time passing the turbine discharge and finding 

upstream entrances, since most of the available flow is passing through turbines. This 

can cause substantial delay in upstream migration and significantly compromise 

passage effectiveness. 

In that the redevelopment of hydropower at Enloe Dam was not certain at the time of 

writing this report, alternatives have been developed which are both compatible and 

incompatible with Okanogan PUD’s hydropower plans. In the following subsections, 

the six passage alternatives are briefly described in the context of information needed 

for impact analysis. The reader is referred to Section 5.2 for the technical details of 

alternatives conceptual design. 

All six of the alternatives are similar in that they are located within a 2 mile reach of 

the Similkameen River. Five of the alternatives involve construction of major passage 

facilities; the sixth involves removal of the existing Enloe Dam and construction of a 

short fishway at the falls below the dam. Most work within the flood plain would 

probably be accomplished during July through December low flow period. Access for 

construction would be available on existing roads with only minor improvements. 

Access to Alternatives I through 4 and 6 would be via the existing canal road which 

cuts through the cottonwood grove on the east bank of the reservoir. Grades on this 

road are not excessively steep, thus making access for construction vehicles relatively 

easy. A short section of road would have to be constructed downstream of the 

powerhouse suspension bridge on the left bank for Alternatives 2 and 4. Access for 

Alternative 5 (at the railroad bridge) would IX via an existing road requiring little 

upgrading. Access roads used for construction would continue to be used for 

maintenance and operation of the facilities. Passage facilities would be required to 

operate from about October through November and from February through May for 

upstream steelhead migration. If summer chinook are to be managed in the 

watershed, the passage facilities would also need to operate between about mid- 

August and October 1. 
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Alternative I - Fishway From Falls. Alternative 1 is a fishway beginning at the base 

3f the falls below the dam and exiting above the dam. This alternative is not 

compatible with the proposed hydropower redevelopment. Fishway entrances would be 

lwatpd at the left bank, at the base of the falls. Low and high flow entrances are 

provided for in the design. Flow in the ladder would vary between about 30 and 50 

rfc. The fishway exit is located approximately 90 ft upstream from the left 

abutment. Auxiliary water would be supplied to the ladder entrances to provide 

attraction flow for fish. Auxiliary flows may be as high as 50 cfs. The flow would be 

added to the lower pools through wall diffusers. Flow to the diffusion chambers would 

br gravity fed from above the falls. 

Alternative 2 - Fishway Below Powerhouse. Alternative 2 is a fishway beginning at a 

barrier dam downstream of the Enloe Dam powerhouse and exiting above the dam on 

the left abutment. The barrier dam would be approximately 9 ft in height and would 

prrvent fish from moving past the ladder entrance. A single entrance to the fishway 

would be located on the left bank, at the toe of the barrier dam. With the entrance 

located downstream of the powerhouse, this alternative would be compatible with 

hydropower. The fishway would continue up the left bank to an exit above Enloe 

Dam. Design characteristics and ladder and auxiliary flows from this structure would 

be similar to those of Alternative 1. This alternative would impact the proposed 

development of hydropower by the Okanogan PUD. The barrier dam would cause the 

tailwater of the powerhouse to be raised and therefore decrease the head available for 

hydropower production by about 7 ft. 

,4lternatiw 3 - Trap And Haul at Falls. Alternative 3 is a trap and haul system at the 

fallc. The fishway section leading to the trap is the same location and configuration 

ac the lower portion of Alternative 1. This trap and haul alternative is not compatible 

with hydropower development at Enloe Dam. Similarly to Alternative I, fish would 

enter one of two ladder entrances at the left bank immediately below the falls. Fish 

would continue up the ladder to an elevation out of the flood way and enter the trap. 

Auxiliary water would be added to the lower pools of the fishway. The trap consists of 

a holding pool and elevator at the upstream end of the fishway section. Fish entering 

the holding pool would be supplied with “fresh” water through an upwelling supply. 

Fish in the holding pool would be crowded into the elevator and loaded from the 

Plevator, by way of a chute, to a tank truck. 
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Alternative 4 - Trap and Haul Below Powerhouse. Alternative 4 is a trap and haul 

system which would be located at a barrier dam below the powerhouse. The 

alternative consists of a ladder section leading to a holding pool and elevator. The 

barrier dam and ladder location are similar to those in Alternative 2. As with 

Alternative 2, this alternative would impact the proposed development of hydropower 

by decreasing the available head. 

Alternative 5 - Trap and Haul at Railroad Bridge. Alternative 5 is a trap and haul 

facility located approximately 2 mi downstream of Enloe Dam. The alternative 

consists of a barrier dam with a ladder section to a trap. A trap and haul facility at 

this site does not conflict in any way with hydropower redevelopment at Enloe Dam, 

No loss of available head would be associated with this alternative because of the 

stream gradient in the 2 mi distance between the powerhouse and the barrier dam. 

Alternative 6 - Dam Removal. If Enioe Dam is not developed for its hydropower 

potential, it could be removed. Passage then could be provided at the falls and the 

watershed would be open to upstream migrating fish. The falls could be laddered in a 

manner similar to Alternative 1. The key consideration, however, is removal of the 

dam and sediment behind it. 

Two methods of dam and sediment removal are currently being investigated. The first 

is suction-dredging the sediment behind the dam and wasting it near the dam site. 

Once the sediment is removed the dam could be demolished in successive levels by 

blasting techniques. Concrete removed from the structure could be wasted near the 

site as well. 

The second method of dam removal is to remove successive levels of the dam crest 

and allow the sediment to be transported downstream. This release of sediment would 

be somewhat controlled. However, the magnitude of high stream flows in any given 

year cannot be predicted. This method of sediment removal may not be practical 

since the Lower reaches of the Similkameen and Okanogan Rivers may not be able to 

handle high sediment loads without significant changes in stream course and flood 

limits. 
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5.2.4 Other Issues Of Concern 

Official NEPA documents are required to address “related actions” and “other issues 

of concern”. Only one other proposal is currently known to fall into either of these 

categories. This proposal is the ongoing feasibility study being conducted by the U.S. 

Army Corps of Engineers and sponsored by the Okanogan PUD, the Oroville-Tonasket 

Irrigation District and Okanogan County. Two alternafives have been proposed with 

regard to this feasibility study. The first is a 230 ft dam at Similkameen River Mile 

6.6 with a 100,000 acre-foot storage capacity and a maximum pool elevation of 1,155 

ft. The second is a three dam alternative involving rehabilitation of the existing 

facility at the Enloe Dam site, construction of a smaller dam at River Mile 6.6 and 

construction of a third dam above Enloe at Shank&s Bend (RM 10.5). 

The Corps of Engineers is currently proceeding with environmental studies for their 

two proposed alternatives. Although the Carp’s proposal is, at this time, unrelated to 

BPA’s Enloe Dam Fish Passage Project, the fact that it is in such close proximity to 

Enloe Dam puts it in the category of “other issues of concern”. Any change in the 

status of the Corps’ proposal will be communicated promptly to the BPA under the 

existing”cooperating agency” agreement between the two agencies. 

8.3 physical And Biological Environment 

8.3.1 Earth Resources 

Existing Conditions 

Bedrocks of the study area consist of Tertiary nonmarine sedimentary rock, primarily 

5andqtone and conglomerate with small amounts of siltstone and shale. The 

Similkameen River in the Study Area lies within a steep, rocky canyon which extends 

approximately I5 miles to the broad, flat lands north of Palmer Lake. Terrares 

approximately 500-600 ft wide, lying at about 1,100 ft elevation, flank both sides of 

the river. The irrigation canal and railroad have been constructed on these terraces. 

Steep valley walls and cliffs rise to rounded hills with elevations of up to 3,000 ft 
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(Lmfesty, 1980). Additional details regarding the site geology, both at Enloe Dam and 

at the railroad bridge are available from a variety of sources. This information is not 

included in this scoping document because the relatively low level of projected 

impacts to geological resources from each of the six alternatives does not warrant the 

inclusion of extensive data. 

Soils in the Study Area impact zone, near the dam and along the east side of the river 

include Nighthawk extremely stony loam, 25-65 percent slopes, which has high to very 

high erosion susceptibility, and lithic Xerochrepts-Nighthawk complex, 15-45 percent 

slopes, which have moderate to high erosion potential. The soils at the east side of 

the railroad bridge are Pague extremely stony fine sandy loams, 25-65 percent slopes, 

which also have moderate to high erosion potential. The existing railroad and access 

road have periodically washed out in the past, apparently from erosion at the toe of 

the slopes. Proper stabilization of cut slopes will be essential during the construction 

process. A small patch of Nighthawk loam, 8-15 percent slopes, located along the 

railroad just south of Shanker’s Bend, is classed as “Land of Statewide Importance” by 

the Soil Conservation Service (1979). This soil is neither being used for crop 

production at this time, nor will it be affected by any of the project Alternatives 

proposed. 

The Study Area is within a region of historically low seismicity, designated “Zone 2 - 

moderate damage” by the Uniform Building Code (Anonymous, 1976). On the basis of 

regional intensity records published by Rasmussen (l967), the area is classified as 

“Zone I - minor damage”. 

Potential Impacts 

None of the Alternatives will affect geological resources within the Study Area to any 

major extent. Due to high erosion hazards of soils in some portions of Study Area, 

erosion and sedimentation to the river could occur during construction of fishway and 

trap and haul facilities as well as during access road upgrading and construction. 

Careful planning, use of sedimentation structures and timely stabilization of cut 

slopes will result in minimizing erosion and slumping during construction. Erosion 

impacts are expected to be short term and will terminate shortly after completion of 

construction activities. 
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9.3.2 Air Resources 

Existing Conditions 

Okanogan County’s existing air quality is good, typical of rural counties, and is classed 

as attainment (meeting Federal and State air quality standards). Monitoring results 

from 1977, the most recent year for which data are available from the Oroville area, 

were a 24-hour maximum of 70 “g/m3 Total Suspended Particulates (TIP), well under 

the primary and secondary 24-hour standards of 260 “g/m3 and 150 ug/m3, 

respectively. The annual geometric mean TSP of 15-30 “g/m3 was well within the 

primary and secondary standards of 75 “g/m3 and 60 “g/m3 (Washington Department 

of Ecology, pers. comm., I6 May 1985). 

Potential Impacts 

Air quality imparts from any of the alternatives would be temporary, minor,and would 

not significantly affect TSP levels in Okanogan County. 

X.3.3 Water Resources 

8.3.3. I Surface Water Hydrology/Floods/Low Flows 

Existing Conditions - 

The drainage area of the Similkameen River above Enloe Dam is approximately 3600 
.2 

ml , [most of which is in British Columbia. The majority of the basin is characterized 

by its semi-arid climate, except for the relatively wet and mountainous western 

region. Most of the basin’s runoff originates at high elevations from snowpack melts 

during the spring and early summer. The steep topography and lack of storage in the 

basin makes it susceptable to both floods and droughts. 

An international streamflow gauging station is located on the Similkameen River 

approximately 7 mi upstream of Enloe Dam at Nighthawk, Washington (Station 
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#2442500). The station has been in operation since 191 I (continuously since 1929). 

The mean annual discharge of the river at the Nighthawk station is 2340 cfs. 

Approximately 61 percent of the annual flow of the river occurs during the months of 

May and June, with mean monthly discharges of 8028 cfs and 9169 cfs, respectively. 

Mean monthly discharges for the months of August through March, inclusive, range 

from 2.2 to 3.3 percent of the total annual discharge (604 to 921 cfs). 

The mean annual flood for the Similkameen River at Nighthawk, determined for the 

period 1929 to 1983 is 16,260 cfs. Annual maximum daily discharges have ranged from 

a low of 4750 rfs (May 1941) to the recorded high of 44,800 cfs (June 1972). The 

calculated return period of the 1972 flood is approximately 180 years. The water level 

was estimated to be I3 ft above the spillway crest at Enloe Dam during the 1972 

flood. The probable maximum flood has been estimated to be as high as 320,000 cfs, a 

flow which would result in a water surface elevation of over 45 ft over the spillway 

crest. 

Annual maximum discharges at the Nighthawk station have occurred exclusively 

during spring/early summer through the period of record. However, winter floods 

associated with the inland penetration of coastal storms have occasionaly been of 

similar magnitude to these spring/early summer freshets. The winter floods although 

rare, are usually associated with ice flows. 

In general, minimum discharges for the Similkameen River at the dam occur between 

late summer and late spring. However, a slight increase in river discharge in response 

to fall rain storms usually follows the late summer low flow period. The flow recedes 

again during the winter months as precipitation turns to snow and the river freezes 

over. The recorded minimum daily discharge for the Similkameen River at Nighthawk 

is I30 cfs which occurred on 8 Ianuary 1974. 
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Potential Impacts 

Each of the six proposed alternatives is likely to exert different effects on the 

hydrologic regime of the river. The periods of operation for all proposed fishway and 

trap and haul facilities are October through November, February through May and, if 

summer rhinook are to be passed, mid-August through October. Potential efferts of 

each of the alternatives on the flow regime are summarized in the following 

paragraphs. 

Impacts of Alternative 1 on streamflow would be restricted to the stretch of river 

between the entrance and the exit of the fishway. The flow to be diverted would be 

between 24 and 42 rfs for ladder operations, plus as much as another 75 rfs for 

attraction flow. Assuming the maximum diversion for both ladder operation and 

attraction flows, 117 cfs would be diverted around Enloe Dam through either the 

ladder or a diversion conduit. This amount is less that the recorded minimum daily 

discharge for the site (130 cfs). Therefore, sufficient flows should always exist, 

although conditions may approach those of no flow over the Enloe Dam spillway. 

Under conditions of power generation at the Enioe Dam site (Alternative 21, 24 to 42 

rfs would still be required for fishway operation. However, since the fish passage 

facilities would instead be construr?ed below the powerhouse, the water required for 

attraction flow could be diverted from below the tailrace, thereby reducing the 

amount of water diverted from above Enloe Dam for ladder operations. Thus, a 

maximum amount of only 42 rfs would be diverted around the dam to a point below 

the powerhouse. Since maximum penstock discharge exceeds the natural flow of the 

river for a large portion of the year, power generation alone (without a fishway) would 

result in the complete diversion of water around the dam for about I93 days in an 

average flow year. The addition of the fishway may extend the period of no flow over 

the spillway by as much as another IO days per year (on average). The impacted area 

is, ho.Never, limited only to the length of the river between the fishway exit and the 

fishway entrance. 

Hydrological impacts associated with Alternative 3 are identical to those of the 

Alternative 1, except that all flows for the fishway operation and attraction flow 
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would be diverted from above Enloe Dam via a conduit. The instream flow would be 

reduced by as much as 117 cfs between the diversion point above the dam and the 

fishway entrance below the barrier dam. 

The hydrological impacts associated with Alternative 4 (a trap and haul facility 

operated in conjunction with the powerhouse) are similar to those associated with 

Alternative 2. Again, the flows for ladder operation could be diverted from above the 

Enloe Dam and powerhouse and the additional attraction flow could be obtained below 

the powerhouse. Instream flows would be as much as 42 rfs between diversion points 

above the dam and the fish ladder entrance, and reduced by an additional 75 cfs, for a 

total of 117 cfs, between the powerhouse tailrace and the fish ladder entrance. As 

with Alternative 2, this alternative would increase the number of days per year in 

which there is no flow over the Enloe Dam spillway. The impacted area of a trap and 

haul facility built and operated below the railroad tressel (Alternative 5) would be 

limited to the stretch of river between the water intake(s) for ladder operation and 

the entrance of the ladder. 

The removal of Enloe Dam (Alternative 6) would eventually restore the river to its 

natural state. As it exists presently, the dam and reservoir regulate the flow of the 

river downstream of the Enloe Dam, but the amount of regulation is negligible. If 

Enloe Dam were removed without first suction dredging sediment, flows downstream 

would be impacted to a far greater extent by the transport and deposition of sediment 

which has accumulated in the reservoir since the Enloe Dam’s construction. In 1972, 

the USGS estimated the amount of sediment in the reservoir to be about 1.79 million 

cubic yards, Although most of these sediments would eventually be carried to the 

Columbia River, as they would have been if the dam had never been built, much of the 

sand and coarser materials would be deposited in a 17 mi stretch of the Okanogan 

River immediately below the mouth of the Similkameen River. As a consequence of 

this deposition, the Okanogan River valley would become more susceptable to flooding 

as the cross-sectional area of the river is reduced. Loss of side channels and a change 

in the course of the Okanogan River would likely also result from the addition of these 

sediments. These impacts would not be associated with Alternative 6 if sediments 

were dredged prior to dam removal. 
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8.3.3.2 Surface Water Quality 

Conditions Existing 

The water quality of the Similkameen River, as recorded from monitoring at a site 

between the Enloe Dam and the confluence of the river with the Okanogan River 

(Station 498070-Washington State Department of Ecology), indicates that the 

dissolved oxygen levels are high and on average exceed complete saturation levels 

(maximum recorded: 120.9 percent saturation; average: 104.3 percent saturation). 

Thes? dissolved oxygen levels are undoubtedly due to the effect of the Enloe Dam 

spillway and plunge pool. Dissolved nitrogen gas levels are not available for review. 

However, it is probable that these may also be above 100 percent saturation levels 

which, if excessive (i.e., supersaturated), can have detrimental effects on fish. Fecal 

coliform levels in excess of acceptable standards have occassionally been recorded, 

although average fecal coliform levels are within the acceptable range. Average 

dissolved trace metals are low, although dissolved zinc above desirable levels has been 

recorded at times. Data also indicate that river temperatures can exceed (on 

occasion) the desirable upper level for freshwater aquatic life. Maximum 

temperatures normally occur in peak summer hot spells. It is unlikely the Enloe Dam 

reservoir is contributing significantly to additional increases in temperatures. In that 

the reservoir is essentially filled with sediments, water in the reservoir has a very low 

residence at times. Extensive sediment deposition in the reservoir is likely responsible 

for cuspended solids levels downstream of the dam (range: I to169 mg/l) which are 

similar to levels in the river at a monitoring site well above the reservoir (Station 

SNLOO05, rang? I to I40 mg/l). No pesticide or other trace organic water quality 

data were available for review. Detailed water quality data are presentd in Table 19 

(Append; x 4). 

N?ar the mouth of the Similkameen, the Oroville sewage plant discharges treated 

municipal effluent into the river. The plant is currently licensed to discharge through 

a multiport diffuser 2400 m3/day (0.63 U.S. MGD) of effluent containing 30 mg/I 

BOD5 (30 kg/d), 30 mg/l suspended solids (30 kg/d), a fecal coliform maximum of 200 

per 100 ml. No limitations are placed on nutrient levels or residual chlorine. The 

sewage plant is not presently required to monitor the receiving environment. 
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Potential Impacts 

With the exception of short term effects during construction, principally as potentially 

elevated suspended solids levels, the passage alternatives (excluding the effect of 

reactivating power) other than Dam Removal are not projected to have any major 

effects on the water quality of the Similkameen River. A summary of the anticipated 

project effects of each alternative on water quality is presented in Table 8-3. 

The dam removal alternative has the most potential for significant impact on water 

quality. Removal of the dam without first dredging sediments would result in the 

accumulated reservoir sediments being flushed downriver and ultimately into the 

Okanogan system. The quantity of sediment movement depends largely upan the 

procedures undertaken prior to the dam removal. The reservoir is estimated to 

contain 1.8 million yards of sediment accumulated over 60 years. It is, in essence, not 

arcumulating any further net amount. In this context, the quantity of sediment 

flushed out of the reservoir annually in freshet is roughly equivalent to the incoming 

sediment load. 

If dam removal occurred without prior dredging of a channel through the reservoir for 

the river to follow, a considerably larger quantity of sediment would be flushed 

downstream. The river would cut through the accumulated sediment and ultimately 

carve out a river bed down to the original river bed elevation in a matter of a few 

years. During annual freshets, additional sediment would slough into the river from 

the remaining sediment-based river banks within the old reservoir. This erosion would 

be significantly reduced if measures were taken to stabilize banks and provide 

extensive riprap protection throughout the old reservoir. Estimates made by others 

(Nelson, 1972) indicate that in an unmitigated case, the quantity of sediment flushed 

during a year of average discharge would be approximately 320,000 cubic yards or I8 

perrent of the existing reservoir sediment content. The potential downstream effects 

would include elevated suspended solids levels and sediment deposition over a I7 mi 

reach of the Similkameen River immediately downstream of its confluence with the 

Okanogan River. The implication of such sediment deposition on the hydrology and 

biology of the Okanogan are discussed elsewhere in this report. 
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Alternative 

tt I Fish Ladder 
Without Power 

112 Fish Ladder 
With Power 

l/ 3 Trap and Haul 
Without Power 

t/4 Trap and Haul 
With Power 

t/5 Trap and Haul 
With Power 
Lower River 
site 

86 Dam Removal 

TABLE 8-3 
Effect of Passage Alternatives on Water Quality 

Similkameen River 

Probable Effect 

Increased Suspended 
Solids 

Increased Suspended 
Solids 

Increased Suspended 
Solids 

Increased Suspended 
Solids 

Increased Suspended 
Solids 

Increased Suspended 
Solids 

Sediment Deposition 
In Lower Similkameen 
With Potential 
Biological Impact 
(Fish Spawning and 
Primary Producer 
Habitat Loss) 

Decreased Dissolved 
Gas Saturation Levels 

Duration 

Short Term Construction 
Period Only 

Short Term Construction 
Period Only 

Short Term - Construction 
Period Only 

Short Term - Construction 
Period Only 

Short Term - Construction 
Period Only 

Potential Long Term 
(Each Freshet) 
Until Equilibrium 
Reached Depending on 
Method Used 

Potential Long Term 
Until Reservoir Area 
Reaches Equilibrium 

Permanent 
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Alternative 

It I Fish Ladder 
Without Power 

n2 Fish Ladder 
With Power 

iI3 Trap and Haul 
Without Power 

l/b Trap and Haul 
With Power 

/I5 Trap and Haul 
With Power 
Lower River 
Site 

I16 Dam Removal 

TABLE 8-3 bntinued) 
Effect of Passage Alternatives cm Water Quality 

Okanagan River 

Probable Effect 

Slightly Noticeable 
Increase Suspended 
Solids 

Slightly Noticeable 
Increase Suspended 
Solids 

Slightly Increased 
Suspended Solids 

Slightly increased 
Suspended Solids 

Slightly Increased 
Suspended Solids 

Increased Suspended 
Solids 

Sediment Deposition 
For Several Miles 
Below Confluence 
With Potential 
Biological Impact 
(Fish Spawning and 
Primary Producer 
Habitat Loss) 

Duration 

Short Term Construction 
Period Only 

Short Term Construction 
Period Only 

Short Term - Construction 
Period Only 

Short Term - Construction 
Period Only 

Short Term - Construction 
Period Only 

Potential Long Term 
Until Equilibrium 
Reached Depending on 
Method Used 
Potential Long Term 
Until Equilibrium 
Reached Possible 
Permanent Habitat 
Loss 
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Since about 96 percent of the sediment in the reservoir is sand (0.05-2 mm), the 

sediment portion that will remain suspended in the water column for any signifirant 

period would be the much smaller fraction, consisting of fine silts and clays. Based on 

a projected total sediment movement per year, after dam removal, of 320,000 cubic 

yards at 4 percent fines, and specific weight of 100 Ibs/ft3, the total quantity of 

reservoir fines that would enter the river water rould approach 18,000 tons. Using 

this value and the annual average discharge of the Similkameen, the average annual 

increment of suspended solids (fines) would equate to 8 mg/l. During freshats, the 

increment will likely be at least 3 times this value, or 24 mg/l. The present suspended 

solids level in the Similkameen averages around 40 mg/I on a mean annual basis, and 

upwards of I40 mg/J during freshets. Therefore, the projected incremental 

resuspension and transport of reservoir fines could theorectically increase the 

suspended solids concentrations by about 20 percent. 

The other scenario for removing the dam with prior river channel dredging in the 

reservoir would result in less intense short term impacts on the Similkameen River and 

the downstream Okanogan River from load and turbidity (suspended solids). If all of 

the sediment were dredged prior to dam removal, few if any of the impacts discussed 

in the preceding paragraphs would result. 

Additional studies in which sediment loads are modeled would be initiated during the 

formal NEPA process, assuming Alternative 6 continues to be considered as a probable 

alternative. 

8.3.3.3 Groundwater 

Existing Conditions 

The groundwater table in the soils and bedrock of the reservoir sides is relatively high, 

primarily due to the presence of Enloe Reservoir. The quality of groundwater seepage 

and drainage from the reservoir and side walls is not documented. Other groundwater 

considerations are not of particular relevanre to the project in this initial scoping 

phase and therefore are not discussed in this report. 
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Potential Impacts 

Development of fish passage facilities, with the exception of the dam removal option, 

would not alter the existing groundwater equilibrium in the reservoir area. With 

removal of the dam, the groundwater table in the reservoir side walls would be 

lowered and would ultimately reach the original natural state. Rapid lowering of the 

dam could conceivably cause side wall sloughing due to liquifactionishear failures 

caused by the relatively high groundwater table in these areas. The rate of 

groundwater subsidence in the reservoir sediments and sidewalls is dependent upon the 

permeability of these deposits. Analysis of reservoir sediment composition (Section 

8.4.3) indicated no significant presence of pesticides or hazardous trace elements. 

The quality of groundwater seepage subsequent to dam removal from these deposits is 

not projected to cause any impairment of river or groundwater quality. 

8.3.3.4 Water Use and Public Supplies 

Existing Conditions 

The community of Oroville obtains its public water supplies from wells in the 

Okanogan drainage basin. Three surface water licenses have been issued on the 

Similkameen River in Washington State. 

The Okanogan PUD holds license for 250 cfs and 750 cfs on the Similkameen River for 

power production at Enloe Dam and the adjoining power plant. This license is 

currently not in active use. 

The Oroville-Tonasket Irrigation District holds two licenses on the Similkameen River, 

one for water rights and one for water storage. The water rights license is for 50 to 

I86 cfs between I April and 15 October, depending on the specific month. The 

approximate maximum withdrawal allowed on this water right is 52,000 acre feet per 

year, with a maximum withdrawal at any given time of 200 cfs. This license is active, 

with about 50 percent of the maximum licensed amount withdrawn from the river in 

1984. A new Oroville-Tonasket Irrigation District system is currently being 

implemented on the Okanogan River. The current license is expected to remain in 

3711.1 

PRC Administrative Record 4/27/2017  00000448



place or to be modified after completion of the Oroville-Tonasket system on the 

Dkanogan River, thus allowing make-up water to be drawn from the Similkameen 

River when conditions in the Okanogan system dirtate a need. The Oroville-Tonacket 

Irrigation District also holds a storage permit for 10,500 acre feet of water on the 

Similkameen River. This permitted storage option has never been exercised. 

New irrigation licenses are not issued on the Similkameen River on the British 

Columbia side, except for use of freshet flows or if an equal amount of storage is 

provided. 

Potential Imparts 

The development of a fish passage facility is not projected to have any effect on the 

present active water use and public water supplies in the projert vicinity, as the 

passage facility would not be located near the irrigation canal or water supply wells. 

Removal of the dam would not impact the present irrigation canal or public water 

supplies of the community of Oroville or the Oroville-Tonasket Irrigation District. 

8.3.4 Vegetation Resources 

Existing Conditions 

The Similkameen River Valley is part of the Okanogan Highlands physiographir 

provinre described by Franklin & Dyrness (1973). The valley is in a transitional zone 

between the Cascade Mountains to the west and Okanogan Highlands to the east. The 

valley vegetation is a complex mosiac of three steppe vegetation zones including the 

Big Sagebrush/Bluebunch Wheatgrass Zone (Artemisia tridentatal Agropyron 

spiratum), Bitterbrushlldaho Fescue Zone (Purshia tridentata/Festuca idahoensis), and 

Treetip Sagebrush/Idaho Fescue Zone (&temisia tripartita/Festuca idahoensis) 

(Franklin EC Dyrness, 1973). The complex patterns of these plant communities is 

influenced by soil, slope, aspect, topography and past grazing. This area is the 

northern most extension of the Columbia basin steppe vegetation. 

3711.1 206 

PRC Administrative Record 4/27/2017  00000449



The Study Area lies along the Simllkameen River which flows through a moderately 

steep canyon with narrow terraces on each side of the river. Beyond the terraces,the 

valley walls rise steeply to rocky rolling hills that reach an elevation of about 2,800 ft. 

There are four major vegetation communities in the Study Area vicinity. One of 

these, an open ponderosa pine (Pinus ponderosa) forest, occupies the highest hillside 

slopes. The dominant understory shrub is bitterbrush with mixed grasses as the 

predominant herbaceous vegetation. On the lower slopes, ponderosa pine becomes 

scattered, and two shrub/steppe communities replace pine woodlands. A 

bitter-brush/Idaho fescue community occurs on steeper, rocky slopes while a big 

sagebrushlbluebunch wheatgrass community is found on gentler slopes. Associated 

species include threetip sagebrush, rabbitbrush (Chrysothamnus), balsamroot 

(Balsamorhiza), prickly pear (Opuntia polyacantha), and grasses such as bluegrass (m) 

and cheatgrass (Bromus tectorum). Invader species including knapweed (Centaurea), 

thistles (Cirsium) and tumble mustard (Sysimbrium altissimum) are also common, and 

are indicative of the disturbance in the area. 

A fourth plant community which occurs frequently on the slopes above the reservoir is 

a shrub/steppe association dominated by smooth sumac (Rhus -1 and cheatgrass. 

Other shrub species include big sagebrush, bitterbrush, wild rose (Rosa), and 

serviceberry (Amelanchier alnifolia). Common herbaceous species are flannel mullein 

(Verbascum thapsus), curly dock (Rumex crispus), knapweed and tumble mustard. The 

displacement of native grasses by cheatgrass, an introduced species, on much of the 

Study Area indicates that these areas have been heavily grazed at some time 

(Daubenmire, 1970). 

Along portions of the riverbank edge, upland vegetation is replaced by riparian 

vegetation. Occurrence of riparian vegetation is sporadic, patchy, and varied in 

composition. Willow (Nix) is the most common woody species and can vary from thin 

lines of seedlings to large dense thickets. Cottonwood (Populus) stands occur 

occasionally. One large stand of cottonwood is near Enloe Dam on the east side of the 

river. Associated species include Rocky Mountain maple (Acer glabrum), willow, red- 

ozier dogwood (Cornus stolonifera), and serviceberry. Also present are some 

introduced horticultural species including maples (Acer), juniper (Juniperus), yucca 
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(yurra), and lilac (Syringa). Other trees commonly found on riparian sites included 

Douglas-fir (Pseudotsuga menziesii), water birch (Betula occidentalis) and thin-leaf -- 

alder (Alnus tenuifolia). Common herbaceous species included clematis (Clematis), 

rushes (Juncus), sedges (Carex), and horsetail (Equisetum). 

According to FERC No. 2062 Exhibit E (Okanogan County PUD, 19811, there are 

several wetland areas in shallows along the shoreline of the reservoir. None were 

identified during field reconnaissance. However, evaluation of wetland distribution 

and composition will be undertaken prior to preparing an EA or EIS for the project. 

No federally threatened or endangered plant species occur in or near the Study Area 

(Rottorf, pers. comm., 21 November 1984). 

Potential Impacts 

Five of the six alternatives would have little effect on the vegetation of the Study 

Area. Only a very small area would be disturbed by construction or rehabilitation of 

existing structures or roadway development. The sixth alternative, dam removal, 

would result in loss of riparian and wetland vegetation on the reservoir edges. This 

could eventually be replaced to some degree through development of a new riparian or 

wetland communities along the rechanneled edge of the river. The development of 

these new riparian areas could actually result in more productive wetland communities 

than those currently existing. 

8.3.5 Wildife Resources 

Existing Conditions 

Based on a reconnaissance level survey oh 22 and 23 October 1984, available literature 

and telephone contacts, it is apparent that the wildlife of the Study Area are diverse 

and typical of the habitats present. These habitats basically include: the Similkameen 

River; poorly vegetated rocky river shoreline; riparian tree and shrub communities; 

drier shrub-steppe and open conifer forest communities on the valley slopes, including 

open ponderosa pine forest, bitterbushlldaho fescue and big sagebrush/bluebunch 
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wheatgrass communities, cliffs, and orchards and a golf course on flat terraces near 

the railroad bridge. 

Wildlife species identified by the Washington Department of Game (WDC) as 

important in the Study Area include the mule deer (Odocoileus hemoinus), chukar 

(Alectoris chukar) -f gray partridge (Perdix perdix), California quail (Callipepla 

californica), bald eagle (Haliaeetus leucocephalus), and golden eagle (Aquila 

chrysaetos) (Okanogan County PUD, 1981). A wintering population of bald eagles, 

(classed as threatened in both Washington State and the U.S.), exists along the 

Similkameen between its mouth and the Palmer Lake area (Shapiro and Associates, 

1984; Bottorf, pers. comm., 21 November 1984; Marr, pers. comm., 1 November 

1984). The extent of use of the Study Area by bald eagles has not been identified, 

although nesting pairs are reported from Palmer Lake and the mouth of the 

Similkameen River (Okanogan PUD, 1982). Peregrine falcons may occasionally pass 

through the Study Area during spring and/or fall migration seasons. Peregrines are not 

known to nest in the vicinity. Most of the Study Area is probably within the home 

range of the pair of golden eagles nesting on the cliffs of Kruger Mountain above the 

Study Area. This resident pair is known to the Washington Natural Heritage Data 

System (1985), and local WDG personnel. The pair was observed during the October 

I984 site reconnaissance. In addition, the Natural Heritage Data System (1985) 

reports that the pallid crescent spot butterfly (Phycoides pallida), classed as a 

proposed monitor species by WDG (1983), occurs in Sec. 13 (TlrON, R26E). Ospreys 

(Pandion haliaetus), classed as proposed monitor species by WDG (1983), are reported 

to nest at Palmer Lake and the mouth of the Similkameen (Okanogan PUD, 1982), and 

may hunt within the Study Area. These are the only two proposed monitor species 

known to occur in the Study Area. 

A number of other special status wildlife species have not been recorded but may 

occur in the Study Area. A summary of species known or likely or occur, based on 

habitat affinity, are listed in Table 8-4. Proposed monitor species which may occur 

are not included in this Table. 

In a general sense, none of the local wildlife species are likely to be adversely 

affected over the long term by implementation of any of the six fish passage 
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TABLE g-4 
Special Status Wildlife Species Which Occur or May Occur in 

the EnIce Study Area. Potentially Occurring Propsed 
Moni tar Species are not Included 

Status In: 

Species 

Bald Eaglr, 
Ijaliaeetur leucocephalus 

U.S. Washington - 

Threatened T 
CT) 

Golden Eagle, 
Aquilachrysaetus 

osprey, 
Pandion haliaetus 

Pallid Crescent Spot 
Butterriy, 
Phyroides pallida 

Northern Coshawk 
Arcipiter gentilis 

Mprlin, 
Falro rolumbarius 

Proposed 
Sensitive (PS) 

Proposed 
Moni tar (PM) 

PM 

PS 

PS 

Peregrine Falron 
F. prrrgrinus - 

EndyEyred E 

Prairie Falcon, 
F. mexicanus - 

Burrowing Owl, 
Athene cunirularia 

PS 

PS 

White-headed Woodpecker, 
Picoides albolarvatus 

PS 

Townsend’s Big-wed Bat 
Plecotus townsendii 

White-tailed Jackrabbit 
Lrpus townwndii 

Proposed 
Threatened 

PS 

Occurrence 

Present. Small wintering populatio 
(L25) in vicinity, nesting pairs at 
Palmer Lake and the mouth of the 
Similkameen 

Present. Nesting pair on Kruger 
Mountain above Study Area. 

Almost certainly occurs. Nesting 
pairs reported at Palmer Lake and 
mouth of Similkameen. 

Present. Occurs in dry gullies in 
mountain foothills. 

May occur in mature conifer stands 

May occur, nests in tree ravities or 
cliffs, hunts in open country. 

May occur during migration for she 
periods. 

May occasionally occur, apparently 
does not nest in area. 

Possibly or~urs, suitable sbrub-step 
habitat exists. 

May occur at higher elevations in 
ponderosa pines. 

May occur, potential roost habitat i 
railroad tunnel. 

May occur in sage-grass at higher 
elevations. 
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alternatives proposed for this project. Fish- or carrion-eating species such as 

mergansers, bald eagles, ospreys, otters, racoons, bears and gulls may benefit over the 

long term from the presence of an anadromous fishery above Enloe Dam. It will be 

necessary to prepare a biological assessment of the probable impacts of the project on 

bald eagles (Eottorf, pers. comm., 21 November 1984). This biological assessment will 

be prepared concurrently with the formal NEPA document. Minor, adverse, short- 

term and long-term impacts on wildlife will result, in differing locations and degrees, 

and in areas far from the local Study Area, from implementation of each alternative. 

These are briefly discussed below. 

Potential Impacts 

Alternatives 3 and 5 would eliminate the least amount of habitat on the east bank of 

the river. Alternative 1 eliminates more habitat along the length of the fishway. 

Alternatives 2 and 4 both would require extension of the existing road and in addition, 

Alternative 2 would eliminate habitat along its length. Alternative 6 would require no 

new road and construction and may create additional riparian habitat when the river 

returns to a free-flowing state. In addition, if sediment dredging was implemented, 

there would be temporary terrestrial range losses until material dredged from behind 

the dam was reclaimed. All of these construction-related losses are minor in relation 

to the increased food supply to fish-eating species that would be produced by the new 

fish runs in the upper Similkameen. 

8.3.6 Fisheries Resources 

Existing Conditions 

A considerable number of fish species are currently present both in the basin upstream 

of Enloe Dam and in the Similkameen and Okanogan Rivers downstream of the dam. A 

listing of the fish species known to exist in the regions noted above is presented in 

Table 8-5. The most common species of fish above Enloe Dam in the Similkameen 

River and its main tributary streams are sculpins (Cottus sp.), followed in declining 

order by mountain whitefish (Prosopium williamsoni, longnose date (Rhinichthys 

catarartae), bridgelip suckers (Catostomus columbianus, and rainbow trout &.lmo 

gairdneri) (IEC BEAK Consultants Ltd., 1984). 
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TABLE 8-5 
Species List of Fish Known to be Present in the Similkameen River 

Above and Below Enfoe Dam and in the Okanogan River 
Downstream of Osoyoos Lake 

Spcies Known Distribution 

ABOVE ENLOE DAM (Simikamcen River System) 

Rainbow Trout 
(Salmo gairdneri) 

All lakes and streams.l** 

Cutthroat Trout 
(Salmo clarki lewisi) --- 

Brook Trout 
(Salvelinus fontinalis) 

Lake Trout 
(Salvelinus namayrurh) 

Alpine 1 
River.‘)’ 

kes in Ashnola River drainage, Ashnola 

;;~;;ra;,“,“,“,er?r;~;@s, Sinlahekin Creek 

Otter Lake.’ 

Kokanee 
(Onrorhynrhus nerka) 

Mountain Whitefish 
(Prosopium williamsoni) 

Lingcod 
(Lota Iota) 

Similkameen River to Similkameen Falls, 
Tulam e River, lower portion of Ashnola 
River.fr? 

Palmer Lakc4 

Smallmouth Bass 
(Micropterus dolomieui) 

Palmer Lake.’ 

Largemouth Bass 
(Mirropterus salmoides) 

Palmer Lake.4 

Black Crappie 
(Pomoxis nigromarulatus) 

Similkameen 
Palmer Lake.‘i4 

lver downstream of Palmer Lake, 

Northern Squawfish 
(Ptyrhorheilus oregonensis) 

Similkameen River to Princeton, Palmer Lak-z.‘t4 

Peamouth Chub 
(uorheilus caurinus) 

Palmer Lake, Similkameen River.4 

Northern Mountain Sucker 
(Catostomus platyrhynrhus) 

Similkameen Riv r downstream of Princeton, 
Tulameen River. 5 
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TABLE g-5 (Continued) 
Species List of Fish Known to k Present in the Similkameen River 

Above and Below Enloe Dam and in the Okanogan River 
Downstream of Osoyoos Lake 

Species Known Distribution 

Redside Shiner 
(Richardsonius balteatus) 

Similkameen River.1*4 

Bridgelip Sucker 
(Catostomus columbianus) 

Carp 
(Cyprinus carpio) 

em River to Princeton, Tulameen 
;;fry 

Palmer Lake.4 

Longnosed Date 
(Rhinichthys cataractae) 

All streams.’ 

Sculpins Entire system.’ 
(Cottus spp.) 

BELOW ENLOE DAM (Simikameen River) 

Steelhead Trout (Summer) 
(Salmo gairdneri) 

Mouth to dam.4V5 

Chinook Salmon (Summer) 
(Oncorhynchus tshawytscha) 

Mouth to dam.5 

Sockeye Salmon 
(Ormorhynchus &) 

Observed in river to dam.6 

Rainbow Trout 
(Salmo gairdneri) 

Mouth to dam.5 

Mountain Whitefish 
(Prosopium williamsoni) 

Mouth to dam.5 

Lingcod 
(Lota Iota) 

Smallmouth Bass 
(Micropterus dolomieui) 

Observed near railroad bridge.5 

Observed in lower section.5 

Northern Squawfish 
(Ptyrhorheilus oregonensis) 

Observed downstream of railroad bridge.5 
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TABLE 8-5 (Continued) 
Species List of Fish Known to be Present in the Similkameen River 

Above and f3elow Enfoe Dam and in the Okanogan River 
Downstream of Osoyoos Lake 

Species Known Distribution 

Bridgelip Sucker 
(Catostomus columbianus) 

Observed downstream of railroad bridge.5 

Carp Observed upstream of mouth.5 
(Cyprinus rarpio) 

ADDITIONAL SPECIES PRESENT IN OKANOCAN RWER 

Brown Trout 
(Salmo trutta) 

Parifir Lamprey 
(Entosphenus tridentatus) 

Captured in lower river.8 

Captured in lower river. 798 

Chiselmouth 
(Arrocheilus alutareus) 

Captured in lower river. 778 

Redside Shiner 
(Richardsonius balteatus) 

Captured in lower river. 778 

Largesrale Sucker 
(Catocromus platyrhyncus) 

Captured in lower river.7’8 

Brown Dullhead 
(Irtalurus n?bulosus) 

Captured in lower river. 7,899 

Yellow Perch 
(Perca flavens) 

Torrent Srulpin 
(mrhotheus) 

Pumpkinseed 
(Lepomis gibbosus) 

Pramouth Chub 
(Mylorheilus raurinus) 

Largemouth &ass 
(Micropterus calmoides) 

Captured in lower river.7T8’9 

Captured in lower river.7y8*9 

Captured jn lower river.899 

Captured in lower river.8 

Captured in Okanogan Rivy below Zosel Dam 
at outlet of Osoyoos Lake. 
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TABLE 8-S (Continued) 
Species List of Fish Known to be Present in the Similkameen River 

Above and Below Enloe Dam and in the Okanogan River 
Dowmtream of Osoyoos Lake 

species Known Distribution 

Bluegill 
(Lepomis macrochirus) 

Captured in Okanogan Rivgr below 20x1 Dam 
at outlet of Osoyoos Lake. 

Tenrh 
(Tinra tinca) 

Captured in Okanogan Riv%r below Zosel Dam 

-- at outlet of Osoyoos Lake. 

’ IEC BEAK Consultants Ltd., 1984. 

’ Ministry of Environment, 1984. 

3 IEC BEAK Consultants Ltd., 1985 (Appendix 2). 

’ K. Williams, pers. corm-n., 1983. 

’ IEC BEAK snorkle surveys in 1984. 

’ Washington Department of Fisheries, unpubl. data, 1984. 

’ Parametrix, Inc., 1981. 

8 MrCee and Truscott, 1982. 

9 MrCer c-tL, 1983. 
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The main sport fish in stream and lakes above Enloe Dam is rainbow trout. Other 

sport fish occurring in lakes of the Similkameen basin are: kokanee (Oncorhynchus 

nerka), lake trout (Salvelinus namaycush), cutthroat trout (Salmo clarki lewisi) and --- 

brook trout (Salvelinus fontinalis). -- Streams of the basin support brook trout and 

mountain whitefish, in addition to rainbow trout. 

No anadromous fish occur above Enloe Dam at present. The summer steelhead 

production potential of the basin upstream of Enloe Dam is presented in Section 4.5 of 

this report. Downstream of the Enloe Dam, three species of anadromous salmonids 

are present, namely, summer steelhead trout (Salmo gairdneri), summer chinook 

salmon (Oncorhynchus tshawytscha) and sockeye salmon (Onchorhychus nerka). 

Steelhead trout and chinook salmon have been documented to spawn downstream of 

Enloe Dam, with sockeye presence and spawning occasionally noted (Washington 

Department of Fisheries, unpubl. data, 1984). 

The anadromous salmonids which occur in the lower Similkameen River system 

presently migrate a distance of approximately 825 km (516 mi) over nine Columbia 

River mainstem dams (Wells Dam being the last) prior to entering the Okanogan River 

at Brewster, Washington. The fish then migrate about 120 km (74 mi) to the 

Okanogan/Similkameen confluence. Enloe Dam is situated at river mile 8.8 on the 

Similkameen River. 

No fish species listed as threatened or endangered by the U.S. Fish and Wildlife 

Service are known to occur in the Similkameen River system. 

Potential Impacts 

The overall effects and feasibility of fish passage at Enloe Dam are discussed in detail 

in Section 4.0 of this report. The general conclusion of the intensive fisheries studies 

conducted over the past two years is that fish passage at Enloe Dam will have a very 

positive effect on the Similkameen River system fishery, both in Canada and in the 

U.S. The Similkameen River system drains about 9,300 square km (3,620 mi*) of the 

Pacific Northwest. Approximately 560 km or 350 mi of stream would be accessible to 

anadromous salmonids in this basin, should passage be achieved at Enloe Dam. This 
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extensive increase in fish spawning and rearing habitat is obviously of great benefit 

overall. 

Although the overall effect of fish passage at Enloe Dam is anticipated to be very 

positive, certain issues of concern have been raised with regard to potential 

problems. The first of these is the issue of competition among introduced anadromous 

species and resident sport fish. A second concern expressed by the B.C. provincial 

government relates to the potential of the anadromous species introducing fish disease 

into the watershed including the effects this could have on resident rainbow trout 

populations. Competition among sport fish and introduced anadromous species is 

discussed at length in Section 4.12.3. It is also addressed in the recreation subsection 

of this NEPA report (Section 8.4.6). The disease issue is discussed in Sections 4.3 and 

4.16. 

In assessing the potential impacts of the six passage alternatives on the fishery 

resource, the location and type of facility (or procedure) are the most significant 

considerations. Alternative I (fishway from the falls without hydro-power) and 

Alternative 3 (trap and haul at the falls without hydropower) have the least impacts in 

terms of lost or restricted fish habitat. Access and use of the existing habitat is 

maintained with both of these alternatives. At least in theory, specific fish species 

can be selected for transport above Enloe Dam with the trap and haul facility which is 

not the case with a fishway (assuming all fish species could navigate the fishway 

equally well). Although in some instances the ability to select certain species is an 

advantage of a trap and haul facility, this ability is not felt to be of major importance 

at Enloe Dam since the majority of the fish known to be present below the dam are 

already in the watershed upstream of the barrier. The non-sport and non-anadromous 

species are not considered to be detrimental to either the existing populations or the 

introduced anadromous species, so the trap and haul facility would result in no major 

benefits with regard to enhancement of the population distribution when compared 

with the fishway. Additionally, it is quite possible that the fishway would inhibit or 

stop the passage of some less desirable species due to its length, height of drop 

structures and/or water velocities. 
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Alternative 2 (fishway below the powerhouse, compatible with hydropower) and 

Alternative 4 (trap and haul below the powerhouse, compatible with hydropower) have 

slightly increased impacts over Alternatives I and 3 with regard to fish utilization of 

the stream just below the natural falls. Alternative 4, like Alternative 2 would allow 

selection of species for transport above Enloe Dam. As previously discussed, however, 

this issue is not of great importawe at Enloe. Aliernatives 2 and 4 include a barrier 

dam constructed approximately 30 m (100 ft) downstream of the powerhouse. The 

barrier dam would prevent fish from utilizing the 200 m (650 ft) section of stream 

from the barrier to the natural falls as an adult holding area prior to spawning. The 

current extent of utilization of this area for holding is not known, but is felt to be 

minimal. Use of this area for juvenile rearing would not be altered. No anadromous 

zalmonid spawning area exists in the vicinity. As with all of the alternatives, the 

potential for passage of fish species not presently known to be above Enloe Dam also 

exists. 

Alternative 5 which involves a trap and haul facility located approximately 3 km (2 

mi) downstream of Enlor Dam (and is compatible with hydropoww generation) will 

reduce the adult holding area presently available in this stream section by eliminating 

access to several large, deep pools which occur here. A very small component of the 

anadromous salmonid spawning area present below Enloe Dam (approximately 10 

percent) will also be cut off, but this loss will be very minor when compared to the 

extensive spawning and rearing areas available in the upper Similkameen River 

watershed when passage is achieved. Alternative 5 also permits the selection of fish 

species to be trucked above Enloe Dam. 

Removing Enloe Dam and providing a fishway over the falls (Alternative 6) has a much 

greater variety of potential imparts than the other alternatives. Sediment load in the 

lower river would temporarily increase if sediment behind the dam was not first 

removed via suction dredging. Silting of existing spawning and rearing areas in the 

Similkameen and Okanogan rivers potentially could occur as a result of sediment 

release. Water quality would be affected, with possible negative effects on fish 

species residing in the rivers. The length of time required for the sedimentation and 

water quality effects of dam removal to dissipate is uncertain, but could reduce or 

alter fish production and use of the lower river for a signficant time period and 
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thereby have relatively long-term effects on fish populations. Dredging of sediment 

prior to dam removal would alleviate these adverse effects to a large extent. 

Alternative 6 would require only a short, low firhway over the natural falls and would 

permit fish passage with a minimal amount of physical stress on the fish. Thus, 

unimpeded acress for fish to the upper Similkameen River would be provided with this 

alternative once the effects of sediment release dissipate. 

8.4 Human Environment 

8.4.1 Power Production Potential - 

Existing Conditions 

No power is currently being generated at Enloe Dam. 

Potential Impacts 

Some of the alternatives for fish passage at Enloe Dam have implications on the 

potential for hydropower production at that site. Okanogan PUD has filed an 

application with FERC to develop a facility with new generators located at the old 

powerhouse site below the fails. Although ultimate development of the site is 

uncertain at this time, the possibilities for reduction in hydropower generating 

potential as a ronsequence of providing fish passage must be taken into account. 

Six alternatives for passage have been developed to date. Of these, Alternative 1, 3 

and 6 are “incompatible” with hydropower production and assume no power 

development at Enloe Dam. Alternatives 2 and 4 are “compatible” with hydropower 

development at Enloe Dam and incorporate rertain design features whirh take that 

potential development into account. These alternatives would cause some redurtion 

of power produrtion potential, however. Alternative 5 is located outside any area of 

potential influence on hydropower development at Enloe Dam and makes no 

assumption regarding power development at that site. The anticipated effects of each 

alternative on the potential for hydropower production at Enloe Dam are described in 

more detail below. 
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#Alternative 1 - Fishway from Falls. This alternative assumes no hydropower 

development; therefore, no power production or revenues are foregone. 

Alternative 2 - Fishway Below Powerhouse. This alternative includes the construction 

of a fish barrier dam below the proposed powerhouse and a nominal flow of about 40 

rfs down the major portion of the fish ladder. Both of these project features would 

have an influence on power production potential at the Enloe Dam site. The fish 

barrier dam would reduce the gross operating head available for power production by 

about 7 ft. This reduction would vary with discharge somewhat, but for this analysis a 

consistent 7 ft is assumed. The nominal fishway flows of 40 cfs would reduce water 

flows available for power generation by that amount. Although the fishway will not 

necessarily be in operation at all times during which power would be generated, a 

consistent removal of 40 cfs is assumed in this analysis. In this regard, this analysis is 

conservative on the side of lost power production potential. 

Alternative 3 - Trap and Haul at Falls. - This alternative assumes no hydropower 

development; therefore, no power production or revenues are foregone. 

Alternative 4 - Trap and Haul Below Powerhouse. This alternative includes the 

construction of a fish barrier dam below the proposed powerhouse. Unlike Alternative 

2, no stream flows would be taken from above the hydropower facility for operation of 

the fish passage facility. Therefore, the only effect this alternative would have on 

hydropower production potential would be a reduction in gross operating head of about 

7 ft. 

Alternative 5 - Trap and Haul Near Railroad Bridge. This alternative lies outside the 

area of influence on any potential hydropower development at Enloe Dam; therefore, 

no power production or revenues are foregone. 

Alternative 6 - Dam Removal. This alternative assumes no hydropower development: 

therefore, no power production revenues are foregone. 
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The pffects of various alternatives on annual energy production of the proposed 

hydropower facility were determined by modeling energy output under existing stream 

flow and head conditions and under various other conditions which simulate the 

implementation of relevant fish passage alternatives. The computer program used is 

called “HYDRO-CALC”, is in the public domain, and is available through BPA, as well 

as from other sources. Input data and results of the modeling effort, performed for 

this project by the Okanogan PUD, are given in the first portion of Appendix 6. 

The alternatives which have some effect on hydropower potential are Alternatives 2 

and 4. The effects of Alternative 2 are most closely simulated by Run 6, which 

assumes a seven foot gross operating head loss and a 40 cfs bypass to operate the 

f ishway. ,According to the model, this alternative would result in a loss of 

6,799,794 kwh/yr from a fully developed project. The effects of Alternative 4 are 

most closely simulated by Run 2, which assumes a 7 ft gross operating head loss and no 

bypass. Arcording to the model, this alternative would result in a loss of 

5,178,629 kwh/yr from a fully developed project. 

In order to put these potential losses into perspective and to compare them to gains in 

anadromou5 fish production potential represented by the fish passage project, foregone 

powrr production potential must be converted to dollars of present worth. This 

involves incorporating some assumptions into present worth calculations relating to 

dates of completion of various phases of power development, project life, price for 

power and discount rate (including inflation). Based on discussions with 

representatives of Okanogan PUD and BPA, the following assumptions regarding power 

development at the Enloe Dam were made: 

0 Fast Tr,ack Schedule - All permits will be granted, construction of -- 

Phase 1 of power development will be complete and turbines I and 

2 will be on line and generating power in the fall of 1989. Phase II 

of power development will be complete and turbine 3 will be on 

line and generating power in the fall of 1992. 

0 Ten Year Delay %hedule - This schedule assumes that the entire 

hydropower production schedule at Enloe Dam is delayed for 10 
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TABLE 8-6 
Results Of Analysis Of The Effects Of Various Fish Passage Alternatives 

At Enloe Dam On Power Production Potential At That Site 

Energy Loss, kwhiyr 
At Full Development 

Revenue Loss, S/yr’ 
At Full Development 

Present Worth (I 9S5j2 01 
Foregone Power Potentia 

Uternative I 
4ssumes No Power Development 

Uternative 2 
‘ast Track Schedule 
Ten Year Delay 

Ilternative 3 
\ssumes No Power Development 

No Loss No Loss 

6,799,794 149,596 3,258,899 
6,799,794 149,596 2,165,923 

No Loss No Loss No Loss 

Uternative 4 
:ast Track khedule 
Ten Year Delay 

5,178,629 113,929 2,466,589 
5,178,629 I1 3,929 1,638,079 

tIternative 5 
Jo Influence On Power 
Development No Loss No Loss No Loss 

Uternative 6 
\ssumes No Power Development No Loss No Loss No Loss 

Assumes $0.022 per kwh. 

Assumes development schedule outlined in text and 3% discount rate with 54 year project life beginning in 1985. 
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years. This schedule is included in this analysis to sensitize for the 

effects of any uncertainty inherent in the permitting and 

construction schedules in the project proposed by Okanogan PUD. 

This schedule assumes that turbines 1 and 2 will be on line and 

generating power in 1999 and that turbine 3 will be on line and 

generating power in 2002. 

0 In order to compare results of this analysis directly to those of the 

benefits analysis, project life is placed at 54 years, beginning in 

1985. 

0 Price for power is placed at $0.022 per kwh. This is the price 

presently reflected in the Bonneville Power Administration (BPA) 

rate schedule. According to Okanogan PUD, BPA intends to 

maintain that rate until the fall of 1986 and then let it rise with 

inflation. The inflationary rise in the rate schedule is accounted 

for in the rhoice of a discount rate. 

0 The discount rate used in this analysis is 3 percent. This is the 

risk-fee rate of time preference used by BPA, the Northwest 

Power Planning Council and PNUCC for power system analysis. 

This discount assumes that power rates follow inflation, thus taking 

inflationary price rise into account internally. It should be noted 

that an identical 3 percent discount rate was used in the analysis of 

fish passage benefits, thus internalizing the inflationary price rise 

for that resource. The results of the two analyses can therefore be 

compared directly. 

The results of the cost analysis summarizing the effects of Alternatives 2 and 4 on 

power production potential at the Enloe Dam Site are given in Table 8-6. 
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8.4.2 Noise 

Existing Conditions 

Current noise levels in the study area include low level traffic noise from the 

secondary county arterial road. Water passing over the dam and falls creates higher 

constant noise levels in the vicinity of the dam. 

Potential Impacts - 

Noise produced during construction will be generated by vehicular traffic, drilling, 

blasting, road construction and/or upgrading, machinery operation, barrier dam 

construction and installation of other facilities. Construction noise for all 

alternatives will exceed current noise levels. However, The extent, loration and 

duration of increased noise levels will vary with the alternatives. Construction noise 

will not exceed DOE noise standards, but may be noticeable from the secondary 

county arterial. Noise from the blasting may be heard in Oroville and Nightthawk. 

Noise produced during operation of passage facilities would be generated by traffic 

and machinery operation. This noise would be minimal and intermittent and therefore 

non-disruptive to both humans and wildlife in the vicinity. 

8.4.3 Toxic/Hazardous Materials 

Existing Conditions 

As part of the baseline studies for the preliminary NEPA assessment of fish passage 

options, a sediment composition sampling program was undertaken in the Enloe Dam 

Reservoir, the Similkameen River and the Okanogan River. The objective of the 

sampling/analysis program was to assess any potential risk of toxic element 

contamination from these sediments , particularly as such contamination might be 

linked to any of the six alternatives under consideration. An additional source of 

potential rontamination exists at the old powerhouse near Enloe Dam (i.e., the 

powerhouse may be a source of polychlorinated biphenyls (PCB’s)). Although none of 
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the six Enloe Dam passage alternatives would directly affect the dispersal of PCB’s 

from the powerhouse, the fact that renovation of the powerhouse is assumed within 

the scope of Alternatives 2, 4 and 5 does link the possible presence of PCB’s with the 

Enloe Dam Fish Passage Project. Therefore, although potential contamination of 

PCB’s at the powerhouse is in the purview of the Okanogan PUD rather than the BPA, 

a rudimentary sampling of powerhouse soils/residues was determined to be a useful 

addition to the sediment sampling program. 

Sediment sampling site locations are shown on Figure 8-4. Sediment samples were 

collected from a total of six reservoir and river sites. Analyses were conducted on 

samples from only four of these sites; sediment samples collected at sites S1 and OK2 

in the Lower Similkameen and in the Okanogan River just above the confluence were 

stored for possible analysis subsequent to the initial findings. Thus, three samples 

taken from the reservoir and one sample taken from the Okanogan River were 

analyzed. In addition to the collection of sediment sampling, a composite sample was 

collected (PHI) from soil and residue in and around the powerhouse. This composite 

sample was analyzed only for PCB’s. 

The sediment sampling program was conducted in October 1984. Samples consisted of 

shallow cores and surface sediments. No deep cores were collected at any of the 

F i tes. Samples were analyzed for total element content rather than extractable 

element content. This method was chosen based on consultation with EPA (Seattle) 

and in consideration of the fact that the sampling program was intended as a baseline 

screening survey, not as a definitive program providing absolute information on 

potential release of toxic elements to the environment. 

The parameters for sediment analysis included basic sediment character (moisture, 

percent volatiles, particle size and nutrients) as well as analysis of major cations 

(aluminum, calcium, magnesium, iron, manganese, sodium, and potassium), trace 

metals, and priority pesticides and polychlorinated biphenyls (PCB’sj. As stated 

previously, the soil/residue sample at the powerhouse was tested only for PCB’s. The 

results of the analysis program are presented in Tables 8-7 to 8-9. 
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TABLE a-7 
Reservoir and River Sediment Analyses - Basic Characteristics 

and Major Constituents 

Parameter 
Station 

PH #l RI R4 R7 OK 111 Method 
ComDosite 

Core Length (inrhes) 
Water Depth (feet) 

Moisture (%) 

Loss on Ignition (%) 

Particle Size (%) 
Sand CL2 mm) 
Silt (LSOu) 
Clay (L2”) 

Nutrients (“g/g) 
Phosphorus 
Kjeldahl Nitrogen 

Sulfide (“g/g) 

Cyanide (“g/g) 

Aluminum 

Calcium 

Iroll 

Magnesium 

Potassium 

Sodium 

20.3 

18.6 

6 18 10 2 
2 50 IO I 

20.3 25.0 21.5 27.7 

1.24 2.01 1.18 1.23 

98.0 93.6 97.7 86.4 
0.8 4.1 0.8 10.2 
1.2 2.3 1.5 3.4 

562 542 
I8 60 

L5. L5. 

LI. Ll. 

8522 10,000 

5010 5980 

14,600 16,200 

5690 6270 

510 735 

220 264 

8420 

5100 

14,000 

5430 

560 

213 

857 Calorimetric 
I40 Electrode 

L5. Calorimetric 

Ll. Calorimetric 

I 1,600 I.C.A.P. 

7120 I.C.A.P. 

19,000 I.C.A.P. 

7910 I.C.A.P. 

909 I.C.A.P. 

353 I.C.A.P. 

105oc 

6OO’C 

Sieving & 
Hydrometer 

L = Lrsc than 
uglg = micrograms per gram of sediment 

All results expressed on a dry weight basis except moisture which is expressed on an as 
received basis. 
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TABLE 8-8 
Reservoir and River Sediment Analyses - Trace Metals 

Parameter RI 
Station 

R4 R7 OK #I Detection Method 
Limit 

Arsenic (As) 

Barium (Ba) 

Beryllium (&) 

Bismuth (Bi) 

Cadmium (Cd) 

Cobalt (Co) 

Chromium (Cr) 

Copper (Cu) 

Molybdenum (MO) 

Nirk?l (Ni) 

Lrad (Pb) 

Antimony (Sbl 

Vanadium (V) 

Strontium (Sr) 

Zinc (Zn) 

Mrrrury (Hg) 

Gold (Au) 

14.2 24.3 

53.5 74.5 

0.16 0.21 

L2.5 L2.5 

LO.15 LO.15 

6.02 7.08 

15.2 15.7 

16.6 26.8 

0.35 0.46 

10.7 11.9 

2.08 3.21 

Ll LI 

31.8 36.4 

35.0 48.6 

34.4 39.3 

LO.010 LO.010 

14.9 

49.3 

0.16 

L2.5 

LO.15 

5.72 

12.4 

16.4 

LO.40 

9.58 

1.86 

Ll 

31.3 

37.1 

31.8 

LO.010 

LO.01 

31.5 

89.5 

0.25 

L2.5 

LO.15 

9.22 

21.6 

43.0 

0.41 

16.8 

4.19 

Ll 

40.5 

60.7 

52.6 

0.020 

0.01 A.A. 

0.01 I.C.A.P. 

0.01 I.C.A.P. 

2.5 I.C.A.P. 

0.15 A.A. 

0.1 I.C.A.P. 

0.1 I.C.A.P. 

0.1 I.C.A.P. 

0.4 I.C.A.P. 

0. I I.C.A.P. 

0.5 A.A. 

1 I.C.A.P. 

0. I I.C.A.P. 

0.1 I.C.A.P. 

0. I I.C.A.P. 

0.01 A.A. 

0.01 A.A. 

L = Less than 

All results expressed on a dry weight basis except moisture which is expressed on an as 
received basis. 

Results are expressed as micrograms of element per dry gram of sediment. 
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TABLE 8-9 
Reservoir and River Sediment Analyses - Priority Fk?sticides and PCB 

Parameter 
Station 

PH #I Rl R4 OK 111 Method 
Composite 

2,4 -n LO.020 

Aldrin 
Alpha-BHC 
Beta-BHC 
Gamma-BHC 
Del ta-BHC 

ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 
ND ND ND 

Chlordane 
4,4’-DDT 
4,4’-DDE 
4,4’-DDD 
Dieldrin 

ND ND ND CC/MS 
LO.001 ND ND GC & GCIMS 
LO.001 ND ND CC d( GCIMS 
LO.001 ND ND CC & GCIMS 

ND ND ND GCIMS 

Alpha-Endosulfan 
Bata-Endowlfan 
Endrin 
Heptarhlor 
Heptarhlor Epoxidr 

ND 
ND 

LO.001 
ND 
ND 

PCB-1016 LO.010 LO.01 
PCB- 122 I LO.010 LO.010 
PCB-I 232 LO.010 LO.010 
PCB-I 242 LO.010 LO.010 

PCB-I 248 
PCB-I254 
PCB-I 260 

LO.010 
LO.010 

0.89 

LO.010 
0.010 
0.010 

Toxaphenr ND 

ND ND 
ND ND 
ND ND 
ND ND 
ND ND 

LO.010 LO.01 0 
LO.010 LO.010 
LO.010 LO.010 
LO.010 LO.010 

LO.010 LO.010 
LO.010 LO.010 
LO.010 LO.010 

ND ND 

GCIMS 
CC/MS 
GCIMS 
GUMS 
GCIMS 

CC/MS 
GCIMS 

GC & GCIMS 
CC/MS 
CC/MS 

CC/MS 
CC/MS 
GCIMS 
GCIMS 

CC/MS 
GCIMS 
CC/MS 

GCIMS 

- = Not analysed. 
ND = Not detertrd - detection limit is 0.05 q/gram. 
L = Less than detection limit shown. 
All results expressed as uglgram dry weight. 
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The analysis results indicate the Enloe Dam reservoir sediments are composed 

principally of sand (averaging 96.4 percent sand and 3.6 percent fines). The organic 

fraction, as represented by loss on ignition, is low and averaged 1.5 percent. The 

Okanogan River sediment has a higher percentage of fines (13.6 percent), but similar 

organic fraction. Nutrient levels are higher in the Okanogan River sediments by a 

factor of 1.5 for phosphorus and 3.5 for nitrogen. Major cations were not significantly 

different at the three reservoir sampling sites (RI, R4, R7), but were somewhat lower 

than those at the Okanogan River sampling site (OK #l) (Table 8-7). 

Trace metal analysis of the four sediment samples (Table 8-8) indicated that all trace 

elements fell within or below reported naturally occurring ranges (Bowen, 1966; 

Underwood, 1971; Chapman, 1966; U.S. Geological Survey, 1970). Slightly higher 

levels of most elements were found at reservoir Site R4 than at the other two 

reservoir sites (RI, R7). Site R4 was located in a deep pool where, based on the data, 

a slightly greater percentage of fines settled out (6.4 percent fines at R4 versus 3.2 

percent average of sites Rl and R7). This suggests that fines contain a higher 

percentage of trace metals than do sand fractions. Levels of the more toxic elements 

(i.e., cadmium and mercury) were below detection limits at all three reservoir 

sampling sites and cadmium was also below the detection limit in the Okanogan River 

sample (OK 1). Mercury was detected in the Okanogan River sediment at a level of 

0.02 ppm, well within the range that can be encountered in soils naturally (0.05 ppm) 

(U.S. Geological Survey, 1970). 

Arsenic levels ranged from 14.2 to 31.5 ppm and are therefore somewhat higher than 

might have been expected. Literature sources report naturally occurring levels in 

soils to be generally less than 10 ppm (micrograms per gram, dry basis) (Bowen, 1966; 

Underwood, 1971; Chapman, 1966). The levels detected are not, however, outside the 

range reported as naturally occurring (I-40 ppm). The slightly elevated arsenic levels 

in the Enloe Dam reservoir sediment may reflect natural phenomena and/or mining 

activities, as it is known that are some arsenopyritic deposits in the watershed. 

The analysis for priority pollutant pesticides in reservoir and river sediments indicates 

all are below the detection limit (Table 8-9). Analysis for PCB’s in the reservoir 

indicated a positive detection at one site only (RI) at a level of 0.01 ppm, which is 

marginally above the detection limit (less than 0.01 ppm). 
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The powerhouse composite soil/residue sample indicated a positive PCB level. The 

exact location(s) of the contamination cannot be established from this one composite 

sample, as it was only intended to be a screening test. The test result does, however, 

indicate that some level of contamination exists at the old powerhouse. A further 

survey in which discrete samples are collected is required to determine the 

significance of initial findings, as well as to establish the magnitude of any risk to the 

environment. The history of PCB use at the powerhouse site has not been examined in 

the present project study. PCB’s are known to be very persistent once in the 

environment and have a very high bioconcentration factor. The Okanogan PUD has 

been advised of the findings of the sampling results obtained in the baseline survey 

undertaken for this project. In addition, both the EPA (Seattle) and Washington 

Department of Ecology (Yakima) are aware that a potential PCB contamination 

problem may exist at the old powerhouse. 

Potential Impacts - 

Alternatives I through 5 presume that sediments behind the reservoir would remain in 

their current location and thus would have no effect on the downstream environment. 

Alternative 6, the dam removal option, could result in a large amount of reservoir 

sediment being flushed into the Similkameen and Okanogan River sections below the 

dam. Since none of the other alternatives result in a potential contamination problem, 

the screening survey conducted for this report was aimed primarily at assessing 

potential contamination effects resulting from implementation of Alternative 6. 

Given the relatively low level of all trace metals and priority pollutants reported in 

Tables 8-7 through 8-9, contamination due to reservoir sediments seems highly 

unlikely. It should be noted, however, that these samples were from shallow cores and 

surface collection; thus, composition of deeper-lying sediments remains unknown and 

because of the history of the basin their composition should not be assumed. 

None of the alternatives would directly result in increased dispersion of PCB’s which 

may occur at the powerhouse. However, as previously mentioned, Alternatives 2, 4 

and 5 do assume that the powerhouse may be renovated. Should powerhouse 

renovation occur, precise quantification and perhaps clean-up of PCB’s in the area 

would be required. 
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8.4.4 Land Use, Population, Housing And Transportation 

Existing Conditions 

The Okanogan County Regional Planning Commission’s (OCRPC) 1964 Comprehensive 

Plan for Okanogan County is still quite accurate in relation to the Study Area. The 

zoning regulations were amended in 1982 (Burgor, pers. comm., I5 February and 22 

May 1985). The Comprehensive Plan (OCRPC 1964, Plate 1) shows the immediate 

vicinity of Enloe Dam (the Study Area) as Open Land or Unclassified. The Oroville 

Golf Club above the east bank is identified, and orchard lands near the railroad bridge 

crossing are shown as intensive agricultural lands. Plate V of the Comprehensive Plan 

(OCRPC 1964) shows a future generalized land use element for the county, and shows 

no changes in the Enloe Study Area. In the plan, intensive agricultural areas will be 

maintained and protected from inappropriate land uses, and “allowed to continue to 

expand without interference from non-agricultural uses” (OCRPC 1964:lO). The open- 

unclassified lands, which comprise most of the Study Area, consist of the following 

general use categories in the plan: forests, dryland farming, and grazing. These areas 

are not expected to undergo significant urbanization. The plan further states that 

uses of these lands should not be restricted as long as the proposed use does not create 

a nuisance definable by law. 

The Generalized Land Use Map for Okanogan County (U.S. Department of Agriculture, 

Soil Conservation Service, 1979) classified the vicinity of the railroad bridge as 

irrigated cropland and the remainder of the Study Area as rangeland. This is very 

similar to that shown in the Comprehensive Plan. 

Population and housing in the vicinity of the Study Area are quite sparse, and 

associated with the orchard lands near the railroad bridge. 

Lands in the Study Area are under a mixture of public and private ownership. The 

Bureau of Land Management (BLM) owns the immediate vicinity of the dam and 

powerhouse as well as much of the rest of Section 13, T40N R26E. The Okanogan PUD 

holds a patent to 144 acres on which Enioe Dam and the powerhouse are located. The 
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remainder of Section 13, consisting of higher terrain to the west and south, is 

privately owned. Lands in the vicinity of the railroad bridge and the site of 

Alternative 5 (Section 20, T4ON, R27E), are privately owned between the secondary 

county arterial road and the north bank of the river. The existing access road which 

would be used for Alternative 5 crosses private land. 

The road which parallels the river is shown as a secondary county arterial. There are 

no current plans for upgrading or expanding this road (King, pers. comm., I5 February, 

1985), and most of the traffic is to the Nighthawk-Palmer Lake area. 

Mining activity has been an excepted land use in the Similkameen River vicinity for 

many years. Several old mines are evident upstream in the Nighthawk area. A high 

grade gold placer deposit is reported to exist at Similkameen Falls, and it is possible 

that signficant deposits also exist beneath the dam and reservoir (U.S. Geological 

Survey, 1905; Washington State, 1956). Information on mining claims in the Study 

Area will be obtained from the Washington Department of Natural Resources, Geology 

and Earth Resources Division and the BLM office in Spokane, Washington. 

Potential Impacts 

None of the Alternatives is expected to affect land use, population, housing and 

transportation in the Study Area to any great extent. Fish passage facilities or dam 

removal are compatible with the current zoning ordinance, which classifies the area as 

a “minimum requirement district”. Thus, no special permits will be required. 

Alternatives 1 through 4 and 6 would affect only lands owned by BLM. Most of the 

land to be affected by these alternatives is currently under patent to the Okanogan 

PUD. 

Land use in the vicinity of Enloe Dam Reservoir would change somewhat if 

Alternative 6 were implemented. Restoring the free-flowing river through this area 

would probably ultimately result in a small increase in the amount of grazing land 

available. In addition, implementation of Alternative 6 is likely to stimulate interest 

in exploitation of these known and potential deposits. If properly regulated and 

therefore complying with water quality standards, such exploitation would not be 

incompatible with Alternative 6. 
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Implementation of Alternative 5, located on private land, could affect the private 

:andowner(s) to some extent. Due to the small amount of area involved, this impact is 

anticipated to be minor. 

Population, housing and transportation in the Study Area vicinity would not be 

significantly affected by any of the alternatives. The construction of passage 

facilities would employ only a few people on a short term basis. Even though the area 

is sparsely populated, the influx of so few construction personnel is not anticipated to 

create housing shortages or transportation problems. 

8.4.5 Aesthetics 

Existing Conditions 

BLM’s (1980) Visual Resource Management WRM) System is a well documented system 

that provides ways of evaluating aesthetic qualities of the landscape in objective 

terms. The character of a landscape is mainly determined by four basic visual 

elements: form, line, color, and texture. These elements exert varying degrees of 

influence on a particular site, and the stronger the influence of these elements, the 

more interesting the landscape. Generally, landscapes with more variety are more 

aesthetically pleasing, to the extent that the variety must be harmonious. Cultural 

modifications can degrade landscape quality when they are not carefully designed. 

The landscape of the Study Area is dominated by form and line elements, with lesser 

influences of texture and color. The adjacent cliffs and large hills provide form 

elements, while the reservoir, river, roads, railroad, and penstocks all provide line 

elements to the landscape. Texture is provided by the contrasts between cliffs, 

hillsides, and patches of conifers, while color contrast is evident between the 

predominantly pale brown landscape,the river and reservoir. 

Potential Impacts 

Aesthetically, the dam, associated facilities, and access roads blend moderately well 

with the site, considering the presence of the railroad and county road. Addition of 
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various fishway or trap and haul facilities proposed in Alternatives 1-5 would simply 

provide varying amounts of line elements additional to those already existing at the 

dam cite. The least visual impact would result from Alternatives 3 (Trap and Haul at 

Falls) and 5 (Trap and Haul at Railroad Bridge). These alternatives require no 

additional roads and minor ladder type facilities to holding pools. Alternative 1 

(Fishway from Falls) would have slightly more impact as the fishway would go to the 

reservoir but no new roads need be built. Alternatives 2 (Fishway Below Powerhouse) 

and 4 (Trap and Haul Below Powerhouse) would both require extension of the existing 

access road, and Alternative 2 would also add a fishway paralleling the road from 

below the powerhouse. Dam removal (Alternative 6) would have the most far- 

reaching, but not necessarily adverse, effects on the aesthetics of the Study Area. 

Return to free running river with its riffle-pool variety and associated variety of 

shore-line vegetation and topography would lend increased visual contrast to the area, 

assuming that if material is dredged from behind the dam it will be blended into the 

topography of the vicinity and effectively reclaimed. 

8.4.6 Recreation 

X.4.6.1 Non-Fishery Related Recreation 

Existing Conditions 

The only developed recreation site within the study area is the Oroville Golf Club, 

located on a terrace between the county secondary arterial road and the Similkameen 

River 0.5 miles west of the railroad bridge. Unstructured recreational use of the 

study area includes low levels of picnicking and walking/sightseeing near the dam. 

Boating use of the reservoir is minimal, given the nearby availability of high quality 

boating waters such as Lake Osoyoos and Palmer Lake. 

The County Land Use Plan (OCRPC. 1964) devotes considerable effort to an 

assessment of existing and future recreational facilities and needs in the county. The 

Similkameen Dam is listed as a Class II proposed recreation site. Class II sites are 

defined as general outdoor recreation areas, typically subject to signfirant 

development for a variety of specific uses. Examples of these uses include fishing, 
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skiing, camping, picnicking and boating. Facilities can include campsites, picnic 

xeas, swiming areas, trailer parks, and boat launching ramps. Development of 

facilities in the vicinity of the dam is given intermediate or secondary priority by the 

county. Nearby Palmer and Osoyoos Lakes, in contrast, are given the highest priority 

for recreational development. A development at the Enloe site would be classed as a 

roadside type park. It is expected to be used mainly by local residents during the week 

and by visitors from outside the county during summer and fall weekends. 

Potential Impacts 

A preliminary assessment of potential impacts on non-fishery related recreation in the 

immediate vicinity of Enloe Dam indicates there would probably not be any great 

differences between the attractiveness to potential visitors with regard to 

implementation of the various alternatives. Alternatives 1-4 and 6, being located at 

or near the dam site, may support significant visitation if they are open to the public. 

8.4.6.2 Fishery Related Recreation 

Existing Conditions 

The recreational component of the Similkameen fishery was measured within the 

context of the Summer 1984 Creel Survey of the Similkameen River system. The 

reader is referred to Section 4-14 and Appendix 2 for specific numbers and details 

gained from this creel census, as well as for an overview of the sport fishery in the 

river system. The Similkameen River system provides a sport fishery, mainly for 

summer visitors passing through the basin and for campers who fish occasionally. 

Almost half of all fishing effort for the season concentrated in three main areas; 

Ashnola River; Similkameen River - above Similkameen Falls; and Similkameen River 

- between Princeton and Old Hedley Road Bridge. 

During the summer of 1984 a Similkameen River system creel survey revealed that the 

336 anglers interviewed had caught a total of 631 fish, 299 of which were kept despite 

the small size (range: 5 - 12 in). The catch and harvest, broken down by species 

comprised the following: 475 rainbow trout (62 kept); 10 whitefish (8 kept); I38 brook 
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trout (62 kept); I cutthroat trout (I kept); and 7 squawfish (3 kept). Not surprisingly, 

given the level of angler effort in various stream sections, the largest proportion of 

fish caught in the Similkameen River system were caught in the Ashnola River. On 

the mainstem Similkameen River, the section above Similkameen Falls had the 

greatest catch and harvest. 

The total estimated catch of all species of fish for the entire river system from June 

through September 1984 was about 11,000 fish. The estimated harvest was less than 

7,000 fish, the majority of these being rainbow trout. Brook trout made up about 30 

percent of the catch and harvest in the system, all coming from two small tributaries 

near Princeton. 

Although no creel census surveys have been undertaken in the lower Similkameen 

River to date, it provides a popular sport fishery for rainbow trout, summer steelhead 

and summer chinook salmon. However, the sport catch from the lower Similkameen is 

only a fraction of that from the Methow and Wenatchee River systems on the basis of 

punchcard data tabulated by Washington Department of Game. Anglers in B.C. and 

Washington have expressed hope that the Similkameen River steelhead sport fishery 

can be developed to meet or exceed the harvest presently enjoyed on the Methow and 

Wenatchee River svstems. 

Potential Impacts 

Potential impacts of the Enloe Dam Fish Passage Project on fishery-related recreation 

resources can be separated into (I) the overall issue of the introduction of sport fish 

into the upper Similkameen system and (2) the alternative-dependent issues of habitat 

losses resulting from some of the proposed alternatives. The first issue, introduction 

of sport fish into the upper Similkameen system, requires consideration of potential 

enhancement opportunities for summer chinook and summer steelhead and potential 

competition-related impacts to the existing resident sport fishery. It is quite apparent 

that passage at Enloe Dam will provide a substantially improved recreational sport 

fishery for summer chinook in August and September and summer steelhead from 

October to April. Passage to the upper watershed apparently would allow extensive 

natural spawning and rearing to occur. While the potential impact of fish passage on 
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the resident sport fishery is difficult to assess, the planned annual release of 250,000 

Yells Hatchery steelhead smelts should provide some residualization to add to the 

present rainbow harvest. Implementation of a restricted minimum 8 inch rainbow 

fishery would protect the introduced and naturally reared steelhead and provide a 

larger-sized rainbow trout fishery. The benefits of providing B.C. and Washington 

State anglers with a quality summer chinook and steelhead fishery would far outweigh 

the anticipated losses in production of other resident species. 

The second issue, alternative-related habitat losses, is relatively minor as compared to 

the overall passage issue. These impacts are also discussed in Section 8.3.6, to which 

the reader is referred for more detail. Overall, however, Alternatives I, 3 and 6 

provided unrestricted passage for fish species in the Similkameen River without 

creating new barriers to fish movement. Alternatives 1 and 3 result in no loss of 

access to, or use of existing habitat. Alternative 6 would result in at least a 

temporary change in habitat value due to sediment release which would accompany 

dam removal. Alternatives 2, 4 and 5 provide additional instream barriers which 

restrict upstream access to small portions of the Similkameen River between the 

barriers and Enloe Dam. These areas consist of deep pools and runs over bedrock 

substrates which probably provide rearing habitat for many of the coarse fish species 

as well as overwintering habitat for steelhead trout. The benefits of providing fish 

passage for chinook and steelhead to the extensive habitats located above Enloe Dam 

would far outweigh the loss of habitat in these small river sections. 

8.4.7 Cultural Resources --- 

Existing Conditions 

The first known Euro-American entry in the vicinity of the Study Area was in 1.311. 

Later activities related to fur trading based at Fort Okanogan on the Columbia River 

were disruptive to Native American societies through the inadvertent introduction of 

disease and exhaustion of the fur resource. From 1858 to the 1880’s, gold miners were 

in direct conflict with Native Americans, which led to the removal of the resident 

native population and their relocation on the Colville and Moses Reservations. 
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Euro-American settlement of the area begin in the 1870%. with a county government 

established in 1888. Hard rock mining and intensive agricultural development were 

encouraged in the early 1900’s by the entry of the railroad. The Similkameen Power 

Company obtained rights to the river water in 1905, designed the dam and associated 

structures in 1916, and built the complex between 1916 and 1923, apparently as a new 

business entity, the Okanogan Valley Power and Light Company. Eugene Enloe, owner 

of the new company, completed construction and operated the facility until 1923, 

when the system was purchased by the Washington Water Power Company. At this 

time three cottages for dam operators were constructed, disturbing a prehistoric 

site. This prehistoric site has been given Smithsonian number 45-Ok-367. There are 

no other prehistoric sites in the Study Area listed with the Washington State office of 

Archaeology and Historic Preservation (Whitlam, pew. comm., 16 October 1984). 

However, the area surveyed included only that portion of Section 13 T4ON R26E along 

the river. The vicinity of the railroad bridge has not been surveyed. 

The Okanogan PUD purchased the dam and associated facilities in 1942, and shut down 

the generators when BPA transmission lines were switched on in the area in 1958. 

Enloe Dam and its associated structures remain standing today, although the 

powerhouse has been extensively vandalaized and has not been maintained since the 

1958 closure of the facility. The Enloe Dam complex is well-described in the 

nomination document for the National Register of Historic Places (NRHP). It was 

listed on the register effective October 18, 1978 and is listed as site number 45-Ok- 

368H. One other historic structure which exists in the area is the roadbed of the 

Great Northern Railway. Although not included in the NRHP nomination form, the 

siding which was constructed to bring materials to the site is described as significant 

to its completion. 

Although Enloe Dam is the only known historic site in the Study Area, other historic 

sites could exist and would most probably be associated with mining, Euro-American 

fishing, or Native American fishing. If they exist, such sites may be recoverable only 

through interviews, as they may have been destroyed by construction of the Enloe 

Dam. A description of the historic context of the Study Area is presented in Sale and 

Munsell (1977). 
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Previous archaeological surveys of the Similkameen River system and the related 

3kanogan system is described in Sale and Munsell (1977). They characterize 

knowledge of the local prehistory as incomplete and based on scant information. Their 

current work, as well as that of the BLM archaeologist Joe Randolf, will improve this 

data base, and should be available in report from by the end of 1985. In addition, the 

cultural chronology and stage sequence in the project area probably will parallel those 

from the Chief Joseph Project (Muttsell and Sale, pers. cornm., 9 May 1985). 

Surveys in the Similkameen Valley show that prehistoric sites occur at springs and on 

nearly every alluvial fan and terrace along the river, above and below Palmer Lake. 

The terrace structures at the dam site are younger than some present at Palmer Lake 

which apparently contain Mazama ash, dating them to 6,750 radiocarbon years before 

the present (A.D. 1950). 

Archaeological materials recovered by surveyors indicate use of the Similkameen 

Valley for at least the last 6,000 years, approximately the span of time since the 

devastating ash fall from Mount Mazama. While older sites may be present, these 

probably will not be found on the valley floor. Instead, they will be at higher 

elevations, since downcutting of the river channel has periodically scoured older 

terraces away. 

Strand lines above Palmer Lake suggest a higher lake level and associated river system 

sometime in the past. If the present level of the river at the project area is relatively 

recent, due to downcutting in the not too distant past, then Similkameen Falls may not 

have been a barrier to migrant salmonids until downcutting revealed the rock 

structure. Oral histories collected from Native Americans recount a higher Palmer 

Lake and a salmon run at least as far as Princeton, where a weir war visible until 

recently. Native oral histories also speak of a slide dam at Shanker’s Bend which 

caused the Similkameen to back up and produce the higher lake and its strand lines. 

Whether the slide dam blocked fish runs or permitted them is not known. In addition, 

the relationship of the disappearance of this dam to the appearance of Similkameen 

Falls is unknown, although its washout may have rapidly downcut the channel and 

revealed the falls (Bouchard and Kennedy, 1984:27; Munsell and Sale, pers. comm., 9 

May 1985). 
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According to native respondents, Similkameen Falls and the channel downstream were 

signfirant fish harvesting sites in late prehistoric times. Sites at Oroville were 

remembered as being so productive that several thousand people would come annually 

for the harvest from as far away as Penticton, British Columbia, and Spokane 

(Eourhard and Kennedy, 1984:25, 30). 

The one known prehistoric site, 45-Ok-367, was reported to lie on the terrace holding 

the foundations of the three cottages built in 1923 for the operators of the dam. The 

project anthroplogist surveyed the area in October 1984 and found no diagnostic 

materials, but did observe what appeared to be a few minimally used flakes of basalt, 

on the surface of the disturbed area used as a parking lot on the east bank of the river 

just downstream from the dam abutment. One flake was found on rocks overlooking 

the east abutment of Enloe Dam, and another on a basalt promontory several meters 

upstream of this abutment. No other artifacts were seen. An April 1985 survey by 

Law Sale of the Corps of Engineers produced a Nispelum Bar projectile point, datable 

by cross-reference to dated points to between 2,000 to 3,000 years ago. 

Apparently the site held more artifacts on its surface in the past, since pestles and 

projectile points were reported to have been present. That the site was a major 

harvest station suggests the presence or former presence of a larger and possibly deep 

site. Observations of tree girth and age further suggest that part of the site may be 

buried under silty deposits upstream and adjacent to the dam abutment on the east 

bank, and within soils under the historic road and foundations of the three cottages. 

If in fact, the series of shelves we see today in the riverbed, and the base of the dam 

represent the fish harvest locus, an unknown portion of the original aboriginal site may 

have been destroyed during road construction and parking lot leveling on the east 

bank. Blasting for the first powerhouse penstocks altered the bedrock structure and 

also may have contributed to the loss of part of the site. 

Above the parking lot, close to the highway and near the gravel road leading to the 

parking lot on the east side of the canyon, is a spring. According to Law Sale, who 

surveyed this elevated area, the spring probably is a prehistoric site or a use area 

associated with the fish harvest station (Munsell and Sale, pers. comrn., 9 May 1985). 
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The nature of this site is not clearly known, although spring sites were invaribly sacred 

and utilized by Native Americans. While not in the impact zone, and road 

modifications must take this site into acrount. 

On the west wall of the Canyon of the Similkameen and above the Study Area, are the 

remnants of the trail from native sites near the confluence of the Similkameen with 

the Okanogan, and those near Nighthawk, near Palmer Lake. There may have been a 

feeder trail to the falls on the west side, but it was not observed during the survey. 

Air photo examination is suggested to clearly locate the trail relative to the project 

hpact area. 

While known sites have been described there are other “hot spots” which should be 

considered and which may not provide surface indications of use. Each and every 

niche large enough to provide shelter to a single human in the project area may have 

been used by Native Americans during their quest for a guardian spirit. In that water, 

waterfalls and rapids were and are sacred, there were few better places for the spirit 

vigil than in one of the niches near a waterfall. Often they were identified by red 

pirtographs, some of which remain near Palmer Lake, although none were reported or 

observed in the Study Area. Circles of portable rocks were said to mark these sites 

but none were observed in the Study Area. Whether pictographs or stone circles were 

present is not known. Directed interviews may find the answers. 

The Study Area lies in an area occupied successively by two cultural groups known to 

enthographers and historians. The earlier of the two known groups, the Nirola, were 

an Athabaskan group living in the midst of Interior Salish groups. Little is known of 

them, other than a few words and place names. They apparently occupied the 

Similkameen watershed almost to or just beyond the confluence of the Similkameen 

and the Okanogan, and held territory which included the Nicola Valley in British 

Columbia (Wyatt, in press: l-5). 

The Okanogan were the most recent occupants of the project area. Respondents 

among the Okanogan estimated that the Nicola were assimilated into Okanogan groups 

between 150 and 300 years ago. The last of the Native Americans who had any 

knowledge of the Nicola-Similkameen language died in the 1940’s. Whether beliefs and 
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meanings whirh respondents reported about the sites in and near the project area 

reflect only Okanogan experience or an overlay of Okanogan on Nicola is not known, 

and probably will not be known without an extensive comparative review of 

Athabaskan and Salish story notifs. Okanogan respondents are the only ones left with 

knowledge of the Similkameen. However, it seems likely that since the Nicola were 

absorbed rather than annihilated, they were quizzed about places and meanings, and 

that some of that data has been retained in oral histories collected about the valley 

(Bowhard and Kennedy, 1984). 

The most recent ethnohistoric research among the Okanogan was of place names in 

the Similkameen, from Oroville to the Canadian border, including data from Native 

Americans residing in Canada (Bouchard and Kennedy, 1984). What was not asked 

during that data collection and needs to be asked now, are the present-day meanings 

and associations, values and beliefs, which living Okanogan hold for the Similkameen 

Falls area. While we have recorded statements about the possible and probable 

meanings elicited from living respondents by excellent researchers, what those living 

now feel about the project area is not known. Before the area is further impacted, 

this set of questions should be directed to those who would know. 

Potential Impacts 

Alternatives l-4, in a general sense, would not adversely affect the powerhouse and 

associated facilities listed on the National Register of Historic Places. Adoption of 

Altwnatives 1 or 3, which are incompatible with reestablishment of power generating 

facilities, may not foster continued preservation of the powerhouse as well as 

Altrrnatives 2 or 4. This is also the case with Alternative 6, which would, in addition, 

call for removal of the Enloe Dam. Any course of action involving dam removal or 

further degeneration of the facilities on the National Register will require additional 

consultation with the National Advisory Council on Historic Preservation and the 

Washington State Historic Preservation Office. The two fishway alternatives (I and 2) 

have potential for causing additional disruption to part of the already disturbed 

prehistoric site 45-Ok-367, should it extend to the proposed construction area of the 

fishways. 
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Alternative 5 cannot be evaluated because its site has not been surveyed. Information 

,on this site is expected to be included in forthcoming reports from the U.S. Army 

Corps of Engineers, Seattle district. 

8.4.8 Agricultural Crop? 

Existing Conditions 

Agriculture in the study area consists of irrigated orchards located on both sides of 

the Similkameen River near the railroad bridge. There are currently no plans to 

increase irrigated croplands within the study area according to the Water and Power 

Resource Service (WPRS (formerly Bureau of Reclamation), 1980). The Oroville- 

Tonasket Irrigation District (OTID) will be reconstructing their system in the next few 

years. The former Similkameen River intake will be abandoned and replaced by an 

intake on Osoyoos Lake. Water will be pumped up from this intake to the irrigated 

lands in the study area. 

Potential Impacts 

This system would not be affected by any of the six alternatives. The existing canal 

will have to be maintained to augment the level of Osoyoos Lake when necessary. As 

this canal passes through a tunnel along the east side of the study area, the six 

alternatives for fish passage will not have any effect on the existing system (WPRS, 

1980; Thompson, pers. comrn., 20 May 1985). 
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Tuesday, July 22, 2003 - Page updated at 12:00 AM 

Mysterious 1872 quake  
yields clues for future 
By Alison Bickerstaff 
Seattle Times staff reporter 

The mighty Columbia River ran dry. 

Indians near Entiat feared the wrath of subterranean bulls. 

Women singing "Joy to the World" at an Olympia church thought "the Lord has 
come.” 

It was the earthquake of 1872, the largest crustal earthquake in Washington 
state's history. 

For decades, researchers were almost as clueless about its origin as the 
natives and early settlers terrified by the earthquake's furor and aftereffects. 
Now, researchers believe they've pinpointed the location and magnitude of the 
quake: a shallow, 6.8 temblor that hit near the Chelan County town of Entiat, 
about 15 miles northeast of Wenatchee. 

"The things that have occurred in the past," said University of Washington 
professor Ruth Ludwin, one of the researchers, "there's some likelihood that 
they will reoccur.” 

Ludwin and fellow researchers, including three U.S. Geological Survey 
scientists, say a deeper knowledge of the earthquake will help to define the 
risks other quakes pose east of the Cascades. And while they can't say when 
another huge quake will hit, they now have a much better idea of where it 
might be centered and who might be affected the most. 

But before they could figure that out, they faced the problem that their data, 
the lifeblood of modern science, was limited to stories passed down from more 
than a century ago. 

PRC Administrative Record 4/27/2017  00000498

http://search.nwsource.com/search?sort=date&from=ST&byline=%20Alison%20Bickerstaff%20
http://search.nwsource.com/search?sort=date&from=ST&byline=%20Alison%20Bickerstaff%20


Over the years, Ludwin and other researchers before her studied newspaper 
accounts, reports from those who felt the quake and other anecdotes. 

Dozens of communities reported shaking in Washington, Oregon, British 
Columbia, Idaho, Montana and Alberta. A year later, residents of Wenatchee, 
Entiat and Lake Chelan still reported mild shaking. 

In more modern times, as scientists have recorded earthquakes in the Entiat 
area, they've measured ongoing low-level seismic activity and occasionally 
somewhat larger earthquakes, Ludwin said. 

"There's a lot of people that live in Wenatchee, and if there's another 
earthquake there, it's going to cause damage," she said. 

But intensity, what people report they see and feel when a quake hits, is the 
only quantitative means scientists have to compare earthquakes that predate 
seismometers with the quakes of today. Scientists assign intensity values 
ranging from Roman numeral I, the least severe, to Roman numeral XII, the 
most severe, to specific sites. 

The deep-magnitude 6.8 Nisqually quake that rocked the Puget Sound region 
Feb. 28, 2001, for example, for the most part caused Intensity VI and VII, or 
strong to very strong, shaking across the region. Objects fell, buildings were 
damaged, and some people had trouble standing. The highest intensity 
reported for the 3.0 quake July 5, which was centered 11 miles south-
southwest of Bremerton, was Intensity III, which causes vibrations similar to 
the passing of light trucks. 

Researchers believe the shaking at Entiat may have been Intensity VIII — 
enough to cause chimneys to fall and heavy damage to buildings and 
foundations today. Although it was also a 6.8 temblor like the Nisqually quake, 
it was much more shallow and so shook the Earth's surface with greater 
intensity. 

Based mainly on newspaper accounts, researchers have assigned intensity 
values to different locations shaken by the quake the night of Dec. 14. 
According to the tales, a full moon cast an eerie glow on that clear, windless 
evening. The main shock hit around 10 p.m., and two hours later, a mountain 
north of Entiat violently shrugged half of itself off. Tons of rock dammed the 
Columbia River. 
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"It was a paralyzing experience," said Sam Miller, keeper of a nearby trading 
post, according to a 1960 retrospective in the Wenatchee Daily World. "I would 
have given every gray hair on my head to have been out of the country.” 

By the next day, the water overcame the debris, now inundated behind Rocky 
Reach Dam. 

Residents in the area, though, were few and far between. Reports were 
sparse and at times speculative. These include oil oozing from a nearby 
mountain, a gold-encrusted lake buried by a landslide, and a geyser attracting 
droves of curious Indians. 

The reports from Entiat and Wenatchee perhaps were the most trying for 
researchers attempting to gauge how much the earthquake had shaken those 
areas. 

John McBride, who had sold Miller his trading post, gave his "eye witness" in 
the Jan. 11, 1873, edition of the Washington Standard. It was the only 
contemporary account from the area. 

McBride and his partner, who were sleeping, suddenly were thrown to the 
floor. As they rode to the trading post six miles away, the ground undulated 
beneath them. 

They found Miller frantic, convinced Indians had attacked his store. Outside, 
great landslides muddied the river, which rose 3 feet in 10 minutes. Settlers 
made preparations to abandon the sinking countryside, and Indians exclaimed 
that the world was ending. McBride recalled 64 shocks, eight severe. 

Although he had had a criminal record and a reputation as a "border ruffian" 
who sold whiskey to Indians and escaped prison, researchers have 
considered his account reliable because it is the only contemporary account 
from the vicinity. 

But Ludwin said such ambiguity made it hard for her team to assign intensity 
values to the area. 

By using intensity values assigned to 12 20th-century Pacific Northwest 
earthquakes for which instrumental records exist, the researchers came up 
with a model describing how the intensities attenuate, or die off, with 
increasing distance from their origins. They then applied this model to intensity 
assignments for the 1872 quake to get its approximate location and 
magnitude. 
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The researchers suspect that the Entiat area, bound by the North Cascades 
and the Columbia Plateau, is underlain by what are known as blind faults, 
ones that don't reach the surface of the Earth. Perhaps one of these, they say, 
is responsible for the great quake. 

Alison Bickerstaff: abickerstaff@seattletimes.com 

Copyright © 2003 The Seattle Times Company 
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OKANOGAN PUD DECIDES NOT TO PURSUE BUILDING NEW DAM/RESERVOIR ON SIMILKAMEEN RIVER 
Posted on Friday, September 30, 2011 (PST) 

The Okanogan County Public Utility District in a letter dated Monday, Sept. 26 asked the Federal
Energy Regulatory Commission to accept the district’s offer to voluntarily surrender its preliminary
permit to build the Shankers Bend Dam on the Similkameen River in north-central Washington.
 
The surrender petition can be found at:
http://www.okanoganpud.org/shankers/Shankers%20Bend%20Voluntary%20Surrender%20Letter%209-
26-11.pdf
 
The preliminary permit was issued by FERC on Dec. 18, 2008, and gave the PUD 36 months to
conduct investigations and secure data necessary “to determine the feasibility of the proposed project
and, if said project is found to be feasible, prepares an acceptable application for license.”
 
“The district has diligently pursued its studies and analysis of the option of developing and licensing the
project, as detailed in the progress reports filed under this preliminary permit. Due to a variety of district
concerns that become evident in the district’s studies of the potential project and also experience
gained in the course of the ongoing licensing proceeding for Enloe Hydroelectric Project…, the district
concludes that it would not be prudent to pursue the licensing of the project at this time,” the Okanogan
County PUD’s letter says.
 
The proposed dam and associated facilities were to be located just upstream of the district’s Enloe Dam
at approximately river mile 7.3 in what is commonly referred to as Shanker’s Bend. The Similkameen
River is a tributary to the Okanogan River, which feeds into the Columbia.
 
The project was proposed for study in coordination with the state of Washington’s Columbia River Water
Management Program. The 2006 Washington Legislature approved legislation to develop new water
supplies and improve water management. The legislation included a commitment of $216 million.
 
In 2007, the Washington Department of Ecology provided $300,000 through the water management
program for the PUD to conduct an appraisal level review of the site. The appraisal level analysis
concluded that constructing any of the three dam height alternatives being considered on the
Similkameen River were potentially viable from an engineering standpoint.
 
The Shanker’s Bend Project studied various alternatives including dam heights ranging from 90 to 260
feet. At 260 feet the dam will be approximately 1,200 feet long and impound an 18,000 acre reservoir
with a storage capacity of 1.7 million acre-feet.
 
Environmental advocates criticized the proposal because of the prospect of flooding riparian habitat.
They also protested the potential relicensing of Enloe without requiring fish passage,
 
"The Similkameen River is an international river and treasure," said John Osborn, a Spokane physician,
board president of Center for Environmental Law and Policy and coordinator of Sierra Club's Columbia
River Future project. "Not building the Shanker’s Bend dam is the right decision for taxpayers and the
river." He noted that Canadian interests had also lobbied, and testified, against the proposal because
the new dam would have also inundated lands north of the border.
 
The 156-mile-long river drains the east slope of the Cascade Mountains. Most of the 3,600 square mile
watershed -- 90 percent -- is in Canada. The Similkameen River flows into the U.S. section of the
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Okanagan River south of Osoyoos Lake, which straddles the border. CELP and other groups have
asked that passage for salmon and steelhead be required at Enloe Dam as part of any new FERC
license, or that the long idle dam be removed.
 
"Enloe Dam is the remaining obstacle for salmon," said Osborn. "Earlier this month we watched dam
removal begin on the Elwha River in western Washington. The Enloe Dam also needs to come down.
Enloe Dam removal has long been proposed to help mitigate for salmon run extinctions and damage
from massive dams on the mainstem Columbia River."
 
Enloe Dam was completed in 1920 by Eugene Enloe to serve the mining community of Nighthawk
upstream from the project and the crossroads town of Oroville downstream, near the Canadian border.
It was purchased by the PUD in 1945.
 
Due to obsolescence of the generating equipment and the availability of cheaper power from other
sources, the PUD ceased operations in 1959. The facilities have since sunk into extreme disrepair.
 
Since the late 1970s the PUD has sought and received operating licenses that would have allow
restoration of the facility, but those licenses were all subsequently rescinded by FERC over
disagreements with respect to upstream fish passage at Enloe Dam.
 
The final application now under consideration, which was submitted in August 2008, focuses on
providing downstream habitat improvements for fish rather than providing passage to the upper reaches
of the river. That process is now in its final stages.
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EXECUTIVE SUMMARY 

 

Enloe Dam is located on the Similkameen River in north-central Washington, approximately 

four miles upriver from the town of Oroville. The dam was completed in the early 1920’s, and 

produced hydropower until the project was decommissioned in 1958.
1
 Since that time, the dam 

and its related power-generating facilities have sat dormant, although the owner of the dam, the 

Okanogan Public Utility District (OPUD), has attempted to re-energize Enloe four times over 

the years. OPUD began its most recent effort to update and repower the project in 2005 with a 

proposal to modify and upgrade the dam. OPUD submitted a Final License Application for re-

energizing Enloe Dam on August 22, 2008, and the Federal Energy Regulatory Commission 

(FERC) issued a new license for the project on July 8, 2013. OPUD proposes to increase the 

annual generation at Enloe to 45,000 MWH, up from its original annual output of 22,500 

MWH.  

 

In its 2008 Final License Application, OPUD estimated that it would cost $31 million to 

construct the project. In 2011 Rocky Mountain Econometrics (RME) reviewed OPUD’s FERC 

application, and noted that OPUD had failed 1) to predict the sharp downturn and lower long-

term open market energy prices, and 2) to recognize the aesthetic value of Similkameen Falls, 

which are located immediately downstream of the dam. OPUD’s omission of these issues 

meant that the cost of power generated by the proposed project would be more expensive than 

anticipated. While OPUD initially estimated that power from Enloe would be $9.79 / MWH 
cheaper than power on the open market, RME’s 2011 review showed that the cost of power 

generated by the proposed project would actually be $31.16 / MWH more than power 

purchased on the open market. 

 

In 2014, RME reviewed the Enloe project a second time, and reported that inflation would 

drive the cost of the project up to about $38 million. And, contrary to OPUD predictions, the 

price of open market power at MID-C (OPUD’s least cost alternative) had decreased by fifty 

percent or more. Not only had open market prices precipitously declined, they were showing 

no signs of a major upturn.   

 

In 2014, RME also detailed the impact of the uncertainty surrounding Enloe’s ultimate level of 

energy production. The Department of Ecology (DOE) has set initial flows at 10/30 cfs. The 

actual flows required for aesthetic purposes will be determined by the DOE after studying three 

years of power house operations.  
 
  

                                                
1
 Federal Energy Regulatory Commission, Notice of Availability of Final Environmental Assessment 

Environmental Assessment, Public Utility District No. 1 of Okanogan County, Washington, Project No. P-12569, 
p. viii, (August 31, 2011) (FERC eLibrary Accession No. 20110831-3040) 
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Even if the aesthetic flows were only 10-30 cfs, construction cost increases would drive the 

cost electricity produced at Enloe to about $47 / MWH more than energy purchased on the 

open market. If aesthetic flows in excess of the 10-30 cfs were required, Enloe production costs 

per MWH would be higher still. At an aesthetic flow of 300 cfs, the cost of power from Enloe 

would reach $102 / MWH, which is more than double the cost of open market power.  

 

RME’s 2016 analysis shows the cost of constructing  Enloe Dam has continued to increase 

since the 2014 review. OPUD submitted a revised estimate of construction costs in their 

November 17,  2014 Enloe Power Point presentation. OPUD estimated the cost of the proposed 

power house at between  $39 million and $45 million.  

 

In addition to this new and increased cost of construction, OPUD also revealed that it had 

invested $13 million from general revenues towards the project between 2010 and 2015.   

 

OPUD’s budget for 2016 proposes an additional $1.3 million of general funds be spent on 

Enloe, bringing total pre-construction spending on the project by the end of 2016 to $14.4 

million.
2
 OPUD refers to these additional, pre-construction costs as “sunk costs.” When taking 

these costs into account, total spending on Enloe would be at least $53.4 million, and could 

easily reach $59.4 million or more. 

 

There are three possible future cost scenarios for the project. The least restrictive future for 

Enloe Dam assumes that the cost of construction is $39 million ignores pre-construction “sunk 

cost” spending, and assumes that aesthetic flow requirements will be as lenient as possible. 

Under this scenario, power produced by Enloe Dam will cost about $83 / MWH. This is more 

than double the price of power on the open market.  

 

The next scenario assumes that the cost of construction remains $39 million, includes a 10/30 

cfs aesthetic flow and $14.4 million in preconstruction “sunk cost” spending by the end of 

2016. Under this scenario, the cost to produce power at Enloe Dam will be about $110 / MWH. 

If this scenario proves accurate OPUD ratepayers will be paying close to three times the cost of 

open market power.  

 

The worst-case scenario assumes that total cost will be $59.9 million. This includes 

construction costs of $45 million, $14.4 million in preconstruction “sunk cost” spending, and 

assumes the highest possible aesthetic flow of 300 cfs. Under this scenario, the cost to produce 

power at Enloe Dam will be about $149 / MWH.  If this alternative comes to pass, OPUD 

ratepayers will be paying nearly four times as much for Enloe energy than power purchased on 

the open market. 

 

  

                                                
2 See Appendix 3. 
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The issues that RME outlined in our 2011 and 2014 reports remain today. These include:  

 

- Inflation has driven up the cost of Enloe Dam construction.   

- The cost of acquiring power on the open market has not inflated.  

- There is still no determination regarding the amount of water that would be required 

for aesthetic flows, and it remains uncertain how much power Enloe would 

ultimately produce. 

- The total costs for the project are ballooning to as much as $59 million, which is 

about double the original cost estimate. The ratepayers will be responsible for 

paying these costs.  
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ENLOE DAM ENERGY PRODUCTION COST ESTIMATE 

 

OPUD’s application to FERC lists the cost of constructing Enloe as $31 million.
3
  In 2014 

RME estimated that inflation would increase the cost of the project to about $38 million.  In 

November of 2014 OPUD reviewed the project and concluded that inflation would drive the 

cost of the project even higher, to about $39 million.
4
 

 

2014 brought the awareness that the $39 million estimate was only for a portion of the project.  

As much as one-third of the cost of the project was, and is, being funded via yearly cash flow 

distributions as high as $3.1 million.  The cost of Enloe, once thought to be $31 million, now 

appears to be headed for nearly double that amount, perhaps more. 

 

None of the FERC application documents mention that OPUD intended to finance a large 

portion of the project from annual cash flows.  Consistent with the FERC application, RME 

assumed OPUD’s annual spending on Enloe was a part of, rather than an addition to, the $31 

million FERC estimated cost.  OPUD’s 2014 PowerPoint presentation
5
 showed RME’s 

assumption to be invalid. 

 

The first mention that OPUD was spending significant amounts of money on Enloe above and 

beyond the $31 million construction cost estimate was in a 2014 PowerPoint presentation to 

the OPUD Board of Commissioners. In that presentation total cost for Enloe is listed as $50.2 

million, with the cost to complete the project listed as $39.1 million.  Inflation can only 

account for the increase in cost from the original $31 million to the $39.1 million cost to 

complete.  Sunk Costs are listed as $11.1 million 

 

It is normal and customary for utilities to spend a portion of their administrative costs 

investigating and maintaining plans for servicing future load growth.  These activities are 

usually called something like Integrated Resource Plans (IRPs).  And, it is not unusual for IRPs 

to delve superficially into the specifics of potential future resources.  

 

In the event that a particular new generation project is identified as needed and the decision is 

made to pursue said project, it is appropriate to establish an account for the project and direct 

all costs associated with the project towards that account.  This includes all consulting, 

planning and permitting costs as well as the ultimate brick and mortar construction costs.  The 

planning and permitting costs are a component of the ultimate capital cost of a project the same 

way that the cost of an engineering drawing is an essential part of the fabrication of a generator 

or a turbine. 

 

                                                
,

4 
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Table1, Enloe Dam Production Cost Possibilities 

 

OPUD Scenarios
6
 RME Scenarios

7
 

 
Scenarios 1 2 3 4 5 6 7 

 
N

o 

t 

e 

s 

 

 

Title / Description  

Enloe 

2014 

(Minus 

Sunk) 

Enloe 

2014  

Adverse 

Cost 

(Minus 

Sunk) 

Enloe 

2014  

Adverse 

Cost 

(w / 

Sunk) 

RME 

10-30 

 (w / 

Sunk 

Thru 

2016) 

RME 

100 

 (w / 

Sunk 

Thru 

2016) 

RME 

300 

 (w / 

Sunk 

Thru 

2016) 

RME 

300 

 (w / 

Sunk 

Thru 

2016) 

  Date of Estimate 2014 2014 2014 2016 2016 2016 2016 

                  

  Capital Cost  ($1,000) 

 

$39,100  

 

$45,500  

 

$56,560  

 

$53,500  

 

$53,500  

 

$53,500  

 

$59,900  

1 Levelized Ann. Operating Cost  ($1,000)  $3,684   $4,236   $5,190   $4,926   $4,926   $4,926   $5,478  

2 Est. Avgas Ann. MWH  44,963   44,963   44,963   44,963   42,246   36,705   36,705  

3 Operating Cost ($/MWH)  $81.93   $94.21  

 

$115.43  

 

$109.56  

 

$116.61  

 

$134.21  

 

$149.25  

 

Table 1, above, presents 7 production cost scenarios for Enloe dam.  Scenarios 1 – 3 are taken 

almost verbatim from OPUD’s 2014 PowerPoint presentation.  They show the cost of 

construction ranging from $39.1 million without sunk costs to as much as $56.6 million with 

potential cost overruns and the inclusion of sunk costs.  These construction costs will result, 

respectively, in annual operating costs ranging from a low of $3.7 to $5.2 million.  Under the 

least restrictive esthetic flow requirement, the 10-30 alternative, the project will generate about 

45,000 aMwh of energy.  Dividing the annual operating costs by the annual generation results 

in the potential energy from Enloe costing somewhere between $82 and $115 per MWH.  To 

reiterate, these three scenarios close reproductions of OPUD’s analysis. 

 

Scenarios 4 – 7 are RME scenarios.  These scenarios build on the cost estimates provided in 

OPUD’s 2014 PowerPoint presentation.  They also incorporate the effect of reduced levels of 

generation as a result of pending determinations regarding required esthetic flow requirements.   

 

Scenarios 4 – 6 each use total capital cost of $53.5 million as a starting point.  This is based on 

$39.1 million construction cost plus $14.4 sunk costs through the end of 2016.  These 

construction costs will result in annual operating costs of $4.9 million.  Under the least 

restrictive esthetic flow requirement, the 10-30 alternative, the project will generate about 

44,963 aMwh of energy.  Under the most restrictive scenario, the requirement for 300 cfs 

esthetic flows will limit energy output to 36,705 aMwh.  Dividing the annual operating costs 

by the annual generation results in the potential energy from Enloe costing somewhere between 

$109 and $134 per MWH.   

 

Scenario 7 presents a worst-worst production cost scenario.  In this case, OPUD’s adverse cost 

estimate of $45.5 million is added to sunk costs of $14.4 through 2016 for a total cost of $59.9 

                                                
6 . 
7  
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million.  This generates an annual operating cost of $5.5 million.  Under the most restrictive, 

300 cfs, flow alternative there will be only 36,705 aMW to absorb annual costs resulting in 

Enloe energy costing $149 / MWH. 

 

To summarize, it appears that the $31 million cost estimate in the FERC application only refers 

to the brick and mortar portion of Enloe dam.  Inflation since 2007 has driven this cost up to 

about $39 million and potentially more.  Off budget spending on Enloe beginning in about 

2010 now totals in excess of $13 million.  The budget for 2016 proposes an additional $1.3 

million to be spent on Enloe, bringing total cash flow spending on the project at the end of 

2016 to about $14.4.
8
  Adding the latter amount to the brick and mortar portion brings the total 

potential cost of the project to at least $53 million.  Under the least stringent esthetic flow 

scenario, the 10-30 cfs option, the cost to produce Enloe power will be about $110 / MWH.   

 

A worst-worst scenario that includes the cost over-runs documented in the 2014 PowerPoint by 

OPUD, the $14.4 cash flow spending from budgets 2010 – 2016, and the 300 cfs esthetic flow 

restrictions, will result in power produced by Enloe Dam costing about $149 / MWH.   

 

 

  

                                                
8 See Appendix 1 
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LEAST COST ALTERNATIVE POWER - OPEN MARKET ENERGY  

 

In this section RME will show that open market energy is a cheap and reliable source for the 

equivalent amount of energy that Enloe would produce. 

 

 

Pacific Northwest Power Resources 

 

Table 2, below, illustrates total annual average northwest energy portfolio of 28,900 aMW.  

 

 

Table 2, Pacific Northwest Energy Supply Sources
9
 

 

In 2016, the Pacific Northwest will use about 84 percent of its energy generating potential.  

 

 

Table 3, Pacific Northwest Energy Surplus Quantities
10

 

 

Enloe v Surplus Energy 2016 % 

PW Regional Surplus 2016  4,616  15.97% 

Proposed Enloe Dam  40  0.14% 

PNW 2016 Required Resources  24,244  83.89% 

Total PNW Regional Resources  28,900  
 
 
  

                                                
9 

 
10 
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Chart 1, Pacific Northwest Energy Surplus 

 

At roughly 40 aMW of generation on a good year, Enloe dam would amount to less than two-

tenths of one percent of total northwest capacity.  If built, the dam would only amount to 

0.87% of northwest surplus generation.   

More simply, Enloe Dam relative to either the generating capacity of the rest of the northwest, 

or to the more limited surplus capacity in the northwest, is simply too small to have any 

measureable impact.  In calculations relative to sourcing Enloe amounts of energy via the open 

market, Enloe is a non-factor. 

Open Market Price Expectations 

The six year span from 2002 to 2008 saw western open market prices slightly more than 

double from about $30 / MWH to about $70 / MWH in 2008, the year of the crash. 

The rate at which open market energy prices inflated was extreme by historical standards but 

not as extreme as the rate at which they deflated during the recession.   

 

While it took 6 years for open market energy prices to increase from $30 to $70, it only took 

one year for them to drop all the way back down.  The recession undoubtedly deserves much of 

the credit for the price decline, but other factors came into play as well.  In addition to static or 

even declining demand, significant new amounts of wind generation, solar generation and 

other resources in the NW also get credit.  The addition of significant amounts of wind and 

solar is important in this context because they have very low, perhaps zero, marginal 
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generation cost.  This is in addition to the pre-existing situation whereby the west in general 

and the northwest in particular are hydropower intensive.  Similar to wind and solar, 

hydropower also has minimal marginal production cost.   

 

The issue of zero, or near zero, marginal production cost is important. Energy markets such as 

MIDC or NP15 are open markets, similar to auctions.  Prices in these markets are based on 

marginal costs and unlike regulated utilities the price of energy in these markets is not required 

to recover fixed costs.  

 

In these markets willing sellers offer energy to willing buyers at whatever price the parties 

agree.  If prices are too low for a seller to recoup their variable costs, things like fuel costs, 

they will usually not put their power for sale on the market.  If prices are high enough that a 

seller can cover their variable costs, and at least some of their overhead, they will offer their 

power in this market.  They obviously would prefer to sell at higher prices than at lower prices.  

However, selling at prices that cover all their variable costs and at least some of their overhead 

is better than not selling anything at all.  Without the requirement of cover fixed costs energy 

in these markets routinely sells in the teens or low single digits. 

 

On average, in the northwest, energy supply exceeds demand by about 16 percent.  That 

number is higher most nights, and substantially higher in the spring when rivers are at peak 

runoff.  During those times utilities flood the market with their surplus power at bargain 

basement prices.  There is less surplus energy available during peak hours, particularly during 

late summer when river flows are lower. However, there is ample surplus energy to supply the 

minor amounts of energy we are talking about for OPUD.  And on average, energy prices 

remain low. 

 

Chart 2, Price History Comparison, FERC and Open Market 

Sources: CAISO11, FERC12, and RME. 

        
11 http://oasis.caiso.com/mrioasis/logon.do 
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In 2008, NP15 prices were above 100 / MWH for the month of June, and averaged 70.43 / 

MWH for the entire year.  By 2011 prices at NP15 had dropped to 30 / MWH and it appeared 

they would continue even lower.   

 

Since RME’s review of this subject in 2014, prices have been as high as the mid $40s, and as 

low as $28 for full years.  The price of energy at NP15 in 2015, at $32.45 / MWH, was the 

forth lowest in the past 14 years.   

 

For a working number for this analysis RME looked at the average for the past 14 years, the 

trend for the past 14 years, and the trend for the post recession years, 2009-2015.   

 

Open market NP15 day ahead energy prices were $26.39 / MWH in 2002.  Six years later 

prices had escalated to $70.44 for 2008, before crashing back down to $35.11 the following 

year.  Since then, price variations have stayed in a much narrower range, between $28.32 in 

2012 and $40.70 in 2014.  The average for the full 14 year period is $40.88 / MWH. 

 

If we look at the trend line associated with NP15 prices since 2002 we see a downward sloping 

line with a value of $39.19 / MWH in 2015.  RME is an admitted proponent of open market 

energy for utilities with modest means.  At the same time, RME is hesitant to hang its hat on 

long term downward sloping price curves.   

 

Table 4, Price History Comparison, FERC and Open Market 

Year  

NP 15 Avg. 

Ann. Price 

Trend 2009 - 

2015 

Trend 2002 

- 2015 

FERC Price 

Est. 

2002 26.39 42.58  

2003 35.02 42.32  

2004 38.54 42.06  

2005 54.74 41.80  

2006 43.47 41.54  

2007 54.79 41.27 66.00 

2008 70.44 41.01 67.00 

2009 35.11 32.95 40.75 68.00 

2010 35.78 33.82 40.49 69.00 

2011 30.01 34.70 40.23 70.00 

2012 28.32 35.57 39.97 71.00 

2013 40.60 36.44 39.71 72.00 

2014 46.70 37.31 39.45 73.00 

2015 32.45 38.19 39.19 74.00 

 

Average 40.883  
Sources:  CAISO,

13
 FERC

14
, RME. 

                                                                                                                                                     
12 Op. Cit. 1. 
13 Op. Cit. 20. 
14 Op. Cit. 1. 

PRC Administrative Record 4/27/2017  00000519



Rocky Mountain Econometrics  
www.rmecon.com 

13 

 

In effort to separate post economic crash numbers from the longer price curve RME looked at 

the price trend beginning in 2009.  For the seven-year period 2009 through 2015 the NP15 

price curve is upward sloping and gains about 2.65 percent per year.  In other words, open 

market energy prices have increased at about the same rate as inflation for the past 7 years. 

 

RME finds it interesting that three separate statistical approaches arrive at a range of prices  

separated by only $2.69 / MWH.  With a high of $40.88 and a low of $38.19, for the purposes 

of this analysis, RME took a middle point of $40.00 / MWH to use as the alternative energy 

cost to compare against the various Enloe Dam Scenarios.  

 

To summarize, RME admits that open market prices are more volatile than the known price of 

a fixed investment such as Enloe.  However, the most optimistic estimate for the cost of Enloe 

power is worse than the worst full year average of open market prices in the past 14 years. 
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ENLOE DAM – PROFIT (LOSS) ESTIMATION 

 

Table 4 below reprises Table 1 on page 6 and adds additional rows at the bottom for the 

purpose of comparing estimated Enloe production costs to open market prices. 

 

Looking at the three OPUD scenarios on the left, Enloe Dam production cost is estimated to 

range from a low of $81.93 to a high of $115.43.  With open market alternative power costing 

only $40 / MWH, Enloe, under these three scenarios, will lose between $42 and $75 on each 

MWH of energy it produces.  On an annual basis under these three scenarios, if Enloe is built, 

OPUD will be spending between $1.9 million and $3.4 million more for energy than if they 

sourced the same amount of power on the open market. 

 

Table 5, Enloe Dam Production Cost Estimates 

 

OPUD Scenarios RME Scenarios 
 

Scenarios 1 2 3 4 5 6 7 

 
N

o 

t 

e 

s 

 

 

Title / Description  

Enloe 

2014 

(Minus 

Sunk) 

Enloe 

2014  

Adverse 

Cost 

(Minus 

Sunk) 

Enloe 

2014  

Adverse 

Cost 

(w / 

Sunk) 

RME 

10-30 

 (w / 

Sunk 

Thru 

2016) 

RME 

100 

 (w / 

Sunk 

Thru 

2016) 

RME 

300 

 (w / 

Sunk 

Thru 

2016) 

RME 

300 

 (w / 

Sunk 

Thru 

2016) 

  Date of Estimate 2014 2014 2014 2016 2016 2016 2016 

                  

  Capital Cost  ($1,000) 

 

$39,100  

 

$45,500  

 

$56,560  

 

$53,500  

 

$53,500  

 

$53,500  

 

$59,900  

1 Levelized Ann. Operating Cost  ($1,000)  $3,684   $4,236   $5,190   $4,926   $4,926   $4,926   $5,478  

2 Est. Avgas Ann. MWH  44,963   44,963   44,963   44,963   42,246   36,705   36,705  

3 Operating Cost ($/MWH)  $81.93   $94.21  

 

$115.43  

 

$109.56  

 

$116.61  

 

$134.21  

 

$149.25  

                  

4 Open Market Price for Power ($/MWH)  $40.00   $40.00   $40.00   $40.00   $40.00   $40.00   $40.00  

5 

Value of Enloe Power Production 

($1,000)  $1,799   $1,799   $1,799   $1,799   $1,690   $1,468   $1,468  

                  

6 

Profit (Loss) (Relative to Alternative 

Power)  ($1,000) 

 

$(1,885) 

 

$(2,437) 

 

$(3,391) 

 

$(3,128) 

 

$(3,236) 

 

$(3,458) 

 

$(4,010) 

7 Profit (Loss) ($/MWH)  $(42)  $(54)  $(75)  $(70)  $(77)  $(94)  $(109) 

 

Looking at the four RME scenarios on the right, production cost is estimated to range from a 

low of $109.56 to a high of  $149.25.  With open market alternative power costing $40 / 

MWH, Enloe will lose between $70 and $109 on each MWH of energy it produces.  On an 

annual basis under these four scenarios, if Enloe is built, OPUD will be spending between $3.1 

million and $4 million more for energy, every year for 40 years, than if they sourced the same 

amount of power on the open market.   
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Chart 3, Enloe Dam Operating Cost vs. FERC Thermal and Open Market Energy 

Chart 3 above graphically presents the finding in Table 5 on the previous page.  Additionally

this chart also shows both the open market and FERC price hurdles Enloe energy needs to stay 

under for Enloe to be deemed a desirable investment. 

 

If we ignore sunk costs, and the possibility of a substantial requirement for esthetic flows over 

the falls, Enloe power will cost about $83 / MWH. That is what Enloe power will cost, every 

year for the next 40 years.  At that level, it is reasonably close to the FERC’s alternative cost of 

$79 per MWH.  However, at $83 / MWH, best case Enloe will be more than double the 

average cost of open market power.  It will even be higher, by $13 / MWH, than the worst-case 

open market power in the last 14 years at $70 / MWH. 

At the right hand end of the list of scenarios, the worst-worst case shows Enloe energy costing 

$149 / MWH.  If built, that will mean Enloe power will come in at 270% higher than energy 

readily available on the open market. 
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APPENDIXES 

 

Appendix 1, Could OPUD run Enloe at a loss while the construction debt is being retired 

and then become profitable in later years? 

 

This is a common belief among energy developers, particularly hydroelectric developers.  

 

The issue, in economic terms, is whether or not the developer can ever get “in front” of the 

interest on the original debt.   

 

The general idea is that, if a developer can build a project, and can hang on until the 

construction debt is retired, decades into the future, the project will then be much cheaper to 

operate and will then be become sufficiently profitable that it makes up for all the previous 

year’s losses.   

 

The concept is technically possible but in practice the occurrence is rare.  The reason is that the 

debt from each succeeding year gets stacked on top of the debt from all the preceding years, in 

addition to all the interest on all the debt from all the preceding years.  As time marches on the 

pile of debt gets bigger and bigger to the point where the accumulated debt becomes bigger, 

much bigger than the original investment. 

 

For a project to successfully follow this path the interest rate has to be low, the annual losses 

have to be minimal, the time period of initial losses has to be short (usually less than 5 years) 

and the post–debt-payoff profitability has to be high.  Enloe fails on every factor except the 

interest rates.  

 

Anyone who has looked at an annuity knows how this works.  If you put a sum of money in a 

savings account each year for decades at a time, the accumulated total, plus interest will result 

in a surprisingly large amount after the passing of three or four decades.  The same is true in 

reverse. If the loses are incurred each year, for decades at a time, the resulting pile of debt, plus 

interest, will be disturbingly large after the passing of several decades. 

 

The example presented in Table 7 below illustrates the problem.  This example assumes the 

project produces 44,409 MWH of energy.  In the first year of operation the avoided cost price 

of power (NP 15 Open Market Power) is $40 / MWH, and revenues are $2.1 million per year.  

The Capital cost of the plant is $39.1 million that, at 4.5% interest for 40 years, requires an 

annual payment of $2.125 million.  Insurance, taxes, M&O, etc. bring total year one operating 

costs to $3.3 million. This results in a net loss in the first year of operation, relative to open 

market prices, of $1.5 million.  In following years all costs and all prices, with the exception of 

the fixed construction loan and the loan for environmental features, are inflated at 3% per year.  

The loans for construction and environmental features remain fixed for the life of the loans. 

 

Another simplifying assumption, in Enloe’s favor, is that there will be no need for additional 

capital expenditures for such things as repair and replacement of control gates, turbines, 

substations, etc., ever. 
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The question becomes one of how to handle the annual losses.  Strictly speaking, OPUD can 

raise rates and cover the cost.  However, that does not alter the fact that their ratepayers would 

be paying more than would be the case if OPUD acquired the same amount of power at NP15.  

For the purpose of this example RME rolls each year’s losses into the equivalent of a running 

line of credit with a 20-year amortization schedule at 5.5% interest.  

 

In the first few years of the project, the problem does not appear to be too severe.  Losses in 

year one are $1.5 million.  In years two through five the annual losses continue to get a little 

bigger but they still seem manageable.  Total debt in the line of credit in year 5 is has grown to 

$6.4 million. 

 

The problem starts to become more evident out around year 15.  At that point, even though the 

annual losses are only up to the $2.5 million range, the year after year accumulation, plus 

interest, is starting to pile up.  In year 15 the line of credit is up to $31.4 million, within 20 

percent of the construction cost of the dam. 

By year 30 it is clear things are have gotten out of hand for OPUD ratepayers.  In year 30 the 

annual accumulation of debt, and interest on the debt, has driven debt in the line of credit 

account to $118 million, more than triple the cost of the project.  At that point the cost of 

servicing the original debt, plus the cost of servicing the line of credit, drives annual losses up 

to $9.6 million, roughly 6 times the annual losses in year one. 

 

Fast forward to year 42 of the project.  The original loan for the project will be paid off at the 

end of year 40, or the beginning of year 41.  That is the good news.  That means the annual 

debt service associated with that debt, $2.1 million per year would cease.  The bad news is the 

debt in the line of credit account will have risen to $273 million, which is more than 7 times 

the original construction cost.  At that point the project will be losing about $20 million per 

year and the amount will keep going up until the line of credit devours OPUD.  The result is 

presented graphically in Chart 4 below. 

 

Chart 4, Project Related Debt Accumulation 
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Again, these are not literal loses to OPUD, the company.  They will not, strictly speaking drive 

OPUD bankrupt.  However, they are literal losses to OPUD Ratepayers.  These numbers 

represent real loses to ratepayers who have a reasonable expectation for OPUD to provide 

power in a least cost fashion. 
 
 

PRC Administrative Record 4/27/2017  00000525



 
19

 

T
a
b

le
 6

, 
O

P
U

D
 D

ep
t.

 A
cc

u
m

u
la

ti
o
n

 E
x
a
m

p
le

 -
 O

ri
g
in

a
l 

D
eb

t 
P

a
y
o
ff

 i
n

 4
0
 Y

ea
rs

 
 Y

ea
r 

1 
2 

5 
15

 
30

 
40

 
41

 
42

 
43

 
44

 

A
nn

ua
l G

en
er

at
io

n 
(M

W
H

) 
 4

5,
00

0 
 

 4
5,

00
0 

 
 4

5,
00

0 
 

 4
5,

00
0 

 
 4

5,
00

0 
 

 4
5,

00
0 

 
 4

5,
00

0 
 

 4
5,

00
0 

 
 4

5,
00

0 
 

 4
5,

00
0 

 

O
pe

n 
M

ar
ke

t P
ri

ce
 

  
 $

0.
04

  
 $

0.
04

  
 $

0.
05

  
 $

0.
06

  
 $

0.
09

  
 $

0.
13

  
 $

0.
13

  
 $

0.
13

  
 $

0.
14

  
 $

0.
14

  

"R
ev

en
ue

" 
 $

1,
80

0 
 

 $
1,

85
4 

 
 $

2,
02

6 
 

 $
2,

72
3 

 
 $

4,
24

2 
 

 $
5,

70
1 

 
 $

5,
87

2 
 

 $
6,

04
8 

 
 $

6,
22

9 
 

 $
6,

41
6 

 

  
  

  
  

  

P
la

nt
 I

nv
es

tm
en

t 
 

  
  

  
  

  

P
la

nt
 I

nv
es

tm
en

t D
eb

t  
$3

9,
10

0 
 

$3
8,

73
5 

 
$3

7,
53

7 
 

$3
2,

18
4 

 
$1

8,
12

2 
 

$2
,0

33
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

A
nn

ua
l C

os
t 

 
  

  
  

  
  

I.
 C

on
st

ru
ct

io
n 

D
eb

t S
er

vi
ce

  
  

  
  

  
  

a.
 I

nt
er

es
t 

on
 C

ap
it

al
  

4.
5%

 
$1

,7
60

 
$1

,7
43

 
$1

,6
89

 
$1

,4
48

 
$8

16
 

$9
1 

b.
 C

ap
it

al
 r

ec
ov

er
y 

co
st

 (
40

yr
, 4

.5
%

) 
 

0.
93

%
 

$3
65

 
$3

82
 

$4
36

 
$6

77
 

$1
,3

09
 

$2
,0

33
 

T
ot

al
 P

la
nt

 D
eb

t S
er

vi
ce

 
$2

,1
25

 
$2

,1
25

 
$2

,1
25

 
$2

,1
25

 
$2

,1
25

 
$2

,1
25

 

  
$7

47
 

$1
,9

99
 

$7
,5

93
 

$2
2,

28
7 

$3
9,

10
0 

L
in

e 
of

 C
re

di
t -

 O
pe

ra
ti

ng
 D

eb
t 

  
  

  
  

  

T
ot

al
 O

pe
ra

ti
ng

 D
eb

t 
  

 1
,4

53
  

 6
,3

79
  

 3
1,

41
5 

 
 1

18
,9

01
  

 2
53

,4
21

  
 2

72
,8

24
  

 2
91

,5
26

  
 3

11
,5

97
  

 3
33

,1
40

  

a.
 I

nt
er

es
t 

on
 C

ap
it

al
  

4.
5%

 
  

 6
5 

 
 2

87
  

 1
,4

14
  

 5
,3

51
  

 1
1,

40
4 

 
 1

2,
27

7 
 

 1
3,

11
9 

 
 1

4,
02

2 
 

 1
4,

99
1 

 

b.
 C

ap
it

al
 r

ec
ov

er
y 

co
st

 (
20

yr
, 5

.5
%

) 
 

  
 4

6 
 

 2
03

  
 1

,0
01

  
 3

,7
90

  
 8

,0
78

  
 8

,6
97

  
 9

,2
93

  
 9

,9
33

  
 1

0,
61

9 
 

T
ot

al
 O

p.
 D

eb
t S

er
vi

ce
  

  
  

 1
12

  
 4

90
  

 2
,4

15
  

 9
,1

41
  

 1
9,

48
2 

 
 2

0,
97

4 
 

 2
2,

41
1 

 
 2

3,
95

4 
 

 2
5,

61
1 

 

  
  

  
  

  

II
. I

ns
ur

an
ce

  
0.

2%
 

$7
6 

 
$7

8 
 

$8
6 

 
$1

15
  

$1
79

  
$2

41
  

$2
48

  
$2

56
  

$2
63

  
$2

71
  

II
I.

 T
ax

es
 -

 P
ri

vi
le

ge
 T

ax
 (

%
 o

f 
fi

rs
t 4

 m
il

ls
/k

W
h)

  
5.

4%
 

$1
0 

 
$1

0 
 

$1
1 

 
$1

5 
 

$2
3 

 
$3

0 
 

$3
1 

 
$3

2 
 

$3
3 

 
$3

4 
 

IV
. O

pe
ra

ti
on

 a
nd

 M
ai

nt
en

an
ce

 (
1.

9%
 o

f 
In

ve
st

 C
os

t)
 

$7
37

  
$7

59
  

$8
30

  
$1

,1
15

  
$1

,7
37

  
$2

,3
35

  
$2

,4
05

  
$2

,4
77

  
$2

,5
51

  
$2

,6
28

  

V
. E

nv
ir

on
m

en
ta

l M
ea

su
re

s 
(4

0y
r,

 4
.5

%
) 

 
$3

5 
 

$3
5 

 
$3

5 
 

$3
5 

 
$3

5 
 

$3
5 

 
$3

5 
 

$3
5 

 
$3

5 
 

$3
5 

 

V
I.

 A
dm

in
is

tr
at

iv
e 

an
d 

G
en

er
al

/C
on

ti
ng

en
cy

  
35

.%
 

$2
70

  
$2

78
  

$3
04

  
$4

09
  

$6
37

  
$8

56
  

$8
81

  
$9

08
  

$9
35

  
$9

63
  

  
  

  
  

  
  

  
  

  
  

  
  

  
  

T
ot

al
 G

en
er

at
io

n 
C

os
t 

 
$3

,2
53

  
 3

,3
97

  
$3

,8
80

  
$6

,2
28

  
$1

3,
87

6 
 

$2
5,

10
3 

 
$2

4,
57

4 
 

$2
6,

11
9 

 
$2

7,
77

2 
 

$2
9,

54
2 

 

  
  

  
  

  

P
ro

fi
t 

(L
os

s)
 

 $
(1

,4
53

) 
 $

(1
,5

43
) 

 $
(1

,8
54

) 
 $

(3
,5

05
) 

 $
(9

,6
34

) 
 $

(1
9,

40
3)

 
 $

(1
8,

70
2)

 
 $

(2
0,

07
1)

 
 $

(2
1,

54
3)

 
 $

(2
3,

12
6)

 

C
P

I 
(I

nf
la

ti
on

 R
at

e)
 

3%
 

3%
 

3%
 

3%
 

3%
 

3%
 

3%
 

3%
 

3%
 

3%
 

PRC Administrative Record 4/27/2017  00000526



 20 

 

Appendix 2, Could OPUD sell Enloe production as “green” power and receive premium 

prices?  Alternately, could Enloe provide extra value, and receive higher prices as a 

backstop to wind or solar projects? 

 

A.  It appears unlikely that OPUD could try to sell Enloe power as green power. Green-

e, the green power certificating agency, remains skeptical of conventional hydro projects like 

Enloe. Green-e rules exclude projects that, “… increase water storage capacity or the head of 

an existing water reservoir,” which would exclude Enloe.
15

 

 

B. In the unlikely event Enloe managed to qualify as green power the next question is 

whether or not the premium would be enough to cover Enloe’s losses.  Referring back to 

Table 5, Enloe, as currently configured, would lose between $70 and $109 per MWH of 

production depending on the required level of esthetic flow.   For green power premiums to 

move Enloe into the realm of profitability, green power premiums would have to be high 

enough to cover those losses.  The highest green power premium on record is $60 / MWH for 

a solar plant in California. The average premium in Washington and neighboring states is 

much lower, at $16.45 / MWH.  Given those numbers, it is very unlikely that a green power 

premium would be sufficient to make Enloe profitable. 

 

Table 6, below, presents a sampling of green power premiums in western states. 

 

  

                                                
15 http://www.green-e.org/docs/energy/Appendix%20D_Green-e%20Energy%20National%20Standard.pdf, pp. 
2 – 3. 
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Table 7, Green Power Premiums
16

 

State Type $ / MWH 

Statistical 

Measure 

Green 

Power 

(Hydro) 

Premium 

($ / MWH) 

CA wind, solar  15.00  Avg.  16.45  

CA various renewables  20.00  Med  15.00  

CA wind, hydro and PV  30.00  Mode  15.00  

CA 100% renewable  10.00  Max  60.00  

CA 100% local solar  60.00  Min  0.90  

CA wind, PV  15.00  

ID wind, solar and biomass  3.50  

ID wind  19.50  

MT wind, PV  20.00  

MT various renewables  0.90  

MT wind, hydro  12.50  

MT wind  11.00  

OR PV, wind  20.00  

OR wind  15.00  

OR wind and landfill gas 8 

OR various renewables 12.5 

OR wind  15.00  

OR landfill gas  19.00  

OR wind, landfill gas, low-impact hydro  8.00  

OR wind  3.00  

OR various  10.00  

WA wind, solar and biomass  3.50  

WA landfill gas  17.00  

WA PV, wind  15.00  

WA wind, PV  8.00  

WA wind  20.00  

WA wind, hydro  40.00  

WA landfill gas  10.50  

WA wind  15.00  

WA wind, hydro, biogas, solar  12.50  

WA geothermal, biomass, wind, hydro  15.00  

 

                                                
16 http://apps3.eere.energy.gov/greenpower/markets/pricing.shtml, Source: National Renewable Energy 

Laboratory, Golden, Colorado., Notes: Utility green pricing programs may only be available to customers 

located in the utility's service territory. 
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The current minimum premium for hydro green power is $0.90 / MWH in Montana.  The 
average premium, $16.45 / MWH, the Median premium, $15 / MWH, and the most common 
premium, $15.00 / MWH, are all too low to move Enloe into profitable territory relative to 
open market prices of $40 / MWH 
 
C. What about the potential for Enloe to provide backup reserve capacity for wind or 
solar projects and thus get higher prices?   
 
The concise answer is that this is not a good fit for Enloe.  For hydro to be a good symbiotic 
fit with wind the project has to be able to increase production, often for days at a time to 
cover for wind turbines when winds are calm, and then throttle back production to recharge 
the reservoir when the wind is blowing.   Similarly for solar, Enloe would have to be able to 
ramp up production at night and when it is cloudy, again for days at a time, and then throttle 
back production to refill the reservoir during sunny periods.   
 
As a small project with a small reservoir the length of time Enloe can throttle the project up 
or down is extremely limited.  And, at 9 MW, Enloe will be smaller than most state of the art 
wind farms, so Enloe cannot be of much help there.   
 
According to OPUD, “The mean hydraulic residence time is estimated to be about 2.4 hours 
for the mean annual flow. It reduces to just 45 minutes at the mean annual peak flow of 
16,100 cfs, and increases to 7.3 hours at the mean September flow of 596 cfs. Residence time 
would exceed 20 hours at flows less than 200 cfs.17 
 
In other words, in all but the driest months, even if OPUD wanted to operate the project in a 
dispatchable fashion, they can usually only do so for, at most, a few hours at a time. 
 
The bigger point is that Enloe, as currently proposed and licensed, is not dispatchable.  In the 
application OPUD proposed to operate the project in a run-of-river fashion.18  In FERC’s 
license they require OPUD to provide detailed descriptions of how the licensee will 
document compliance with run-of-river operation.19 
 
Since the project will not be dispatchable, it cannot provide backup for intermittent wind and 
solar projects and thus it cannot demand premium pricing in that context. 
 
  

                                                
17 pp. A-13 
18 pp. B-18 
19 Project No. 12569-001, pp. 53 
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Appendix 3, Enloe Dam Detail in OPUD Budgets, 2010 – 2016
20

 
 

OPUD Treatment of Enloe Dam in Budgets 2010 - 2016 

 

Budget 

Year Detail  Amount   Total Year  Notes 

2010  $2,160,000  
Enloe expenditures not 

mentioned in the summary.  

Total in the detail section is 

$2,160,000. 

Misc. Contractual Services 

PUD Enloe Emergency Action Plan   $80,000  

Enloe PM&Es (water rights, etc.)  $200,000  

Enloe Road Repair   $200,000  

Capital - Contractual Services 

Enloe Dam - Entrix and Others   $1,600,000  

Capital - Materials and Supplies 

Enloe Dam - EAP   $50,000  

Enloe Dam - EAP Equipment   $30,000  

          

2011  $2,010,000  
Enloe listed at $1.9 million.  

The detail comes in a little 

bigger at about $2.01 

million. 

Misc. Contractual Services 

PUD Enloe Emergency Action Plan   $30,000  

Enloe Maintenance and Repair   $200,000  

Capital - Contractual Services 

Enloe Dam - Engineering and Design  $500,000  

Enloe Dam - 

License/Compliance/Permitting/Legal  $750,000  

Enloe Dam - Construction  $500,000  

Capital - Materials and Supplies 

Enloe Dam - EAP   $30,000  

          

 
  

                                                
20 Source, OPUD Budgets, 2010 – 2016. 
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Budget 

Year Detail  Amount   Total Year  Notes 

2012 Enloe Dam   $1,300,000   $1,300,000  
Enloe appears in the 

summary, but not in the 

detail 

          

2013 Enloe Dam  $3,100,000   $3,100,000  
Enloe appears in the 

summary, but not in the 

detail 

          

2014 Enloe Dam   $2,750,000   $2,750,000  
Enloe appears in the 

summary, but not in the 

detail 

          

2015 Enloe Dam $1,764,000.  $1,764,000   $1,764,000  
Enloe in summary.  Only 

about $30,000 shows up in 

detail. 

          

2016  $1,338,000  
Amount listed in summary is 

$1.056 million, roughly 

$300,000 less than 

mentioned in detail. 

Misc. Contractual Services 

Enloe Dam Dewatering  $1,000,000  

Enloe Dam Inspection  $38,000  

Capital - Contractual Services 

Enloe Dam - On Call Engineering 

Support  $300,000  

          

Total, 2010 - 2016  $14,422,000  
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Appendix 4, Sunk Cost Discussion 
 
There is a tendency to ignore sunk costs on the grounds that, since they are not recoverable, it 

is just as well to ignore them.   

 

1. This is inappropriate because when a company has spent, and is continuing to 

spend money on a project, even if the spending is not recoverable, it represents 

real money being spent on behalf of ratepayers.  OPUD rates could be lower if the 

money were not being spent. 

 

2. If the spending is being dedicated to a given project, in this case Enloe Dam, it is 

more transparent to book it as such.  In that manner both management and 

ratepayers can more easily focus on the degree to which the project is or is not 

desirable.  It is only fair for ratepayers to know how much is going to be spent in 

this fashion.  It seems reasonable that ratepayers should have been informed of the 

magnitude of off-budget cash flows that were, and are, being dedicated to Enloe.  

It would have been prudent to inform ratepayers that management was 

committing the utility to a power source that might result power costing at least 

$83 / MWH and perhaps as much $149 / MWH energy. 

 

3. There is a tendency, after some poorly defined point in time, to use sunk costs as 

justification for going forward with projects.  In the case of Enloe Dam, at this 

moment in time, this would be poor reasoning.  As an analogy, a rafter may float 

for years down a river headed towards a waterfall and certain death.  Regardless 

of the amount of time invested upstream, it always makes sense to get out of the 

river before the falls, even if it is only inches before the falls.  In the case of 

Enloe, something in excess of $11 million has already been spent.  Spending by 

the end of 2016 looks to be in excess of $14 million.  Spending another $39 

million, or more, on the physical structure would amount to throwing good money 

after bad.  The debt service on just the $39 million portion will result in Enloe 

power costing $83.04 / MWH.  That is more than double the price of readily 

available open market power. 
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ATTACHMENTS, OPUD BUDGETS 2010 - 2016 
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

OVERVIEW

HIGHLIGHTS

REVENUES of $50.9 million - Assumptions Used

Retail Electric Sales: 

Wholesale Electric: 
Wholesale Telecommunications:
Interest:
Miscellaneous:
Rental Income:
Construction Contributions:
Grant Proceeds:

EXPENDITURES $42.7 million - Assumptions Used

Wages: 

Benefits: 
Purchased Power:
Other Expenditures:

CAPITAL OUTLAY $24.6 million - Summary Listing

DEBT SERVICE $3.5 million

Principal and Interest:
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

BUDGET SUMMARY
Wholesale

Electric Telecom Total

REVENUE

Total Revenue 43,438,000 7,461,000 50,899,000

EXPENDITURES

Total Expenditures

CAPITAL OUTLAY

Total Capital Outlay

DEBT SERVICE

Total Debt Service

Total Use of Resources 60,328,300 10,437,700 70,766,000

TRANSFER TO/(FROM) RESERVES (16,890,300) (2,976,700) (19,867,000)

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

REVENUE DETAIL

Electric 43,438,000

Wholesale Telecom 7,461,000

TOTAL REVENUE 50,899,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Generation 1,574,500
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Power Supply 24,340,300
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Engineering 1,336,800
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Operations 19,837,900
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Environmental 206,600

PRC Administrative Record 4/27/2017  00000591



PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Customer Service 1,268,800
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Conservation/Consumer Information 698,600
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

General Administration 8,633,200
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Information Systems 1,253,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Commissioners 157,800
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Wholesale Telecommunications 10,437,700
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

Internal Communications 1,020,800
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2012 FINAL BUDGET - DECEMBER 20, 2011

EXPENDITURE DETAIL

70,766,000TOTAL EXPENDITURES AND CAPITAL OUTLAY
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

OVERVIEW

HIGHLIGHTS

$6.8 million transfer from reserves, which is a $7.4 million decrease over the 2014 adopted budget.
Revenues cover debt service and operating expenses by $11.9 million.
Retail Electric Sales increased $2.3 million to $44.9 million.
Wholesale Electric Sales increased $139,800 - The increase in sales is due to a higher estimated market pricing than was
used when estimating 2014 Wholesale Sales.
Purchased Power - The largest operating expenditure in the budget increased $57,700 to $23.3 million.
Capital Outlays account for $18.8 million - see a summary of Capital Projects below.
Debt Service Coverage Ratio is estimated at 3.08 times annual debt service payments; bond covenants require 1.25 times.
Total TIER (times interest earned ratio) is estimated at 7.17; District's target is 1.5 times.

REVENUES of $59.8 million - Assumptions Used

Retail Electric Sales:  Predicting a 1% load growth, no added large single load and a July 1st 2% rate increase.
Wholesale Electric:  Sales based on a 3/4 to median water year, ten year average wind and previous two years' 
average market pricing.
Wholesale Telecommunications:  Based on current revenue levels.
Interest:  Return on investments of between .10%(LGIP) and .20%(CDs).
Miscellaneous:  Previous twelve months revenue and Build America Bond reimbursement of $406,000.
Rental Income:  Based on current revenue levels.
Construction Contributions:  Estimated using previous two years' average.
Grant Proceeds:  Anticipated reimbursements of $472,400 from BPA, $6.2 million for the Carlton Fire 
and $438,700 for the ARRA Project.

EXPENDITURES $44.1 million - Assumptions Used

Wages:  Three more employees than in the 2014 adopted budget.  The wages reflect a general wage increase of 2%.
Benefits:  Based on August 2013 thru July 2014 actual percentage of wages.  Range of 32.9% through 49.4% (ave. 40.8%).
Purchased Power:  Wells Project costs effective September 2014 and BPA rates effective October 2014.
Other Expenditures:  Other expenses are based on known 2015 costs.  If costs are not specifically known, a 2% increase
was estimated.

DEBT SERVICE $3.7 million

Principal and Interest:  Per debt service schedules and ARRA estimated debt service.

CAPITAL OUTLAY $18.8 million - Summary Listing

Methow Transmission Line and Substation $9,930,000.
Carlton Fire Restoration $2,150,000.
Enloe Dam $1,764,000.
Normal Renewals and Replacements $4,230,000.
Priority 3 Capital Outlays $708,100.

Enloe Dam $1,764,000.
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

BUDGET SUMMARY
Electric Broadband Total

REVENUE
Sales - Retail 44,867,000 44,867,000
Sales - Electric Wholesale 2,975,000 2,975,000
Sales - Broadband Wholesale 2,550,000 2,550,000
Interest 41,000 41,000
Miscellaneous 1,094,000 1,094,000
Rental Income 110,000 110,000
Construction Contribution 997,000 997,000
Grant Proceeds 6,720,400 438,700 7,159,100

Total Revenue 56,804,400 2,988,700 59,793,100

EXPENDITURES
Wages 7,418,400 326,800 7,745,200
Benefits 2,955,200 146,400 3,101,600
Travel 141,500 15,000 156,500
Training, Tuition and Meeting Fees 95,500 15,000 110,500
Transportation 823,700 58,000 881,700
Insurance 336,500 336,500
Utilities 100,800 100,800
Postage, Printing and Stationery 152,100 300 152,400
Advertising 24,100 24,100
Conservation Expenditures 472,400 472,400
Misc. Contractual Services 2,327,800 229,200 2,557,000
Legal Services 281,100 10,000 291,100
Maintenance Contracts 233,300 157,500 390,800
Software Licenses and Support 574,800 63,000 637,800
Permits and Fees 16,600 69,800 86,400
Rents and Leases 89,800 68,400 158,200
Materials and Supplies 666,700 95,700 762,400
Small Tools (under $1,000) 36,800 1,000 37,800
Miscellaneous 66,600 66,600
Unforeseen Operating Contingency 100,000 100,000
Purchased Power 23,285,000 23,285,000
Taxes 2,677,000 13,000 2,690,000

Total Expenditures 42,875,700 1,269,100 44,144,800

DEBT SERVICE
Debt Service - Principal 1,482,300 358,600 1,840,900
Debt Service - Interest 1,517,400 355,700 1,873,100

Total Debt Service 2,999,700 714,300 3,714,000

AVAILABLE FOR CAPITAL OUTLAY 10,929,000 1,005,300 11,934,300

CAPITAL OUTLAY
Capital - Contractual Services 12,475,000 12,475,000
Capital - Materials and Supplies 4,198,000 342,100 4,540,100
Capital - Meter Purchases 119,000 119,000
Capital - Transformer Purchases 400,000 400,000
Capital - Tools and Equipment 6,500 6,500
Capital - Buildings 354,000 354,000
Capital - Equipment (Over $2,000) 435,700 101,100 536,800
Capital - Vehicles 224,000 224,000
Capital - Personal Computers 26,700 26,700
Unforeseen Capital Contingency 100,000 100,000

Total Capital Outlay 18,338,900 443,200 18,782,100

RESERVES/DEBT (7,409,900) 562,100 (6,847,800)

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

REVENUE DETAIL

Budget
Div. Activity Amount

1 Electric 56,804,400

001 Sales - Retail 44,867,000
002 Sales - Wholesale 2,975,000
003 Interest 41,000
004 Miscellaneous 1,094,000
005 Rental Income 110,000
006 Construction Contributions 997,000
007 Grant Proceeds 6,720,400

2 Broadband 2,988,700

002 Sales - Wholesale 2,550,000
004 Miscellaneous 0
006 Construction Contributions 0
007 Grant Proceeds 438,700

TOTAL REVENUE 59,793,100

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount Ranking

1 10 Generation 2,137,200

010 Wages 179,800
011 Benefits 88,800
020 Travel 25,000
021 Training, Tuition and Meeting Fees 7,000
030 Transportation 1,200
080 Misc. Contractual Service 79,100
083 Software Licenses and Support 5,000
084 Permits and Fees 5,000
085 Rent and Leases 9,800

Ophir Site Lease 9,800
090 Materials and Supplies 2,500
581 Capital - Contractual Services 1,695,000 1
591 Capital - Materials and Supplies 39,000 1

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 11 Power Supply 24,052,300

010 Wages 123,900
011 Benefits 53,400
020 Travel 7,500
021 Training, Tuition and Meeting Fees 7,500
030 Transportation 800
080 Misc. Contractual Services 388,600

Douglas County PUD 363,600
Professional Services (compliance/scheduling) 10,000
Central Washington Power Authority 5,000
Slice Implementation Group 10,000

083 Software Licenses and Support 184,600
Slice Software Support Fee 184,600

090 Materials and Supplies 1,000
120 Purchased Power 23,285,000

BPA - Slice 8,002,400
BPA - Block 5,495,600
BPA - Transmission 2,686,300
Wells 4,220,700
Nine Canyon 2,722,000
Other - Market Purchases 158,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 19 Construction Design 13,445,700

010 Wages 780,600
011 Benefits 309,100
020 Travel 6,000
021 Training, Tuition and Meeting Fees 9,000
030 Transportation 40,000
080 Misc. Contractual Services 80,000

BPA Engineering Studies - Chicken Creek Sub 60,000
OKPUD Preliminary Study - Chicken Creek Sub 20,000

084 Permits and Fees 4,000
Miscellaneous 4,000

090 Materials and Supplies 15,000
091 Small Tools (under $1,000) 2,000
581 Capital - Contractual Services 10,100,000

PT Line Construction 6,000,000 1
PT Mitigation/Roads 650,000 1
PT Permits 175,000 1
PT ROW/Easements 500,000 1
Gold Creek Substation 505,000 1
LiDAR - Transmission Analysis/Fixes 50,000 2
Okanogan-Brewster Transmission Rebuild 60,000 2
Misc. Property Survey 10,000 2
Carlton Fire Restoration - Transmission 1,200,000 1
Carlton Fire Restoration - Distribution 950,000 1

591 Capital - Materials and Supplies 2,100,000
PT Line - Transmission and Distribution Materials 1,250,000 1
Gold Creek Substation 400,000 1
Twisp Substation Modifications 400,000 1
Loup Transmission Line Re-Route into Twisp Sub 50,000 1
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
1 20 Engineering 967,400

010 Wages 160,100
011 Benefits 64,500
020 Travel 10,000
021 Training, Tuition and Meeting Fees 15,000
030 Transportation 11,400
060 Postage, Printing and Stationery 500
070 Advertising 3,000
080 Misc. Contractual Services 100,000

BPA Study - WECC De-Registration 50,000
Protective Relay/Instrument Transformer Testing 50,000

084 Permits and Fees 500
Miscellaneous 500

090 Materials and Supplies 3,000
092 Miscellaneous 400
581 Capital - Contractual Services 180,000

Engineering - Large System Projects 150,000 2
Enloe Dam - PFMA (potential failure mode analysis) 30,000 1

591 Capital - Materials and Supplies 419,000
Okanogan 115kv Bus Differential 17,000 2
SCADA 52,000 2
OCB, Regulators, Reclosers, etc. 320,000 2
Battery Replacements Identified by NERC Testing 30,000 2

Enloe Dam - PFMA (potential failure mode analysis) 30,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 21 Operations 10,878,200

010 Wages 3,639,700
011 Benefits 1,346,700
020 Travel 27,000
021 Training, Tuition and Meeting Fees 20,000
030 Transportation 700,000
050 Utilities 200
060 Postage, Printing and Stationery 1,500
070 Advertising 1,000
080 Misc. Contractual Services 1,079,000

CDL Testing Program 6,000
Employee Dispatch 120,000
Firealarm Testing and Monitoring 1,500
Janitorial Services (BR, TO and OR) 9,500
Janitorial Services (OK and OM) 50,000
Pole Testing 145,000
Safety Training 40,000
Tree Trimming 695,000
Underground Locate Service 3,000
Weed Control 9,000

082 Maintenance Contracts 142,200
Elevator Maintenance 4,200
HQ General Maintenance 40,000
HVAC Maintenance 35,000
Landscape Maintenance 10,000
Snowplowing and Sweeping 15,000
Omak Office - Asphalt Repair, Seal and Stripe 10,000
Okanogan Office - Asphalt, Seal and Stripe 20,000
Brewster Office - Exterior Repair and Paint 8,000

084 Permits and Fees 1,000
Miscellaneous 1,000

085 Rents and Leases 1,000
Pole Contacts 1,000

090 Materials and Supplies 558,000
General 500,000
Fall Protection 21,000
Fire Resistant Clothing 20,000
Fire Resistant Raingear 17,000

091 Small Tools (under $1,000) 20,000
Line 14,000
Telecom 2,000
Electric Shop 2,000
Vehicle Shop 2,000

092 Miscellaneous 10,400
Lineman Rodeo (Fees, Travel and Supplies) 10,000
Safety Meeting Refreshments 400

581 Capital - Contractual Services 500,000
Contract Labor 100,000 2
Underground Replacements 400,000 2

591 Capital - Materials and Supplies 1,625,000
Normal Replacements and Extensions 1,100,000 2
Avian Protection 6,000 2
Cutout Replacement 125,000 2
TNS-2000: Rebuild Havillah Road Phase 1 106,000 2
TNS-2000: Rebuild Havillah Road Phase 2 114,000 3
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
WSS-3000: Rebuild Phase 1 from (3215-3300) 76,000 3
MLS-1000: Rebuild towards Ophir Substation 62,000 3
SFS-2000: Reconductor S. Fir; Ridge Dr./Radio Sta. 12,000 3
BWS-5000: Replace UG Brewster Hghts. Subdivision 24,000 2

592 Capital - Meter Purchases 119,000
Metering Special Projects 30,000 2
PME Meter Replacements 40,000 2
Meters w/ Internal Breakers 30,000 2
K Switches 19,000 2

593 Capital - Transformer Purchases 400,000
Normal Additions/Replacements 400,000 2

710 Capital - Tools & Equipment ($1,000 to $2,000) 4,500 2
711 Capital - Buildings 354,000

Headquarters - Emergency Generator Loadbank 8,000 2
Headquarters - Hardwater System 10,000 2
Headquarters - HVAC Digital Control Project 6,000 2
Headquarters - HVAC Roof Mist System Installation 2,000 2
Headquarters - Network Room Gas Fire System 25,000 2
Okanogan or Sandflat Subs - Covered Storage 200,000 3
Oroville - Storage Building, Cover Ceiling 5,000 2
Warehouse - HVAC Replacement 75,000 2
Warehouse - Storage Container 3,000 2
Warehouse - Lighting 20,000 2

712 Capital - Equipment (Over $2,000) 104,000
Electric Shop - Air Compressor 13,000 2
Electric Shop - Battery Testing Equipment 10,000 2
Electric Shop - Pipe Threading Machine 6,000 2
Electric Shop\Telecom - Battery Storage\Charging 20,000 2
Line - High Voltage Amp Meters 10,000 2
Line - Boot Dryers 4,000 2
Line - Servisavor (2) 10,000 2
Operations - Water Tank, Pump, Hose (slip in) 10,000 2
Telecom - OTDR 7,000 2
Vehicle Shop - Iron Worker Attachments 14,000 2

713 Capital - Vehicles 224,000
Fleet 500,000 2
Less:  Transportation System Depreciation (276,000) 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 22 Environmental 96,900

010 Wages 63,400
011 Benefits 20,900
020 Travel 6,000
021 Training, Tuition and Meeting Fees 3,000
030 Transportation 500
083 Software Licenses and Support 1,500
084 Permits and Fees 100
090 Materials and Supplies 1,500
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 30 Customer Service 1,307,900

010 Wages 654,100
011 Benefits 319,900
020 Travel 4,500
021 Training, Tuition and Meeting Fees 2,500
030 Transportation 55,200
060 Postage, Printing and Stationery 142,500

Postage and Printing - NISC 112,100
Postage - PUD 19,800
Printing - Misc. 10,600

080 Misc. Contractual Services 56,000
CIS Programming 5,000
Collection Service - Credit Bureau 4,000
Credit Reporting Agency 3,200
Electronic Payments Fees 43,800

082 Maintenance Contracts 500
083 Software Licenses and Support 5,200

RemitPlus Check Scanning and Recognition Support 5,200
084 Permits and Fees 300

Miscellaneous Fees (Notaries, etc.) 300
085 Rents and Leases 5,200

Office Rent MVCC 4,900
Miscellaneous 300

090 Materials and Supplies 26,000
General 26,000

091 Small Tools (under $1,000) 1,500
092 Miscellaneous 34,500

Miscellaneous Expenses 600
Net Account Receivable Writeoffs 33,900
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 35 Conservation/Consumer Information 620,100

010 Wages 66,400
011 Benefits 27,500
020 Travel 3,000
021 Training, Tuition and Meeting Fees 2,000
030 Transportation 4,200
060 Postage, Printing and Stationery 3,000

Miscellaneous 3,000
070 Advertising 19,200
071 Conservation Expenditures 472,400

District Conservation Programs 472,400
080 Misc. Contractual Services 20,000

Electric Education Programs 20,000
090 Materials and Supplies 2,200
092 Miscellaneous 200
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 40 General Administration 8,838,400

010 Wages 1,188,300
011 Benefits 482,400
020 Travel 26,800

General 12,700
Accounting and Finance 6,300
Human Resource 4,300
Leadership 3,500

021 Training, Tuition and Meeting Fees 15,100
General 2,900
Accounting and Finance 3,600
Human Resource 1,600
Educational Reimbursement 3,500
Leadership 3,500

030 Transportation 3,800
040 Insurance (Property/Liability) 336,500
050 Utilities 100,600

Cell Phone Service 8,400
Electrical Service 10,800
Telephone Service 49,900
Water/Sewer/Garbage 31,500

060 Postage, Printing and Stationery 4,300
070 Advertising 900
080 Misc. Contractual Services 425,600

APPA Dues 15,100
Audit Costs 81,500
Banking Fees 47,700
Benefits Administration 4,900
Bond Admin Fee 1,600
Chamber of Commerce Dues 800
CWPU/UIP Expenses 14,700
Economic Alliance 6,000
Financial Studies 50,000
Foundation for Water and Energy 2,000
Legislative Consultant 37,200
Misc. Services/Consulting 16,700
NW Public Power Assoc. Dues/NW Wage & Hour 27,600
PPC - Dues 26,800
PPC - NW River Partners 12,400
Standard and Poors 7,700
WA PUD Association Dues 72,900

081 Legal Services 281,100
General Counsel 206,100
Misc. Attorney Fees 75,000

082 Maintenance Contracts 12,000
Copier Maintenance - HQ Building 12,000

083 Software Licenses and Support 11,100
Performance Review Program (1/2 of cost is start up) 11,100

084 Permits and Fees 2,700
WA State Purchasing Coop 2,000
WA State L&I Right to Know 200
Misc. 500

085 Rents and Leases 10,300
Copier Lease 9,600
P.O. Box Rent 700
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
090 Materials and Supplies 36,200
091 Small Tools (under $1,000) 1,300
092 Miscellaneous 20,700

Clothing for Identification 1,200
Deductibles/Damage Claims 4,000
Election Costs 0
Employee Day 3,300
Meeting Expenses 300
Misc. Expenses (Wellness, Interview and Moving Exp) 9,100
Service Awards and Costs 2,800

099 Unforeseen Operating Contingency 100,000
210 Taxes 2,677,000
710 Capital - Tools & Equipment ($1,000 to $2,000) 2,000 2
713 Capital - Vehicles 0
810 Debt Service - Principal 1,482,300
811 Debt Service - Interest 1,517,400
901 Unforeseen Capital Contingency 100,000 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 41 Information Systems 1,282,300

010 Wages 310,800
011 Benefits 139,200
020 Travel 5,000
021 Training, Tuition and Meeting Fees 6,000
030 Transportation 1,400
080 Misc. Contractual Services 49,500

Consulting 15,000
Security System Monitoring 3,000
Key Card System 2,500
Eaton Powerware 2,000
Origin to WindmilMap Conversion 27,000

082 Maintenance Contracts 56,600
Branch Office Multi Function Printer 1,500
Check Scanner - RemitPlus 1,200
Datacenter Liebert Units 5,400
Eaton Powerware - Datacenter UPS & Monitoring 34,500
Eaton Powerware - Omak Network UPS 14,000

083 Software Licenses and Support 358,600
Aclara - TWACS Support 18,000
Certs SSL 300
Cisco SmartNet 1,000
Genetec Maintenance 2,500
LANDesk 1,200
Microsoft Software 18,200
NISC Custom Programming 5,000
NISC eBill VM 4,500
NISC Maintenance 130,000
Domain Registrations 600
Programming Software 1,200
ShoreTel Phone System 16,200
SonicWALL - ESA 2,500
SonicWALL - NSA 2,200
Symantec Software and Support 10,100
VMWare Software Support (IS) 5,000
Eng/Ops - MS SQL Server 700
Eng/Ops - Milsoft WindMilMap 27,000
Eng/Ops - AutoCad 2,800
Eng/Ops - ESRI 6,000
Eng/Ops - Futura 17,500
Eng/Ops - GeoNav 3,500
Eng/Ops - Itron Staker Maintenance 25,000
Eng/Ops - Itron Staker Reporting 10,000
Eng/Ops - TL-PRO Design Studio 5,000
Eng/Ops - OSI 21,000
Eng/Ops - Trimble Field Inspector 1,600
Eng/Ops - Allison Transmission Diagnostic Software 800
Eng/Ops - Mitchell Diagnostic Software 2,500
Eng/Ops - MSDS On Line 2,200
Eng/Ops - Cummins Tool Software 700
Eng/Ops - Fastenal Tool Inventory 1,200
Eng/Ops - Max Force 600
Eng/Ops - Zonar Vehicle Tracking 12,000

085 Rents and Leases 26,800
Okanogan Mailing Equipment 13,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Branch Office Mailing Equipment 3,000
Branch Office MFP 10,800

090 Materials and Supplies 10,000
091 Small Tools (under $1,000) 10,000
712 Capital - Equipment (Over $2,000) 281,700

Eaton Powerware - Omak Network Room 19,500 2
Genetec System - Cameras (Branch office) 8,000 2
Genetec System - Cameras (Subs, yards and fences) 60,000 3
Genetec System - Readers and Controllers 50,000 3
Genetec System - Video Surveillance Software 15,000 3
Genetec System - Video Conferencing 10,000 3
Mapping Server - Physical 6,000 2
NISC - iVue Server 19,000 2
NISC - eBill Server 5,000 2
Eng/Ops - Tablet PC's 19,000 2
Eng/Ops - Physical Server SQL Database 6,000 2
Printers 6,500 2
Phone System 8,600 2
Virtual Environment 49,100 2

714 Capital - Personal Computers 26,700 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 50 Commissioners 174,900

010 Wages 107,400
011 Benefits 46,700
020 Travel 15,700
021 Training, Tuition and Meeting Fees 3,400
090 Materials and Supplies 1,300
092 Miscellaneous 400
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

2 60 Broadband 2,426,600

010 Wages 326,800
011 Benefits 146,400
020 Travel 15,000
021 Training, Tuition and Meeting Fees 15,000
030 Transportation 58,000
060 Postage, Printing and Stationery 300
070 Advertising 0
080 Misc. Contractual Services 229,200

Network Consulting 100,000
NoaNet Calea Services 4,200
NRC 10G add/drop at Spokane USB 25,000
Software Development 100,000

081 Legal Services 10,000
082 Maintenance Contracts 157,500

ADVA Optical 25,000
Cambium Networks 4,600
Cisco 4,900
Motorola 57,400
NetApp 1,300
WWP Lightning Edge/Ciena Devices 64,300

083 Software Licenses and Support 63,000
Ciena 30,000
MapInfo Professional 3,000
Microsoft Software 1,800
NetZoom 2,100
Server License and Software Upgrades 7,500
Solar Winds 8,600
Symantec Software and Support 4,500
VMWare 5,500

084 Permits and Fees 69,800
ARIN ASN & IP Address Allocation 5,000
Upstream Internet Bandwidth 64,800

085 Rents and Leases 68,400
DCPUD Dark Fiber Leases 29,200
DCPUD Co-location 5,600
Wireless Site Lease 33,600

090 Materials and Supplies 95,700
Backup Tapes 500
Battery Plant - Maintenance and Replacement 16,300
Fiber Plant Maintenance - Broadband 50,000
HVAC Maintenance and Repair 10,000
Switch/Network HW Upgrades 10,000
UPS/Rectifier - Maintenance and Replacement 7,100
Equipment Calibration/Repair 1,800

091 Small Tools (under $1,000) 1,000
210 Taxes 13,000
591 Capital - Materials and Supplies 342,100

Node Rework 30,000 2
WiFi Sites Omak/Okanogan 75,000 3
Fiber Build - SitnBull to Sackman's 5,900 3
Fiber Build - Sackman's to Shady Pines 3,200 3
Fiber Distribution Builds 75,000 2
Network Hardware Replacement - EOL 25,800 2
Optics 42,200 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Wireless Subscriber Units 85,000 2

712 Capital - Equipment (Over $2,000) 101,100
Door Controller 2,500 2
NetApp Shelf 30,500 2
Tools 5,000 2
Test Equipment 25,000 3
Virtual Server Environment 38,100 2

810 Debt Service - Principal 358,600
Loan - Electric 207,700
Operating Line - Electric 0
Loan - ARRA 150,900

811 Debt Service - Interest 355,700
Loan - Electric 70,700
Operating Line - Electric 180,200
Loan - ARRA 104,800
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 61 Internal Communications 413,000

010 Wages 143,900
011 Benefits 56,100
020 Travel 5,000
021 Training, Tuition and Meeting Fees 5,000
030 Transportation 5,200
060 Postage, Printing and Stationery 300
080 Misc. Contractual Services 50,000

Radio System Coverage Analysis 50,000
082 Maintenance Contracts 22,000

Fire Alarm System 3,000
UHF Radio System 19,000

083 Software Licenses and Support 8,800
Cisco Smartnet 300
MapInfo Software Support 500
Fiber Mapping Software Support 8,000

084 Permits and Fees 3,000
Right of Way - USFS, DOT, etc. 3,000

085 Rents and Leases 36,700
UHF Site Lease - Little Buck Mtn. 2,500
UHF Site Lease - Aeneas Mtn. 2,500
UHF Site Lease - Goat Mtn. 600
UHF Site Lease - Omak Mtn. 2,500
UHF Site Lease - McClure Mtn. 2,400
UHF Site Lease - Tunk Mtn. 3,200
Dark Fiber Lease - Brewster to Wells Dam 23,000

090 Materials and Supplies 10,000
General Materials and Supplies 10,000

091 Small Tools (under $1,000) 2,000
591 Capital - Materials and Supplies 15,000

Fiber Rework - 1st and 2nd Avenue Okanogan 15,000 2
712 Capital - Equipment (Over $2,000) 50,000

UHF Radio System Overhaul - Jackass Butte 50,000 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2015 ADOPTED BUDGET - DECEMBER 15, 2014

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

66,640,900TOTAL EXPENDITURES AND CAPITAL OUTLAY
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

OVERVIEW

HIGHLIGHTS

$11.9 million transfer from reserves, which is a $5.1 million increase over the 2015 adopted budget.
Revenues cover debt service and operating expenses by $5.5 million.
Retail Electric Sales increased $1.0 million to $45.9 million.
Wholesale Electric Sales decreased $1.0 million - The decrease in sales is due to a lower estimated market pricing than was
used when estimating 2015 Wholesale Sales and lower sales volume.
Purchased Power - The largest operating expenditure in the budget increased $785,500 to $24.1 million.
Capital Outlays account for $18.3 million - see a summary of Capital Projects below.
Debt Service Coverage Ratio is estimated at 2.35 times annual debt service payments; bond covenants require 1.25 times.
Total TIER (times interest earned ratio) is estimated at 2.11; District's target is 1.5 times.

REVENUES of $57.9 million - Assumptions Used

Retail Electric Sales:  Predicting a 1% load growth, 1% weather adjustment and no rate increase.
Wholesale Electric:  Sales based on a 3/4 to median water year, ten year average wind and previous two years' 
average market pricing.
Wholesale Telecommunications:  Based on current revenue levels.
Interest:  Return on investments of between .13%(LGIP) and .20%(CDs).
Miscellaneous:  Previous twelve months revenue and Build America Bond reimbursement of $406,000.
Rental Income:  Based on current revenue levels.
Construction Contributions:  Estimated using previous two years' average.
Grant Proceeds:  Anticipated reimbursements of $486,900 from BPA, $829,800 for the Carlton Complex Fires and
$3,359,000 for the Okanogan Complex Fires.

EXPENDITURES $47.8 million - Assumptions Used

Wages:  Four more employees than in the 2015 adopted budget.  The wages reflect a general wage increase of 2%.
Benefits:  Based on August 2014 thru July 2015 actual percentage of wages.  Range of 30.6% through 49.1% (ave. 41.2%).
Purchased Power:  Wells Project costs effective September 2015 and BPA rates effective October 2015.
Other Expenditures:  Other expenses are based on known 2016 costs.  If costs are not specifically known, a 2% increase
was estimated.

DEBT SERVICE $3.7 million

Principal and Interest:  Per debt service schedules and ARRA estimated debt service.

CAPITAL OUTLAY $18.3 million - Summary Listing

Methow Transmission Line and Substation $11,025,000.
Enloe Dam $1,056,000.
Okanogan Fire Restoration $325,800.
Normal Renewals and Replacements $5,271,600.
Priority 3 Capital Outlays $656,000.

Enloe Dam $1,056,000.
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

BUDGET SUMMARY
Electric Broadband Total

REVENUE
Sales - Retail 45,909,000 45,909,000
Sales - Electric Wholesale 1,939,800 1,939,800
Sales - Broadband Wholesale 2,640,000 2,640,000
Interest 41,000 41,000
Miscellaneous 1,208,000 1,208,000
Rental Income 110,000 110,000
Construction Contribution 1,345,600 1,345,600
Grant Proceeds 4,675,700 0 4,675,700

Total Revenue 55,229,100 2,640,000 57,869,100

EXPENDITURES
Wages 8,243,000 345,200 8,588,200
Benefits 3,339,100 156,700 3,495,800
Travel 134,800 15,000 149,800
Training, Tuition and Meeting Fees 98,800 15,000 113,800
Transportation 933,900 50,400 984,300
Insurance 337,600 337,600
Utilities 97,900 97,900
Postage, Printing and Stationery 152,700 300 153,000
Advertising 34,800 34,800
Conservation Expenditures 214,900 214,900
Misc. Contractual Services 3,966,400 104,200 4,070,600
Legal Services 283,800 10,000 293,800
Maintenance Contracts 193,000 112,700 305,700
Software Licenses and Support 557,900 72,300 630,200
Permits and Fees 14,900 80,600 95,500
Rents and Leases 91,100 73,200 164,300
Materials and Supplies 709,300 98,800 808,100
Small Tools (under $1,000) 34,000 1,000 35,000
Miscellaneous 64,500 64,500
Unforeseen Operating Contingency 250,000 250,000
Purchased Power 24,070,500 24,070,500
Taxes 2,793,000 13,000 2,806,000

Total Expenditures 46,615,900 1,148,400 47,764,300

DEBT SERVICE
Debt Service - Principal 1,536,900 360,400 1,897,300
Debt Service - Interest 1,563,900 235,500 1,799,400

Total Debt Service 3,100,800 595,900 3,696,700

AVAILABLE FOR CAPITAL OUTLAY 5,512,400 895,700 6,408,100

CAPITAL OUTLAY
Capital - Contractual Services 10,805,800 10,805,800
Capital - Materials and Supplies 5,006,000 375,000 5,381,000
Capital - Meter Purchases 95,000 95,000
Capital - Transformer Purchases 400,000 400,000
Capital - Tools and Equipment 5,000 5,000
Capital - Buildings 382,000 382,000
Capital - Equipment (Over $2,000) 564,500 161,000 725,500
Capital - Vehicles 260,000 260,000
Capital - Personal Computers 30,100 30,100
Unforeseen Capital Contingency 250,000 250,000

Total Capital Outlay 17,798,400 536,000 18,334,400

RESERVES/DEBT (12,286,000) 359,700 (11,926,300)

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

REVENUE DETAIL

Budget
Div. Activity Amount

1 Electric 55,229,100

001 Sales - Retail 45,909,000
002 Sales - Wholesale 1,939,800
003 Interest 41,000
004 Miscellaneous 1,208,000
005 Rental Income 110,000
006 Construction Contributions 1,345,600
007 Grant Proceeds 4,675,700

2 Broadband 2,640,000

002 Sales - Wholesale 2,640,000
004 Miscellaneous 0
006 Construction Contributions 0
007 Grant Proceeds 0

TOTAL REVENUE 57,869,100

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount Ranking

1 10 Generation 1,122,400

010 Wages 215,700
011 Benefits 89,500
020 Travel 7,500
021 Training, Tuition and Meeting Fees 2,500
030 Transportation 2,300
080 Misc. Contractual Service 29,100
084 Permits and Fees 7,500
085 Rent and Leases 9,800

Ophir Site Lease 9,800
090 Materials and Supplies 2,500
581 Capital - Contractual Services 750,000 1
591 Capital - Materials and Supplies 6,000 1

Description
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 11 Power Supply 24,889,000

010 Wages 134,700
011 Benefits 59,800
020 Travel 10,000
021 Training, Tuition and Meeting Fees 7,500
030 Transportation 400
080 Misc. Contractual Services 414,500

Douglas County PUD 354,500
Professional Services (compliance/scheduling) 15,000
Central Washington Power Authority 5,000
Slice Implementation Group 10,000
WECC/NERC Assessment 30,000

083 Software Licenses and Support 190,600
Slice Software Support Fee 190,600

090 Materials and Supplies 1,000
120 Purchased Power 24,070,500

BPA - Slice 8,391,300
BPA - Block 5,463,400
BPA - Transmission 2,633,400
Wells 4,176,100
Nine Canyon 2,722,000
Other - Market Purchases 684,300
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 19 Construction Design 12,967,100

010 Wages 800,500
011 Benefits 352,200
020 Travel 6,000
021 Training, Tuition and Meeting Fees 9,000
030 Transportation 60,000
060 Postage, Printing and Stationery 100
070 Advertising 2,500
080 Misc. Contractual Services 45,000

Foster Crk 115KV Tower Inspection 45,000
084 Permits and Fees 2,000

Miscellaneous 2,000
090 Materials and Supplies 12,000
091 Small Tools (under $1,000) 2,000
581 Capital - Contractual Services 8,975,800

PT Line Construction 7,325,000 1
WASDOT Clear Zone Analysis 175,000 2
Gold Creek Substation 1,000,000 1
LiDAR - Transmission Analysis/Fixes 50,000 2
Preliminary Studies 90,000 2
Misc. Property Survey 10,000 2
Okanogan Fire Restoration - Distribution & Fiber 255,600 1
Okanogan Fire Restoration - Loup Trans. & Fiber 70,200 1
Carlton Fire Restoration - Distribution 0 1

591 Capital - Materials and Supplies 2,700,000
PT Line - Transmission and Distribution Materials 1,250,000 1
Gold Creek Substation 1,000,000 1
Twisp Substation Modifications 400,000 1
Loup Transmission Line Re-Route into Twisp Sub 50,000 1
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
1 20 Engineering 2,615,600

010 Wages 200,100
011 Benefits 64,800
020 Travel 8,000
021 Training, Tuition and Meeting Fees 10,000
030 Transportation 8,000
060 Postage, Printing and Stationery 300
070 Advertising 1,500
080 Misc. Contractual Services 1,363,000

BPA Study - WECC De-Registration 50,000
Contract Engineering 100,000
Enloe Dam Dewatering 1,000,000
Enloe Dam Inspection 38,000
SPCC Plan Updates 65,000
Substation Equipment Testing 50,000
Wells Dam - O&M Contract Development 60,000

084 Permits and Fees 500
Miscellaneous 500

090 Materials and Supplies 2,000
091 Small Tools (under $1,000) 2,000
092 Miscellaneous 400
581 Capital - Contractual Services 580,000

Engineering - Large System Projects 180,000 2
Enloe Dam - On Call Engineering Support 300,000 1
Wells Dam - System Impact Studies 100,000 2

591 Capital - Materials and Supplies 375,000
Brewster 115kv Bus Differential 25,000 2
OCB, Regulators, Reclosers, etc. 300,000 2
SCADA 50,000 2

Enloe Dam Dewatering 1,000,000
Enloe Dam Inspection 38,000

Enloe Dam - On Call Engineering Support 300,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 21 Operations 12,057,100

010 Wages 4,013,000
011 Benefits 1,537,000
020 Travel 33,000
021 Training, Tuition and Meeting Fees 22,000
030 Transportation 800,000
050 Utilities 200
060 Postage, Printing and Stationery 1,500
070 Advertising 2,000
080 Misc. Contractual Services 1,252,200

CDL Testing Program 6,500
Employee Dispatch 120,000
Firealarm Testing and Monitoring 1,700
Janitorial Services (All Offices) 66,000
Non-PCB Waste Disposal 8,000
Pole Testing 230,000
Safety Training 40,000
Transmission Pole Fire Retardent 65,000
Tree Trimming 700,000
Underground Locate Service 3,000
Weed Control 12,000

082 Maintenance Contracts 150,200
Elevator Maintenance 4,200
HQ General Maintenance 40,000
HVAC Maintenance 38,000
Landscape Maintenance 10,000
Snowplowing and Sweeping 15,000
Okanogan Sub - Asphalt Repair/Driveway Approach 35,000
Brewster Office - Exterior Repair and Paint 8,000

084 Permits and Fees 1,000
Miscellaneous 1,000

085 Rents and Leases 1,500
Pole Contacts 1,500

090 Materials and Supplies 550,000
General 530,000
Fire Resistant Clothing 20,000

091 Small Tools (under $1,000) 16,000
Line 10,000
Telecommunications 2,000
Electric Shop 2,000
Vehicle Shop 2,000

581 Capital - Contractual Services 500,000
Contract Labor 100,000 2
Underground Replacements 400,000 2

591 Capital - Materials and Supplies 1,900,000
Normal Replacements and Extensions 1,375,000 2
Avian Protection 6,000 2
Cutout Replacement 125,000 2
TNS-2000: Rebuild Havillah Road Phase 1 106,000 2
TNS-2000: Rebuild Havillah Road Phase 2 114,000 3
WSS-3000: Rebuild Phase 1 from (3215-3300) 76,000 3
MLS-1000: Rebuild towards Ophir Substation 62,000 3
SFS-2000: Reconductor S. Fir; Ridge Dr./Radio Sta. 12,000 3
BWS-5000: Replace UG Brewster Hghts. Subdivision 24,000 2

592 Capital - Meter Purchases 95,000
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Metering Special Projects 30,000 2
PME Meter Replacements 20,000 2
Meters w/ Internal Breakers 45,000 2

593 Capital - Transformer Purchases 400,000
Normal Additions/Replacements 400,000 2

710 Capital - Tools & Equipment ($1,000 to $2,000) 3,000 2
711 Capital - Buildings 382,000

Brewster Warehouse - Enclose 30,000 2
District Offices - Physical Security 104,000 2
Headquarters - Emergency Generator Loadbank 8,000 2
Headquarters - HVAC Digital Control Project 15,000 2
Headquarters - Network Room Gas Fire System 25,000 2
Okanogan or Sandflat Subs - Covered Storage 200,000 3

712 Capital - Equipment (Over $2,000) 137,500
Electric Shop - Recloser Tester 22,000 2
Electric Shop\Telecom - Battery Storage\Charging 20,000 2
Operations - PPE\Tool Vending Machines 27,500 2
Operations - Water Tank, Pump, Hose (slip in) 15,000 2
Vehicle Shop - Plasma Cutter 16,500 2
Vehicle Shop - Diagnostic Code Scanner 10,500 2
Vehicle Shop - Vehicle Lifts 26,000 2

713 Capital - Vehicles 260,000
Fleet 500,000 2
Fleet - 2017 Commitment:  Line Vehicles (2) $700,000 2
Less:  Transportation System Depreciation (240,000) 2
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 22 Environmental 105,200

010 Wages 69,700
011 Benefits 21,300
020 Travel 7,000
021 Training, Tuition and Meeting Fees 4,000
030 Transportation 100
080 Misc. Contractual Services 1,500
084 Permits and Fees 100
090 Materials and Supplies 1,500
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 30 Customer Service 1,425,100

010 Wages 743,600
011 Benefits 365,100
020 Travel 4,500
021 Training, Tuition and Meeting Fees 2,500
030 Transportation 40,800
060 Postage, Printing and Stationery 145,000

Postage and Printing - NISC 115,000
Postage - PUD 25,000
Printing - Misc. 5,000

070 Advertising 1,000
080 Misc. Contractual Services 57,500

CIS Programming 500
Collection Service - Credit Bureau 3,000
Credit Reporting Agency 3,000
Electronic Payments Fees 51,000

084 Permits and Fees 300
Miscellaneous Fees (Notaries, etc.) 300

085 Rents and Leases 5,300
Office Rent MVCC 5,000
Miscellaneous 300

090 Materials and Supplies 24,400
General 24,400

091 Small Tools (under $1,000) 1,000
092 Miscellaneous 34,100

Miscellaneous Expenses 200
Net Account Receivable Writeoffs 33,900
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 35 Conservation/Consumer Information 728,800

010 Wages 132,500
011 Benefits 44,500
020 Travel 3,500
021 Training, Tuition and Meeting Fees 2,500
030 Transportation 2,200
060 Postage, Printing and Stationery 500

Miscellaneous 500
070 Advertising 23,000
071 Conservation Expenditures 214,900

District Conservation Programs 214,900
080 Misc. Contractual Services 292,000

Conservation Contracts 272,000
Electric Education Programs 20,000

090 Materials and Supplies 13,000
092 Miscellaneous 200
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 40 General Administration 9,442,300

010 Wages 1,249,900
011 Benefits 507,500
020 Travel 20,200

General 8,200
Accounting and Finance 4,700
Human Resource 3,800
Leadership 3,500

021 Training, Tuition and Meeting Fees 17,300
General 3,400
Accounting and Finance 6,600
Human Resource 1,600
Educational Reimbursement 2,200
Leadership 3,500

030 Transportation 2,400
040 Insurance (Property/Liability) 337,600
050 Utilities 97,700

Cell Phone Service 8,400
Electrical Service 10,100
Telephone Service 47,700
Water/Sewer/Garbage 31,500

060 Postage, Printing and Stationery 5,000
070 Advertising 4,800
080 Misc. Contractual Services 458,600

APPA Dues 16,600
Audit Costs 88,100
Banking Fees 45,500
Benefits Administration 10,500
Bond Admin Fee 600
Chamber of Commerce Dues 800
CWPU/UIP Expenses 12,700
Economic Alliance 6,000
Financial Studies 50,000
Foundation for Water and Energy 2,000
Human Resources Consulting Services 31,100
Legislative Consultant 42,000
Misc. Services/Consulting 10,000
NW Public Power Assoc. Dues/NW Wage & Hour 28,000
PPC - Dues 21,900
PPC - NW River Partners 12,400
Standard and Poors 7,500
WA PUD Association Dues 72,900

081 Legal Services 283,800
General Counsel 208,800
Misc. Attorney Fees 75,000

084 Permits and Fees 500
WA State L&I Right to Know 200
Misc. 300

085 Rents and Leases 800
P.O. Box Rent 800

090 Materials and Supplies 31,500
091 Small Tools (under $1,000) 1,000
092 Miscellaneous 27,900

Clothing for Identification 1,200
Deductibles/Damage Claims 4,000
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2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Election Costs 6,500
Employee Day 3,300
Meeting Expenses 300
Misc. Expenses (Wellness, Interview & Moving Exp) 11,700
Service Awards and Costs 900

099 Unforeseen Operating Contingency 250,000
210 Taxes 2,793,000
710 Capital - Tools & Equipment ($1,000 to $2,000) 2,000 2
810 Debt Service - Principal 1,536,900
811 Debt Service - Interest 1,563,900
901 Unforeseen Capital Contingency 250,000 2

PRC Administrative Record 4/27/2017  00000690



PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 41 Information Systems 1,491,900

010 Wages 418,400
011 Benefits 192,500
020 Travel 10,000
021 Training, Tuition and Meeting Fees 13,500
030 Transportation 1,300
080 Misc. Contractual Services 28,000

Consulting 15,000
Key Card System 2,500
Security System Monitoring 3,000
Sharepoint Migration/Configuration 7,500

082 Maintenance Contracts 19,300
Branch Office Multi Function Printer 1,500
Okanogan Office Multi Function Printer 12,000
Check Scanner - RemitPlus 300
Datacenter Liebert Units 5,500

083 Software Licenses and Support 358,500
Aclara - TWACS Support 18,000
Brocade Tech Support 1,000
Certs SSL 2,100
Genetec Maintenance 3,000
Kayako Helpdesk Maintenance 300
LANDesk Patch Management 1,200
Microsoft Software 35,300
NISC Custom Programming 5,000
NISC Maintenance 130,000
NISC SmartHub - One Time 5,000
NISC SmartHub - Maintenance 5,000
Domain Registrations 600
Programming Software 1,200
ShoreTel Phone System 16,200
SonicWALL - ESA 3,500
SonicWALL - NSA 2,500
Symantec Software and Support 10,800
VMWare Software Support (IS) 5,000
Eng/Ops - Symantec for SCADA Servers 800
Eng/Ops - AutoCad 3,000
Eng/Ops - ESRI 6,000
Eng/Ops - Futura 17,500
Eng/Ops - GeoNav 3,500
Eng/Ops - Itron Staker Maintenance 25,000
Eng/Ops - Itron Staker Reporting 10,000
Eng/Ops - Mapsight 3,000
Eng/Ops - OSI 21,300
Eng/Ops - Trimble Field Inspector 1,600
Eng/Ops - Allison Transmission Diagnostic Software 800
Eng/Ops - Mitchell Diagnostic Software 3,000
Eng/Ops - MSDS On Line 2,700
Eng/Ops - Cummins Tool Software 700
Eng/Ops - Fastenal Tool Inventory 1,200
Eng/Ops - Max Force 700
Eng/Ops - Zonar Vehicle Tracking 12,000

085 Rents and Leases 38,300
Okanogan Mailing Equipment 13,000
Branch Office Mailing Equipment 3,000
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EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Branch Office MFP 10,300
Okanogan Office MFP 12,000

090 Materials and Supplies 10,000
091 Small Tools (under $1,000) 10,000
712 Capital - Equipment (Over $2,000) 362,000

KVM Switch for Datacenter 2,300 2
PowerVault External Tape Drive 2,500 2
Eaton Powerware - Okanogan Datacenter 30,000 2
Genetec System - Cameras (Subs, yards and fences) 60,000 3
Genetec System - Readers and Controllers 40,000 3
Genetec System - Video Surveillance Software 10,000 3
Genetec System - Video Conferencing 10,000 3
NISC RemitPlus Server 2,500 2
Eng/Ops - OSI SCADA Servers and Workstations 127,600 2
Eng/Ops - Tablet PC's 20,000 2
Eng/Ops - Physical Server SQL Database 6,000 2
Printers 5,000 2
Phone System 6,600 2
Virtual Environment 39,500 2

714 Capital - Personal Computers 30,100 2
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EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 50 Commissioners 179,800

010 Wages 108,900
011 Benefits 44,500
020 Travel 20,100
021 Training, Tuition and Meeting Fees 3,000
090 Materials and Supplies 1,400
092 Miscellaneous 1,900
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

2 60 Broadband 2,280,300

010 Wages 345,200
011 Benefits 156,700
020 Travel 15,000
021 Training, Tuition and Meeting Fees 15,000
030 Transportation 50,400
060 Postage, Printing and Stationery 300
080 Misc. Contractual Services 104,200

Network Consulting 50,000
NoaNet Calea Services 4,200
Software Development 50,000

081 Legal Services 10,000
082 Maintenance Contracts 112,700

ADVA Optical 30,000
Cambium Networks 4,600
Cisco 2,100
Juniper support 6,000
Motorola 3,500
WWP Lightning Edge/Ciena Devices 66,500

083 Software Licenses and Support 72,300
Ciena 30,000
Kayako Helpdesk 300
Microsoft Software 5,300
NetZoom 2,100
Server License and Software Upgrades 7,500
Solar Winds 15,100
Symantec Software and Support 4,600
Telerik 1,900
VMWare 5,500

084 Permits and Fees 80,600
ARIN ASN & IP Address Allocation 5,000
Upstream Internet Bandwidth 75,600

085 Rents and Leases 73,200
DCPUD Dark Fiber Leases 29,200
DCPUD Co-location 5,600
USEI Co-location 4,800
Wireless Site Lease 33,600

090 Materials and Supplies 98,800
Backup Tapes 500
Battery Plant - Maintenance and Replacement 16,300
Equipment Calibration/Repair 2,300
Fiber Plant Maintenance - Broadband 50,000
HVAC Maintenance and Repair 10,000
Switch/Network HW Upgrades 10,000
UPS/Rectifier - Maintenance and Replacement 7,100
10G NICs for ESX Hosts 2,600

091 Small Tools (under $1,000) 1,000
210 Taxes 13,000
591 Capital - Materials and Supplies 375,000

Fiber Build - Berney' to P18275 34,800 3
Fiber Build - SitnBull to P18275 2,200 3
Fiber Distribution Builds 100,000 2
Legacy Wireless Site Upgrades 55,000 2
Network Hardware Replacement - EOL 25,800 2
Node Rework 30,000 2
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2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription
Optics 42,200 2
Wireless Subscriber Units 85,000 2

712 Capital - Equipment (Over $2,000) 161,000
NetApp Shelf 51,000 2
Stand Alone Server for IDS/IPS Services 12,000 2
Switch Replacement Cisco 3750s 13,000 2
Tools 5,000 2
Test Equipment 35,000 3
Virtual Environment 45,000 2

810 Debt Service - Principal 360,400
Loan - Electric 218,100
Operating Line - Electric 0
Loan - ARRA 142,300

811 Debt Service - Interest 235,500
Loan - Electric 60,300
Operating Line - Electric 78,300
Loan - ARRA 96,900
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PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015

EXPENDITURE DETAIL
Budget Priority

Div. Dept. Activity Amount RankingDescription

1 61 Internal Communications 490,800

010 Wages 156,000
011 Benefits 60,400
020 Travel 5,000
021 Training, Tuition and Meeting Fees 5,000
030 Transportation 16,400
060 Postage, Printing and Stationery 300
080 Misc. Contractual Services 25,000

Radio System Coverage Analysis 25,000
082 Maintenance Contracts 23,500

Fire Alarm System 3,500
UHF Radio System 20,000

083 Software Licenses and Support 8,800
Cisco Smartnet 300
MapInfo Software Support 500
Fiber Mapping Software Support 8,000

084 Permits and Fees 3,000
Right of Way - USFS, DOT, etc. 3,000

085 Rents and Leases 35,400
UHF Site Lease - Little Buck Mtn. 2,500
UHF Site Lease - Aeneas Mtn. 2,800
UHF Site Lease - Goat Mtn. 600
UHF Site Lease - Omak Mtn. 3,900
UHF Site Lease - McClure Mtn. 1,300
UHF Site Lease - Tunk Mtn. 1,300
Dark Fiber Lease - Brewster to Wells Dam 23,000

090 Materials and Supplies 60,000
Fiber Plant Maintenance - Internal and Backbone 50,000
General Materials and Supplies 10,000

091 Small Tools (under $1,000) 2,000
591 Capital - Materials and Supplies 25,000

Fiber Rework - 1st and 2nd Avenue Okanogan 15,000 2
Misc. 10,000 2

712 Capital - Equipment (Over $2,000) 65,000
UHF Radio System Overhaul - Jackass Butte 65,000 2

PRC Administrative Record 4/27/2017  00000696



PUBLIC UTILITY DIST. NO. 1 OF OKANOGAN COUNTY
2016 ADOPTED BUDGET - DECEMBER 7, 2015
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Div. Dept. Activity Amount RankingDescription

69,795,400TOTAL EXPENDITURES AND CAPITAL OUTLAY
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TO:  Project Review Committee members 
 
FROM:  Jessica McNamara 
               Tonasket, WA 
               e-mail:   jessmcna@yahoo.com 
 
SUBJECT:  Okanogan PUD Enloe Hydroelectric Project 
 
Dear Committee members: 
 
The specifications under RCW 39.10.320 are explicit and detailed in regard to the financial obligations, 
expertise, and prior experience required of the applicant in regard to projects under your review.  Costs 
and time limits are also a consideration. 
 
Because of these stipulations, I believe the Committee should review very carefully the Okanogan 
PUD's past history of financial transactions, their current financial situation, and the obligations 
that will be incurred by restoration of the Enloe Dam.   
 
The PUD ratepayers, on whom the financial burden of paying for this extravagant and unnecessary 
project will fall, have already seen sharp increases due to the PUD's mismanagement.  For example, 
in the 1990's the utility purchased 13 generators and was forced to sell them at a considerable loss. 
Several years ago they built a large new facility, and also incurred significant costs to litigate and build 
another powerline.  Managers and staff salaries are far above the norm for Okanogan county. 
 
Given that much of the county's ratepayers live at poverty level or below, they will be ill-equipped to 
endure the projected rates to pay off the debt should this project go through.  Is it good financial 
management when the PUD management and Board believe they are right and that there is no other 
solution than to re-electrify the Dam at all costs? 
 
I hope the Committee will take these factors into consideration in your decision as to the approval of 
the design and build project for the Enloe powerhouse. 
 
Sincerely, 
Jessica McNamara 
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The Methow Valley Citizens Council 
 
 

April 17, 2017

John Palewicz, Chair
Capital Projects Advisory Review Board
Project Review Committee
PO Box 41401
Olympia, WA 98504-1401
Sent via electronic mail to: talia.baker@des.wa.gov

Re: Okanogan PUD’s Proposal to Re-energize Enloe Dam

Thank you for the opportunity to provide comments to the Project Review
Committee (PRC) regarding the Okanogan Public Utility District’s (OPUD) 
proposal to use the Design Review Process to re-energize Enloe Dam.
The mission of the MVCC is to raise a strong community voice for the 
protection of the area’s (Methow Valley and Okanogan County) natural 
environment and rural character. In addition, many of our 350+ members 
are OPUD ratepayers.

MVCC is concerned about the project’s feasibility and the economic 
viability of the project, as well as significant legal and environmental 
issues associated with the project, as described below.

The Proposal for the Design Build Process Does Not Meet Approval 
Criteria Established by State Law

RCW 39.10.280(2)(c)(iv) and (vi) require the PRC to determine that the 
OPUD has both the necessary and appropriate funding to manage and 
complete the project, and the necessary and appropriate construction 
budget. According to OPUD’s required Federal Energy Regulatory 
Commission (FERC) license, OPUD must commence construction by July 

9, 2017, not the June 2019 construction date stated in their application to the PRC. This 
deadline was extended by a 2-year period in 2015, and according to FERC cannot be 
extended again. In addition, the FERC license requires that the PUD submit a project 
financing plan to FERC 90 days before construction starts. Since construction is supposed
to start July 9, 2017 this date has already passed. These important milestones and funding 
information from the FERC license were not conveyed to the PRC in OPUD’s application. 
 
Project Revenues Will Most Likely be Lower than Anticipated

According to OPUD’s PRC application, upon project completion, long term financing will be 
provided in the form of municipal revenue bonds that are secured by the power generation 
revenue. However, OPUD will not know how much water from the Similkameen River will 
be available to produce power until 3 years after the project is completed. According to
OPUD, they plan on obtaining a Clean Water Act compliance permit from the Washington 
State Department of Ecology (DOE), which will specify the amount of water that OPUD will 
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be required to spill into the bypass reach to protect aesthetics and fish. OPUD has 
estimated their projected revenue by assuming that DOE will require 10-30 cfs to meet 
these requirements. However, recent analysis by instream flow specialists at Confluence
Research and Consulting suggests that DOE is likely to require flows of up to 350-450 cfs.
This difference will significantly reduce Enloe’s potential to generate electricity and will 
likely make the project uneconomical. Further, assumptions about future annual and 
decadal hydrologic flow regimes available for power generation have never been made 
public, to our knowledge. These assumptions are critical to objectively evaluate the 
feasibility of this project. 
 

Rising Project Costs

According to OPUD, in 2014 the projected cost to build new power generation at Enloe 
Dam was between $39.1 million and $45.5 million. This is a significant increase from their 
2008 estimate of $31 million. In addition, OPUD spent $14.4 million in general revenues 
between 2010 and 2016 for project feasibility and the FERC license application, which 
means in total the Enloe project costs could reach over $59 million. Additionally, in
February of 2016, Energy Northwest, a consortium of Utilities, reviewed the OPUD costs 
estimates for re-energizing Enloe Dam. That assessment revealed that the electrification 
project could cost 40 percent more than estimated by OPUD.

OPUD Has Not Demonstrated the Need for the Project

OPUD estimates that the maximum amount of power generated at Enloe would be 9MW,
with the average annual output projected to be 4.5 MW. The power produced is expected to 
cost between 8.8 and 10.6 cents/kWh based on OPUD estimates. Yet OPUD has a 
Memorandum of Understanding (MOU) with Douglas PUD provide over twice the current 
average daily load of residents in Okanogan County at a substantial savings to ratepayers.
The MOU allows OPUD to purchase an additional 22 percent of Wells Dam power at a cost 
of 3.4 cents/KWh, beginning in 2018. At this cost, OPUD ratepayers would be paying 2-4
times less than they would for power generated by Enloe. Twenty-two percent of Wells 
Dam output is 170 MW. The average daily load carried by OPUD is 77 MW. Since OPUD is 
able to provide for future power needs through the MOU, this begs the question of why the 
Enloe project is being pursued at all.

Fisheries and Recreation Issues

The Similkameen is an important historical fish and wildlife habitat area. The prevailing 
evidence during the initial FERC licensing process disputed the presence of salmon and 
steelhead at the base of the dam. Since that time, there is now irrefutable evidence that 
native salmon ascend the natural barrier below the existing dam, and congregate below the 
impassible dam before either being harvested (with dubious legality) or falling back 
downriver to spawn. This finding puts into question the conditions of the FERC license, 
including the acceptable flow rates that Ecology will determine as well as the wisdom of the 
decision to not seek fish passage. According to state law, any structure that blocks fish 
migration to their historic spawning and rearing habitats is illegal. Consultation with National 
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Marine Fisheries Service and the State Department of Fish and Wildlife regarding fish 
passage at the dam may also be required.  These uncertainties and additional
consultations and permitting processes will affect the overall project costs.    

In addition, the OPUD water right from Ecology remains in question. On July 11, 2016, 
Washington State Court of Appeals opinion acknowledged that there may be no flow level 
that is protective of both the fishery resource and aesthetics related to a case regarding 
Ecology’s issuance of a water right for 600 cfs for power generation. Further, Ecology may
also withdraw the water right permit. These unanswered questions make moving forward 
with the project a risky venture. 

The Similkameen River is also an important recreational corridor and has a vital fishery 
manating from its headwaters in the Pasayten Wilderness. Millions of taxpayer dollars have 
gone into restoration of the historic native fish in the Okanogan Basin. From its mouth at 
the Okanogan in Oroville to its headwaters in the Pasayten Wilderness the Similkameen 
provides ample opportunities for kayaking, canoeing, fishing, hiking, and other forms of 
recreation for the Oroville area. The recreational industry represents a sustainable future 
for Okanogan County.

Conclusion

Considering the above economic, legal, and environmental issues associated with the 
project, we encourage you to carefully evaluate the justification for approving the Design-
Build process for energizing Enloe Dam. The project could have serious long term 
economic consequences for over 22,000 rate payers. The project will also further impede 
the possibility of restoring federally listed native salmon and steelhead. This would be a 
serious mistake with long term consequences that cannot easily be reversed given the 50 
year term of the FERC license.  

We remain willing and interested in working with OPUD in pursuing a long-term and lower-
cost energy supply for the rate payers of Okanogan County, which meets our objectives of 
enhancing recreational opportunities and sustainable fish populations in the Similkameen 
River.

Sincerely,

Brian de Place
Executive Director, Methow Valley Citizens Council
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1

Baker, Talia (DES)

From: Alison Hanks Naney <alison.naney@gmail.com>
Sent: Wednesday, April 12, 2017 10:42 AM
To: Baker, Talia (DES)
Subject: Don't Electrify Enloe Dam!

Dear Ms. Talia Baker,  
 
 As a citizen ratepayer I am very concerned about the Okanogan Public Utility Districts efforts to electrify 
Enloe Dam. The plan is too expensive and Okanogan citizens cannot afford the outrageous burden of the 
suggested annual payments and interest. More importantly, the power that would be generated is not needed. 
Okanogan PUD has the option to buy 22% of the Wells Dam power, up from the current 8%. It is also cheaper 
power. In addition, although the Okanogan PUD does not highly value the aesthetics of the county, it should be 
considered. The river has high aesthetic value and is valued by the citizens and visitors to the Okanogan Valley. 
Thank you for handling comments on the Enloe Dam 
 
Sincerely,  
Alison Naney 
--  
Sent from my iPhone. Please excuse any nonsense.  
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 P.O. Box 644 
 Tonasket, WA 98855 
 (509) 486-2423 
 wardski1000@gmail.com 

 April 14, 2017 

Project Review Committee
c/o Talia Baker, Administrative Support
Department of Enterprise Solutions
P.O. Box 41476
Olympia, WA  98504-1476

Dear Project Review Committee,
 
Subject: Comments in support of removal of Enloe Dam and in opposition to the re-electrification of 
Enloe Dam by the Okanogan Public Utility District

I am writing to ask that Project Review Committee of the Capital Projects Advisory Review Board 
deny the Okanogan Public Utility District’s application for approval and permission to use Design-Build, 
as required by Washington State law, in their efforts to re-electrify the Enloe Dam on the Similkameen 
River in Okanogan County. I would also ask that the PRC respond to my letter and describe/justify any 
actions taken by the PRC on this matter.

I am an Okanogan County ratepayer and I am in support of removal of Enloe Dam on the 
Similkameen River; I am opposed to the re-electrification of Enloe dam, as proposed by the Okanogan 
Public Utility District (OPUD).  

I have followed the Enloe Dam situation closely for approximately 20 years, partly as a ratepayer 
but also as someone who works in the hydropower industry.  I have worked with hydropower engineers,
on behalf of third-party hydropower investors, to independently assess, outside of the PUD’s relicensing 
efforts, the potential profitability of Enloe Dam and have concluded that the economics of potential power 
production at this site do not justify the cost and environmental harm of re-electrification of Enloe Dam.
My own analysis supports the findings of economists hired by the Friends of the Similkameen River and 
do not support the flawed analyses of the OPUD. Electrification of Enloe Dam would be an economic 
loser, especially to the rate payers.
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As a rate payer, I have attended in-person and publicly testified on this matter before the OPUD 
Commission, have read much of the material issued by the OPUD and its opponents, and have reviewed 
much of the documentation submitted to the Federal Energy Regulatory Commission by the OPUD in 
support of their various licensing attempts during the last few decades.  My opinion is well formed and
stands in opposition to OPUD’s electrification plans.

In particular, my main complaint, is that the economics of building and operating the Enloe Dam 
for power production do not make sense:  it will cost more to build and operate than it will generate, even 
under generous power-price forecasting assumptions.  The people of Okanogan County are already 
economically disadvantaged:  I do not want to pay for the upside down “investment” that OPUD is 
planning to make and my neighbors cannot afford to pay that, either.

The OPUD plan to re-electrify Enloe dam does not represent the best economic or fiscal interests 
of ratepayers.  Please deny the Okanogan Public Utility District’s application for approval and permission 
to use Design-Build in their efforts to re-electrify the Enloe Dam on the Similkameen River in Okanogan 
County.

I look forward to your response.

Sincerely, 
 

  
 
 Michael B. Ward 
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George Wooten •226 West Second Ave • Twisp • WA 98856 • 509-997-6010 

 

Date:  April 15, 2017 
 
Ms. Talia Baker, Administrative Support  
Project Review Committee 
Dept. of  Enterprise Services 
POB 41476 
Olympia WA 98504-1476 
<talia.baker@des.wa.gov> 
 
Dear Project Review Committee, 
 
Please accept these comments on the proposal by the Okanogan PUD (OPUD) to electrify 
Enloe Dam, by contracting the design and construction of  a new powerhouse on the 
Similkameen River. 
 
OPUD has submitted an application to the Project Review Committee (PRC) of  the 
Capital Projects Advisory Review Board (CPARB) for approval and permission to use 
Design-Build. 
 
I am an Okanogan PUD ratepayer familiar with this issue and I am against this proposal 
for the following reasons. 
 
1. The project would not be profitable. PUD erred in its 2008 Final License Application, 
calculation of  a $31 million construction cost. In 2011 Rocky Mountain Econometrics 
(RME) reviewed OPUD's FERC application, and noted that OPUD had failed 1) to predict 
the sharp downturn and lower long- term open market energy prices, and 2) to recognize 
the aesthetic value of  Similkameen Falls, which are located immediately downstream of  
the dam.  
 
OPUD initially estimated that power from Enloe would be $9.79 / MWH cheaper than 
power on the open market, RME's 2011 review showed that the cost of  power generated 
by the proposed project would actually be $31.16 / MWH more than power purchased on 
the open market. In 2014, RME reviewed the Enloe project a second time, and reported 
that inflation would drive the cost of  the project up to about $38 million. And, contrary to 
OPUD predictions, the price of  open market power at MID-C (OPUD's least cost 
alternative) had decreased by fifty percent or more. Not only had open market prices 
precipitously declined, they were showing no signs of  a major upturn.  
 
As the OPUD narrows the contractor list for the design-build plan, the Contractor will 
need to raise costs in order to fulfill all of  the FERC license requirements not yet 
determined by the PUD. This will raise costs considerably. Unfortunately, OPUD does not 
have a good record for being transparent about costs. For example, the OPUD hasn't even 
announced this proposal to ratepayers. 
 
2. The project would raise rates for all ratepayers while providing benefit only for the 
town of  Oroville. The cost of  repowering Enloe Dam would result in an exorbitant rate 
increase and a net economic loss on the investment (see July 1, 2016 report by Rocky 
Mountain Econometrics, Analysis Of  The Public Utility District No. 1 Of  Okanogan 
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County's Final License Application For Federal Energy Regulatory Commission Project 
No. 12569). OPUD ratepayers would pay two to four times the cost of  open market power 
($83/MWH - $149MWH) for electricity generated by Enloe Dam. 
 
3. The project is unnecessary. Currently the power available to Okanogan County from 
Wells Dam is 170 MW, or the equivalent of  34 Enloe Dams. Enloe would produce an 
insignificant amount of  power capable of  powering only a single town. Wells Dam and 
the Columbia River provide the only significant source of  power to the count.  
 
4. OPUD ratepayers will be unfairly burdened by having this waste of  money forced on 
them. We are already faced with rising costs and shifty banking practices by OPUD 
forcing a new transmission line and new PUD building. The transmission line was 
challenged in the State Supreme Court over a ten-year period, and while the PUD won, 
the cost to both sides was immense. 
 
5. Washington state could be held responsible for liability caused by electrification or 
failure of  the Enloe project.  
 
OPUD is able to avoid regulation by being classified as a small utility with less than 
25,000 ratepayers. Washington state should investigate this claim which may no longer be 
true. For decisions to be legitimate, there should be five representatives on the Board Of  
PUD Commissioners. 
 
In the above challenge brought before the State Supreme Court, the Court held that the  
state would be responsible for damage caused by transmission line failures, such as 
wildfires. If  this ruling was applied to Enloe Dam, Washington state could be held 
responsible for liabilities incurred during construction and operation. This could include 
release of  toxic soils, loss of  fisheries, or failure of  the dam. 
 
6. The project, if  built, would result in privatization of  a public utility. The proposal 
would pursue a Design-Build contract for a private contractor. But OPUD is a public 
utility. It is inappropriate for a new powerhouse to be owned by a private firm. 
 
7. The project, if  built, would result in a government subsidy for a money-losing 
proposition. 
 
8. The OPUD has already wasted too much money on this project. The Okanogan PUD 
has already spent $14.6 million dollars on a license for Enloe Dam, primarily for legal 
costs. 
 
9. OPUD information on Enloe dam feasibility has been incomplete and biased. OPUD is 
classified as a small utility (< 25,000 ratepayers) and therefore has a Board of  only three 
commissioners. Typically Commissioners are not well-informed of  technical issues, and 
may have conflicts of  interest. When initial studies found that sediment levels are not 
dangerously toxic behind Enloe, the studies were curtailed by Okanogan PUD. Okanogan 
PUD spent a lot of  energy to propagate the myth of  certain tribes that fish never passed 
the falls, while ignoring the information from other tribes.  
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These studies should be completed before this project begins so that the decision can be 
made rationally. 
 
10. OPUD has used hearsay and anecdotal evidence to bias the proposal in their favor. 
Commissioner Vejraska inappropriately compared Enloe Dam removal to removal of  the 
Mill Town Dam on Sullivan Creek, a tributary of  the Pend Orielle River. In that case, the 
mine tailings and sediments had high levels of  toxic silt. But studies have shown that 
sediment levels are not dangerously toxic behind Enloe. Levels of  arsenic and copper are 
elevated but not dangerous in the samples tested. 
 
10. The Similkameen is an important recreational corridor from its mouth at the 
Okanogan in Oroville to its headwaters in the Pasayten Wilderness. The recreational 
industry represents a sustainable future for Okanogan County. 
 
11. The Similkameen is an important historical fish and wildlife habitat area. Despite 
ancient myths, the upper Similkameen on the U.S. side had viable steelhead fisheries 
historically. This is proven by the presence of  three obligate steelhead parasites 
(freshwater mussels) still managing to survive in the Similkameen headwaters on the 
Sinlahekin Wildlife Refuge. Two of  these native mussels, are critically imperiled. These 
mussels can only have come here as parasites on steelhead, therefore steelhead passage 
occurred above the historic location of  the falls where Enloe now sits. In addition to 
demonstrating that steelhead exist, the mussels are also protected by laws and treaties 
including Washington state law. 
 
The Similkameen River is an important recreational corridor and a a vital fishery 
emanating from its headwaters in the Pasayten Wilderness. 
 
Sincerely yours, 

 
George Wooten 
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STATE OF WASHINGTON  
Capital Projects Advisory Review Board  

Project Review Committee 
 

May 3, 2017 
 
 
 
John Grubich, General Manager 
Public Utility District No. 1 of Okanogan County 
1331 – 2nd Avenue N 
Post Office Box 912 
Okanogan, Washington 98840 
 
Re: Public Body Project Approval Determination – DB 
 
Dear Mr. Grubich: 
 
The Capital Projects Advisory Review Board’s Project Review Committee has determined that 
the project has met the criteria established in RCW 39.10.280 for public body project approval. 
 
Public Utility District No. 1 of Okanogan County is hereby authorized to utilize the Design-
Build alternative contracting procedure for the Enloe Hydroelectric Project.  
 
Under the terms of RCW 39.10.350 you will be required to submit project data to CPARB at the 
conclusion of the project.  Please identify your point of contact for supplying required project 
data information to CPARB staff person, Nancy Deakins, at Nancy.Deakins@des.wa.gov . 
 
Congratulations on the approval of your application and good luck with your project! 
 
Please contact Nancy Deakins at (360) 407-9333 if you have any questions regarding this 
process. 
 

Sincerely, 
 
 
 
John Palewicz, Chair 
Project Review Committee 

 
 
cc: Rustin Hall, Vice Chair 
 Nancy Deakins, DES 
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CAPITAL PROJECTS ADVISORY REVIEW BOARD 
PROJECT REVIEW COMMITTEE   

Northwest Carpenters Facility 
First Floor Conference Room 
25120 Pacific Highway South 

Kent, Washington 
April 27, 2017 

9:12 a.m. 
Draft Verbatim Transcript of Meeting 

  
MEMBERS PRESENT 
John Palewicz, University of Washington (Chair) Mike Shinn, Shinn Mechanical (Panel Member) 
Jim Burt, King County (Panel Member) Bill Dobyns, Lydig Construction (Panel Member) 
David Beaudine, Heery International (Panel Member) Curt Gimmestad, Absher Construction (Panel Chair) 
Jon Lebo, University of Washington (Panel Member) Linneth Riley-Hall, Sound Transit (Panel Member) 
Rob Warnaca, Mortenson Construction (Panel Member)  

 
STAFF, GUESTS, PRESENTERS 
Talia Baker, Department of Enterprise Services Nancy Deakins, DES 
Valerie Gow, Puget Sound Meeting Services Dan Boettger, Okanogan County Public Utility District 
Tim DeVries, Okanogan County Public Utility District Robynne Parkinson, Thaxton Parkinson PLLC 
John Christensen, Christensen Associates Inc. Steve Houston, Okanogan County Public Utility District 
Heidi Smith Okanogan County Public Utility District Thomas O’Keefe, American Whitewater 
John Grubich, Okanogan County Public Utility District Joseph Enzensperger, Columbiana 
Alyssa Englebrecht, Columbiana Andrew Thompson, CPARB 
Mitch Friedman, Conservation Northwest Greg Bafunda, Citizen (Telecon) 
Chris Fisher, Citizen (Telecon) Megan Hooker, Hydropower Reform Coalition 

(Telecon) 
 

Welcome and Introductions  
Good morning, my name is John Palewicz and I’m the current Chair of the Project Review Committee (PRC) and 
I’m calling this meeting to order (9:12 a.m.).  A couple of ground rules.  As you have noticed, we are on WebEx 
and a conference call and we are also recording the meeting so when you talk - this is to the applicant and also to 
the panel members - please state your name first to help track who’s making comments for the record.  Today, we 
have one item on the agenda of one project presentation.  I will hand this over to the panel in just a minute and the 
panel will introduce themselves.  We also are anticipating more public comments then we normally have at these 
presentations, so there is a sign-up sheet by the door and we ask that you list your name on the sign-up sheet so we 
can make sure that we go through that for the public comment section of the presentation.  Those on WebEx and 
on a conference call if you would like to be signed up to make a public comment could you somehow call out your 
name or number or something so we can have some sort of order for the public comment section.  So, hearing no 
response, I assume that nobody wants to sign up at this time to make a public comment.  There will be opportunities 
to do that.  I think that is enough of the logistics if you will.  The thing that we all forget is to call out your name 
when you make a comment or start to talk.  So, I am going to turn the meeting over to the panel to Curt Gimmestad 
who is the Chair of this application panel. 
 
Thank you John.  Again, my name is Curt Gimmestad and I’m the Chair of this particular panel for reviewing the 
application.  I represent general contractors on the PRC membership.  We are here today to listen to the presentation 
and take into consideration the application for the project approval to use the Design-Build alternatives contracting 
procedure for the Enloe Hydroelectric Project for Public Utility District #1 of Okanogan County.  The PRC panel 

PRC Administrative Record 4/27/2017  00000828



DRAFT PRC VERBATIM TRANSCRIPT OF MEETING 
April 27, 2017 
Page 2 of 18 
 
 
has eight members who will take into consideration the information that we receive as it relates to the project 
approval process in 39.10, specifically 39.10 – 280 of the RCW.  I want to go through a couple of logistics as we 
get going as part of the agenda.  Again, as John mentioned, I’ll remind everyone to identify yourself when talking 
by giving your name and speak clearly, so that we can all hear you as well as those on the phone – those 
participating on the phone.  I will quickly run through the agenda.  We are anticipating 20 minutes of application 
presentation.  When that has concluded, the panel has 15 minutes to ask any questions of the applicant.  Upon the 
conclusion of that, we have set aside some time for public comment.  We are limiting the comments to two minutes.  
I am not the referee, so we would appreciate the two minute window timeframe and we will manage the public 
comment as we get to that stage.  We will then close public comment and refer to panel deliberation and 
determination and then will turn it back over to John for meeting conclusion.  All of this is roughly about an hour 
and 20 minutes.  In a moment, we will introduce the panel members.  In fact, let’s start there - let’s do an 
introduction of the panel members. 
 
Again, my name is Curt Gimmestad representing general contractors.  David Beaudine, Heery International, I 
represent construction managers.  Bill Dobyns with Lydig Construction, representing general contractors.  Mike 
Shinn, Shinn Mechanical, representing specialty and subcontractors.  Linneth Riley-Hall, Sound Transit, 
representing general owners.  Jim Burt, King County, representing the counties.  Good morning, I’m Rob Warnaca 
representing general contractors.  I’m Jon Lebo, University of Washington, representing higher education.  
 
Panel Chair Gimmestad:  At this time are there any panel members that need to recuse themselves on the 
information that will be reviewed?  Seeing none, we will move on.  I want to clarify that all panel members have 
read the application and have submitted questions and responses to those questions.  Can I get a nod or a yes from 
everybody?  All panel members nodded yes.  Okay, we will now move on to the agency presentation.  You have 
20 minutes and it is all yours. 
 
Okanagan County PUD Project Presentation – Enloe Hydroelectric Dam Project – Design-Build  
My name is John Grubich.  I’m the General Manager of Okanogan PUD.  At my far left is our General Counsel, 
Heidi Smith.  Next to her is our consulting engineer, John Christensen.  Next to John is Robynne Parkinson, our 
outside counsel to this project.  To my immediate left is one of our Commissioners, Vice President of our Board, 
Steve Houston.  To my right is Tim DeVries, the Director of Engineering and Operations for Okanogan PUD, and 
to his right is Dan Boettger, our Director of Environmental and Regulatory Affairs.  The only comment that I will 
make as just a point of a reference is the 69 comments that have been posted to your website as of yesterday.  When 
we look at them, 32 are from our customers and 37 are from people outside of our service territory.  Of the 32, 
when you look at our 16,000 customers they represent 2/10ths of one percent of the people we serve in Okanagan 
County.  Just as a general point of reference.  With that and to allow as much time as we can for our presentation 
and your questions, I will turn it over to Tim DeVries. 
 
Okay, so, Tim DeVries, Director of Engineering and Operations.  Here are the topic items we will be covering 
today that John talked about.  Our PUD – we were formed in 1939 and we have a Board consisting of three 
elected officials serving six-year terms of a staggered year basis.  Today, we have about 100 employees, 
approximately 16,000 customers with over 20,000 meters.  We purchase energy from Bonneville from Douglas 
County, Wells Hydro – the first dam below the federal (unintelligible), and Energy Northwest Nine Canyon 
Wind Farm.  We have an excellent bond rating of Moody’s rating us at A1 and Standard and Poor’s at A.  When 
we look at the project, you can see that it is right up against the border with Canada, quite a ways north.  It is 
located on the Similkameen River about 3-1/2 miles from Oroville.  The river flows to your left side of the 
screen and to the right just below Oroville into the Okanogan River and then down into Brewster where it flows 
into the Columbia about 50 miles away. 
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The district, you know, has looked at a number of options over the years for this project – you know.  Do we 
keep the dam itself as is, do we look at removal, or do we look at repowering it?  We have weighed that before 
we applied for a license.  We weighed while we applied for the license and we weighed it after we got the license 
confirmed.  But, back in 2007, we decided to repower and applied for a FERC license.  That process was long 
and arduous and it was complex.  Dan Boettger, over here, our Director of Regulatory Affairs, did an awesome 
job informing the agencies and taking us through that complex process.  And, we were successful in getting the 
license in July 2013.  There were 500 prevention mitigation enhancements measures that came out of that 
process that we are responsible for currently during construction and for the life of the license.  We did get a 50-
year license from FERC.  That is pretty unusual in this day and age and we are pretty proud of that.   
 
The history of the dam is kind of interesting.  Eugene Enloe in 1919 and 1920 built the dam.  It was the third 
power project on the river.  He spent $350,000 back then.  It is a 54-foot tall, 315-foot long dam.  Eugene, you 
know, he tended to error on the side of caution - more is better and so even though you can see that it had an 
arch, a gravity arch construction.  He built it very thick.  We affectionately call it our chubby gravity arch dam as 
it is over 30 feet thick at the base and it tapers up.  Eugene turned around and sold the project in 1923 to 
Washington Water Power and subsequently the PUD bought it in 1945.  In 1958, O&M costs were driving the 
project and we decided to decommission it. 
 
The new power plant will be on the opposite side of the river of the existing.  There are a number of things that 
need to be done to build this project.  The addition of crest gates and outlet works modifications on the dam 
itself, a new intake channel, power intake, penstocks, the power plant itself, and a small substation to interface 
with our distribution system.  Another detail here – I’ll just point out.  The crest gates are here, they raise up to 
give a little bit more of a reservoir as there is not much of a reservoir here.  There is a challenge here with these 
crest gates as they are made to work on straight structures not curved structures, so there is a challenge there.  
We have an intake structure here, the power deflector, power intake, penstocks, power house, and the exhaust for 
the tailrace.  When you look at the intake of the tailrace, they look very straight forward, but I can assure you that 
they are very complex and must balance fish, sediment, flow, pressure drop, and things like that.  That will be an 
interesting discussion with both the agencies and the designer to optimize that - very complex.  Other features 
include public recreation, enhancement at the dam itself, lower takeouts, picnic areas, and improved access.  
Right now, access to the dam on that side of the river is problematic.  Also, above the project a minor slab – we 
are doing enhancements for BLM.  Fish habitat is going to be improved downstream.  We’ve got gravel bed 
augmentation going on and also a five channel project where we are going to have wells installed to bring up 
fresh cool water.  Warm water is a problem on the Similkameen and the Okanogan during the summer months 
and this project will enhance that.   
 
A number of goals that the district has are listed here.  I’d read them to you but they are there.  Our org chart is 
the same as our initial application.  The PUD does not have Design Build experience but we have construction 
experience and we have project experience.  We are used to doing Design-Bid-Build, the traditional way that we 
are required to do as a PUD.  So, as part of this process, we hired Robynne to help us understand how to apply 
for the Design-Build application and we have had John Christensen on board at Christensen Associates who has 
done multiple Design-Build projects.  And, as you go out through the RFQ process you will uncover the 
contractors who have Design-Build experience also.   
 
The project budget is unchanged from the initial application. 
 
Activity schedule – this has been updated from the initial application and we have – and you can see PRC 
approval was December 1 of 2016 and subsequently revoked in March.  We were approved, so we went forward 
with our RFQ and published that on December 13, 2016 and was hoping to get six qualified contractors, and was 
pleasantly surprised when we had nine that actually submitted Statement of Qualifications and they are listed 
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here.  We reviewed those and shortlisted and sent off RFPs to four of those contractors February 17.  The 
proposals were due the 31st of March and we have received those proposals and currently have them in hand. 
 
We are here today making our second presentation and we intend to award a contract assuming a favorable 
ruling here in mid-May.  Robynne, it’s all up to you at this point. 
 
Robynne Parkinson:  Thanks, I’m outside counsel for the Port – not for the Port, but for the PUD and want to 
focus everyone on why we are here.  The original panel – I think several people were here, actually approved 
this, and approved it unanimously and I actually have the scoring sheets from the original panel as a handout for 
you guys.  I only have seven of them so you guys can – these were on the website.  And, what they looked at of 
course is what you need to be focused on not whether this project is or the merits of the project itself, but does 
this project meet the statutory requirements under RCW 39.10.280 (of whether the) Alternative Contracting 
Procedure will provide a substantial fiscal benefit or the use of the traditional method of awarding contract in a 
lump sum to the lowest responsive bidder is not practical.  So, you are looking at this method versus Design-Bid-
Build, and I will – a couple of things that Tim talked about is – well first, the original panel unanimously 
approved and made comments that really, this is the only way they could go forward.  They have gone through 
their risks very carefully.  They have very carefully considered all of the risks.  One of the things that Tim didn’t 
talk to you about is the fact that they looked at removal of this project and we have got Steve Houston here who 
is a Commissioner to show the dedication that they have towards this project, and if on their best day assuming 
that everything goes in their favor, and without the environmental mitigation – what you didn’t hear is there was 
an old – this is a 100-year old dam and there is an old mine that for many many decades left mine trailers and 
they are all sitting at the bottom of that dam in the sediment.  If this dam is removed, the environmental risk is 
profound and it’s unknown, but it’s pretty profound.  Removal of the dam – the cost of that is most likely on a 
great day a little bit more than energizing and revamping the dam.   
 
So, the Commissioners have spent a long time in front of the Federal Energy Regulatory Commission (FERC) to 
talk to them about the merits.  That’s the agency that gets to decide the merits.  They have a FERC license and 
they have a time issue.  In order to be able to comply with that FERC license, they actually require a design 
builder to come in and they have to start construction.  There’s plenty of things that they can do before July 9 to 
be able to do that.  One of things that was an issue in that procurement was hey, how can you guys, as a design 
builder assist us with phasing this project so that we can comply with the FERC license.  Are you experienced in 
understanding the requirements to comply with one of these extremely complex licenses?  There are 500 
mitigation requirements that they have to comply with.  I want you to think about doing that Design-Bid-Build.  
The part of the management plan that was reviewed and not evaluated yet, they haven’t done anything other than 
what – they stopped.  All they have done is received the proposals and they have not yet been evaluated.  But, in 
receiving and going through the proprietary meetings we were in and just finished the proprietary meetings when 
we got the letter from the PRC establishing this hearing.  That was one of the things that we explored with these 
design builders.  Can you help?  One, do you have experience with these environmental conditions, which are 
robust?  Do you have experience with multiple stakeholders such as Native tribes, such as the varying 
environmental stakeholders in this that will be watching everything and having approval authority?  Do you have 
experience complying with the FERC license, such as this, so that we can in fact meet that requirement?  And, 
what are your ideas?  Tell us what you think and what would be a great plan to do this and have you gotten that 
approved through FERC?  Those were the types of things that we asked them to propose on because we need that 
collaboration between a constructor and a designer to be able to figure out how to make this project work in a 
way that will comply with this incredibly complex situation.  Because, not only is this a powerhouse and a dam, 
there are a number of very – even in this room, you will see that’s there a number of issues involved that they 
absolutely have to be pristine on and they need help in doing that.   
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So, substantial fiscal benefit - I think that Design-Build is actually the only way that they can actually do this.  
The risk involved in having to do this Design-Bid-Build is pretty substantial too.  The proposed project meets the 
requirement for using alternative contracting procedure.  Okay, let’s look at that.  Highly specialized and a 
Design-Build approach is critical in developing the construction methodology.  I think I have just shown you 
that.  Now, you have seen me many times and I do the majority of the Design-Build projects in this state and I 
mean it’s just for non-certified public entities that is certainly true and I don’t know of one that is more 
specialized than this.  I have sat in those proprietary meetings and I have been in the construction industry for a 
long time.  These people know exactly what they are doing.  And, the shortlisted folks are - and they provided 
proposals and some of the questions you asked legitimately was what is the industry’s take of the contract.  Well, 
I’ll tell you.  They all provided proposals – it’s AECOM, Poyry, Tetra Tech, McMillian Jacobs who have a very 
specialized niche in small hydropower projects, as does Mountain States.  We have the full gamut of extremely 
large and very specialized design builders coming in anxious and happy and excited to do this project.  It was a 
fabulous procurement!  It was not a situation where we were out there making people propose.   
 
I could talk about the other two justifications, but, you know they have got that.  The other question that you 
have to ask is do they have the right experience for a qualified team.  A public body is not required to have 
Design-Build experience in order to ask this panel to do a Design-Build project.  They have to have Design-
Build experience in order to get certified, but that’s not what we are talking about.  Most of the folks that come 
before this agency or this body asking for project approval do not have Design-Build experience and so they hire 
somebody like me and I am very, very involved in this project.  And, here is John, I don’t know if you can tell 
the gray hair, but the man’s done a number of these projects and he is a hydro expert, and he also has folks 
working for him who have substantial Design-Build experience and we have gone out and requested and 
shortlisted folks who also have the potential Design-Build experience.  I would like to know who has more 
design build experience than this particular team because I would like to meet them and talk to them a lot. 
 
Sufficient personnel with construction experience.  These folks actually do a fair amount of construction.  They 
have 100 people working for them.  They are not an unsophisticated entity; they simply just haven’t done 
Design-Build yet.  Written management plan with clear logical lines of authority – they absolutely have that.  
They have gone through the FERC licensing, that’s much more difficult than you guys (PRC)!  And the 
continuity of the project management team – we’re all here for the long-haul. 
 
A couple of things, I have read every single comment and I will tell you what reason they all look alike is 
because there are emails out – hey call in and this is what you need to say, the Okanogan PUD has not shown 
public support for their project.  While yah, you know what, they just don’t have the time to go out and put it on 
our Facebook page to call and give everybody a script, but they absolutely have public support.  Mr. Houston 
here is the…  
 
A citizen participating via telecon exclaimed, “There is no public support!” 
 
Robynne Parkinson:  Excuse me sir, this is not your time! 
 
The same citizen exclaimed again, “no public support.” 
 
Mr. Houston here is tasked as an elected official and he is… 
 
Panel Chair Gimmestad:  Those on the phone please limit, as we will open public comment in a while.  This is 
the applicant’s opportunity to speak. 
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Robynne Parkinson: Thank you.  They have the obligation to determine the validity of this project and that is 
within their obligation.  Anyway, there is a script and the reality is we are here as a courtesy to the PRC.  The 
PUD has relied on the absolute approval before and they have gone through a very expensive procurement 
process.  They will be required to pay honorariums based on a fully good faith approval.  The PUD hasn’t done 
anything to come back here.  The reason we are back here is because a few people objected over the notice 
requirement and I still think the notice requirement was just fine.  We had every right to go forward based on the 
previous approval and there is a substantial question as to whether you could actually withdraw that approval.  
But, we are here as a courtesy.  We are here because it is expeditious and we are here because we all believe in 
this process.  But, this is something that is a substantial substantial hardship on the PUD to have to come back 
here and stop their procurement process when there is a time deadline involved when they have done absolutely 
nothing other than follow every procedure plus appear before the PRC including unanimous approval.  I think 
that is it and I think we are done.  
 
Panel Chair Gimmestad:  Okay, thank you.  At this time, we will open it up for panel questions to the applicant. 
 
Mike Shinn:  I’m a specialty contractor.  I was just curious, as I know it is not a requirement, but was just 
wondering how many dams are you guys involved with?   
 
John Grubich: There is a single dam in Okanogan County, which is the Enloe Dam that we are proposing to 
generate power from.  We are involved with Wells Dam, which is owned by Douglas PUD and is on the border 
of Chelan County, Douglas County, and Okanogan County.  We get 80% of that dam and we have the ability to 
get an additional 22% out of that dam in the future.  We are also a slice customer of the Bonneville Power 
Administration and a block customer.  Slice means that we get the run of the river, the same as what we will be 
getting at the Enloe project and what we get out of the Wells project.  A block is a purchase of a certain fixed 
amount regardless of the distribution. 
 
Linneth Riley-Hall: So, in regards to experience, I get that the county does not have Design-Build experience and 
that is fine as long as you do bring on consultants that have that experience.  I have seen where Robynne’s 
commitment to the project was going to be 10%.  Correct me if I am wrong on that.  If the county doesn’t have 
experience and Robynne’s commitment to the project is only 10%, then where are you getting the Design-Build 
experience from the other 90% of the project?   
 
John Grubich:  I think we answered that in one of the questions.  John Christiansen, I think provided a chart of 
the project group.  Robynne’s component of it is obviously the legal side of it and once we get through the 
procurement process and the contracting process, she will help shepherd us on some of the issues, but most of it 
will come down to construction management.  There will be Tim, it will be John Christensen, and it will be 
myself to some degree, and it will be Dan Boettger to some degree and Commission oversight. 
 
Robynne Parkinson:  And so Linneth, that 10% is 10% over like an entire year that I have spent a substantial 
amount of time working with the PUD, and with respect to the timeframe that I am working with them on, there 
is a lot of time to set this up and work with them.  I have been facilitating every single meeting.  I have drafted 
and worked with them very closely to draft all the procurement documents.  For the contract documents, I will be 
very involved with respect to the negotiation; but honestly, as you know, Design-Build projects usually don’t 
have a lot a need for the lawyers once they are all set up.  I’m there to consult, but that is John Christensen who 
has a substantial amount of Design-Build experience and actually the implementation (of) specifically 
hydroelectric Design-Build projects.  So, that’s John. 
 
John Christensen:  On that information that we submitted, we have got Tim and Dan from the PUD, a project 
manager and an assistant project manager both spending half their time, which is good, which means one guy is 
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away and the other guy is available.  I am in there for half my time assisting with the management of the project.  
There are three other gentlemen, Tom McCreedy, who is an XMK guy and has been involved in about five 
Design-Build projects.  Dan Martel, ex-Vice President of Barnard Construction from Montana has been involved 
in private Design-Build in Washington at Snoqualmie Falls, and Paul Carson, who is more of an engineering 
type would be very involved in the engineering phase and less involved in the construction phase.  So, that’s kind 
of the key group and you know we can bring in other people as we need them but that is the support team. 
 
Linneth Riley–Hall:  So, in terms of the county not having direct experience, what is the county doing to gain 
any experience in Design-Build so that you can adequately oversee the project? 
 
John Grubich:  So we don’t have experience in Design-Build but we have experience in running construction 
projects.  We are at the tail end of a 26 mile transmission line that took us nearly two decades to permit and 
litigate and build.  We will commission that line at the end of this month or at the end of this summer.  We built a 
34,000 square-foot office building and dedicated that in 2010.  We have converted every single meter in 
Okanogan County to automatic metering infrastructure.  We did that and completed that in 2010.  We have 
addressed the complexities of responding to the two largest wildfires in the state of Washington - the Carlton 
Complex Fire in 2014 and the Okanogan Complex Fire in 2015. 
 
Robynne Parkinson:  John, if I could add in there.  I don’t know if you have ever been to Okanogan County but 
you can’t get there from here.  It’s a long drive and these are very busy people.  One of the things that I very 
much believe in is owner preparation.  And if you have ever been involved in a Design-Build project as an 
owner, for me I spend a lot of time talking to them making sure that they are ready to do Design-Build.  As you 
know, I am only one of the instructors for Design-Build contracts and management for the Design Build Institute 
of America in the country.  I am one of four and I instruct that class more than anyone.  In addition, I drafted the 
class and I am working very closely with them and they are getting a huge amount of Design-Build education.  
They don’t have time to go through the certification process but I can guarantee it is the same process and they 
are getting a lot of information.  It’s very important to make (sure) that they understand how to do this well and 
that is part of what I provide as a Design-Build consultant.  They get that.  So, in addition to their project 
management experience, which is substantial, it is one of the reasons why people hire me. 
 
Panel Chair Gimmestad:  David, then we will run down to Jim and then to Rob. 
 
David Beaudine:  I just had a question regarding the funding in your application you know for permit and 
planning and permitting costs that is funded through the district’s operation budget and funds for design 
construction through short-term credit.  One of the questions that was asked was the $10 million line of credit.  I 
noticed that in the overall project budget an estimated design and construction cost of $15 million with overall 
project cost of $42.5 million.  There appears to be a gap there and I am curious as to the funding sources. 
 
John Grubich:   Okay, Tim touched that in one of his slides.  We have an A rating from Standard and Poor’s and 
an A1 rating from Moody’s and we have 70% equity and 30% debt, which here in the bond market is a favorable 
position.  Typically, it would take us 90 to 120 days to go out and issue bonds.  We are not going to issue bonds 
until we get to that point in the construction where we know the project will be completed within three years 
because the IRS has a three-year time limit on utilizing tax exempt bonds for that purpose.  So, it’s a matter of 
having enough money in cash and in short-term lines of credit to start this project so we can finish the design and 
if we need to, we can go to the bond market and finish the financing. 
 
Robynne Parkinson:  John, if I could add to that – I have been involved in two approvals through the PRC where 
the public agency… If this is a Progressive Design-Build project where the public agency received approval and 
one of the tasks was to go to the public and get a bond vote.  So, it is actually relatively common in Progressive 
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Design-Build for a public agency to utilize the assistance from the design builder to help to get to that known 
amount before they go further and finish the bond.  All the design builders understand that and they have the 
capacity to be able and go and get those bonds but because of the timelines, this is not the appropriate time to get 
them. 
 
John Grubich:  Just to finish my answer, the other option that we asked for in the RFP was for those potential 
contractors that might want to design, build, finance, operate, and maintain.  So basically, we could convert that 
to a power sales agreement, the same as we do with our Wells project and the same as we do with Bonneville.  
So, we are getting that as well and we will step back and say does it make sense for us to go borrow money 
through our traditional sources, does it make sense to use this Design-Build process for them to go get money 
and we pay it on a monthly basis on a per megawatt per hour basis or a pay for pay passive method.  So, that’s a 
flexible financing.  
 
Panel Chair Gimmestad: Jim, and then Rob.  State your name. 
 
Jim Burt:  Two questions.  If I have read some of the comments correctly, you have applied for an extension on 
your permit one time and the current extension is running out in July of this year and you have to be under 
construction.  So what does that mean for you guys for the kind of construction activities that have to take place? 
 
John Grubich:  Well, that really is a fair question and it’s not a PUD question, but you are correct there is a 
timeline that we have to trigger the construction process.  What we are doing is a dual track of trying to figure 
out the best process to get to that trigger by July 9th.  We have reason to believe that it is possible.  The other 
problem is that we have gone to our federal legislators and have asked them because it will take a congressional 
act for authority to grant extensions.  It is not uncommon, and in fact, it is unusual not to have that occur as it has 
happened in a case like this where we are diligently pursuing construction of the dam.  There is a federal bill 
issued by Senator Murkowski, Senate Bill 724, that has some generic language that actually grants FERC 
authority to extend up to three more times or 10 years. 
 
Jim Burt:  So, the second question has to do with the funding source and reading some of the comments in here, 
the payment back for the bond that you would issue is based on rates.  Is that correct?  Do you pay the bonds on 
the rates that you get back from the customers? 
 
John Grubich:  It is built into our rate base.  Yes, that is just the nature of our business when you work on a not 
for profit basis, your costs have to recouped through your rates.  The variable that we have been looking at is 
back in (the) 2001 timeframe, we bought into the Nine Canyon Wind project.  At that time, the cost was three to 
four times more expensive than our cost for power, but it was such a small portion of our portfolio, rates didn’t 
have to go up very much.  Those bonds are being paid off in 2023 and there is a time where we have tried to 
minimize rate impact to our rate holders.  That principal and interest drops off and new principal and interest at 
about the same time comes back on and we should be able to hold rates relatively stable.  
 
Jim Burt:  I guess my question is as I read some of the comments correctly, the ability to generate power is on 
the flow of water coming through, and I believe Ecology has a restriction based on the aesthetics on the flow and 
it wasn’t going to be determined until after you have built it.  Is that correct? 
 
John Grubich:  Yes, that’s right, but it’s not un-typical in a FERC license.  After the project is done, they are 
going to want to see aesthetic flows.  The critical point of Ecology’s litigation that we had to go through on that 
was the Pollution Control Hearing Board, which was affirmed by Thurston County Superior Court and Division 
2 Court of Appeals.  Their criteria is aesthetic flows are going to be important but fish habitat is more important.  
So, when we look at it you have to look at the (unintelligible) control. 
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Robynne Parkinson:   Your questions go to the very core of how complex this project is and you are only 
reaching the tip of the iceberg for the number of regulatory approvals that this agency has had to go through and 
they are not balancing the cost of – they are balancing the cost of power, but also the cost of removal and 
remediation of unknown environmental impacts.  That’s another factor than none of these people have – they 
don’t have the background, they don’t have the knowledge, and these guys are really sophisticated in figuring out 
how to go forward with this. 
 
Jim Burt:  What I was getting at - ultimately, was if in fact that the flows are reduced and you couldn’t increase 
your rates, how would you pay back the bonds if you weren’t able to generate the power?  
 
John Grubich:  I will defer to Commissioner Houston on the rate issue.  But, our Board has the absolute authority 
to raise rates, and in some sense, a fiduciary duty to bondholders once we go to the bond market to make sure we 
stay in a stable financial condition.  The modeling that we have done, by the time we get this project built and 
some of our other obligations paid off that we are going to be able to maintain fairly stable rates for Okanogan 
County ratepayers.  But, that’s his decision and it really isn’t this board’s decision, it’s our board’s decision that 
are elected by our ratepayers. 
 
Steve Houston:  I’ll add a little bit on that.  We are a three Commission Board, locally elected, and we are a self- 
regulating utility.  We set our own rates and we have full authority to literally change our policies in 24 hours 
with proper notice.  We are not regulated by the Utilities Commission.  I would love to get into great depth, and I 
will tell you of the three Commissioners, we are all new.  I am the longest-serving at four years.  So, if there is 
any concern that there hasn’t been public input on Enloe, I can certainly clear that up.  I ran four years ago and 
this was one of the key issues.  I have dived into this project.  A little bit about my background - I’m a petroleum 
engineer and I have done projects in cryogenics of $20-$23 million personally.  Two fast-track projects in 
Alberta, and so I have extensive construction experience in the private industry doing fast-track covert projects.  
I’m not saying this is a great project by any stretch of the imagination, but you have to fit it into our system.  The 
electrical grid has been described as the most complex machine in the world, and our little portion of it is very 
complex.  As John mentioned, we get power from a number of different sources, and that all has to balance out 
and you have to understand this is a distributed energy resource.  This is similar to a rooftop solar in a much 
bigger size, of course.  It goes directly into our distribution system.  If you follow the industry, that’s an 
upcoming thing as we look at potential catastrophe events.  And we lived through two of them, the two wildfires.  
But if you look at something like Cascadia Fault you know, energy sources going onto the gird at distribution 
level are very valuable.  So, you have to take that into account.  Is it more expensive than what we can buy on the 
spot market, yes, if you don’t know the difference between energy and capacity you might think that.  I 
appreciate you being here and serving on boards because as part of my job, I have to do that also.  I serve on the 
board of our nuclear power plant here in the state and I have to understand how that incorporates into our system 
so when we take that into a refueling outage, like we will next month, what does that do to the hydro system?  
When we had a real shortage of water back in the early 2000s and when it was running, it saved our system when 
we weren’t making power from hydro.  I guess my point being is that it is very complex and I have had the 
luxury of being retired and spending a lot of time on this project and I have run to ground every alternative that 
the opponents have given to me for Enloe and I drive these guys crazy because I do that.  But, I still believe in 
this project, and I think we have the expertise to do it and I am comfortable that we can bond the money and not 
put our ratepayers in jeopardy.  Now, in two years if I choose to run again, the people will clarify that with me.   
 
Panel Chair Gimmestad:  I would like to get some more questions if I can.  Rob? 
 
Rob Warnaca:  I represent general contractors.  So, I have two questions as well.  The first is really a follow-up 
to the funding availability question.  I heard you say that you (have) a credit rating that affords you access to 
short-term lines of credit that you can access prior to bond sales at which point you have a guarantee on the 
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project and you know exactly what the ultimate contractual and long-term procurement method you are locked 
in.  So, I guess I would like hear though that you feel you have access to enough funds prior to bond sales to pay 
for the things that you will incur, like design, potential long lead equipment procurement, and things that will 
need to be released and paid for prior to that point in time.  Can you speak to that please? 
 
John Grubich: Maybe I wasn’t clear; we have a $10 million operating line of credit that we can access today.  It 
had been in place for four years and we have used it, and we have cash reserves today that make that number 
somewhere around $20 million,  So, we could spend if we had to about half of the project before we go to the 
bond. 
 
Rob Warnaca:  Okay, thanks, that is what I wanted to hear, as I wasn’t certain if the $10 million was still 
available. 
 
John Grubich:  Yes, it is. 
 
Rob Warnaca:  My second question was just related to the design build management qualifications.  I feel 
personally very comfortable with the contracts and RP procurement knowledge that Robynne brings and I am 
looking past the validation period and even past design when you are more in the construction delivery.  When I 
look at your attachment C other than Mr. Christensen, who shows the last Design-Build project he’s been 
involved with being almost seven years ago, it looks like Mr. Martel and Mr. Carson have no  Design-Build 
expertise and Mr. McCreedy’s last Design-Build delivery was seven years ago – excuse me, Mr. Christensen 
shows five years ago.  So, I believe that is acceptable as long as Mr. Christensen, in my opinion, as long as Mr. 
Christensen is committed and devoted to the project.  I guess my concern is what is the contingency plan if you 
are not available 50% of the time, as I don’t see anyone else really on the roster that has that Design-Build 
delivery expertise to carry you through construction.  So, can you talk about a little bit about who would back 
you up? 
 
John Christensen:  Well during the actual construction process, we’ll have an onsite person, which isn’t shown 
on this list who has yet to be identified who would have the onsite Design-Build experience because as I 
explained, there is a lot of environmental monitoring, there is a lot of things that will require oversight as blasting 
going on near the existing dam.  And, really the environmental and work quality things that require oversight 
because ultimately we have the responsibility (unintelligible).  So, we will have an onsite person doing that.  If 
for some reason I become unavailable, I would be replaced with someone who has the qualifications.  The hydro 
industry is a small industry and one of the reasons we don’t see a lot of projects being built right now, as most of 
the projects out there are retrofits, they are fixing up things that are 50 years old, 60 years old, 70 years old and 
putting in new units at existing facilities.  There are very few new dams getting built.  So, most of my work today 
is fixing spillways, putting in valves, all sorts of little jobs because that is really what the industry mainly needs 
instead of building new projects.    
 
Chair Panel Gimmestad:  Okay, I am going to ask one last questions then we will keep this thing moving.  So 
Jon? 
 
Jon Lebo:  This is a follow-up question for Mr. Christensen.  So, what do you see as sort of the top or largest 
issues or challenges on this project and how do you see them being mitigated?   
 
John Christensen:  Well, cost and schedule I think.  There is a schedule risk problem which is being considered 
now but also cost risks is a major concern, especially with the amount of environmental issues that have to be 
managed.  You know, working in a river is a not easy and you have a lot of unmanageable issues like flow, water 
quality, and other things.  But, I would say two major risks are cost and schedule. 
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Jon Lebo:  So, what kind of mitigation would you use as part of this process?  Why do you see this process as 
helping to mitigate those? 
 
John Christensen:  Well, on the schedule,  well the first thing is to get the contractor input early because I think 
the cost and schedule risks are larger if you go with the Design-Bid-Build route where you don’t bring the 
contractor onboard until after you actually figured all those things out.  It becomes the subject of needing funds.  
So, I think the Design-Build process would certainly address cost and schedule.  On the cost side, the Progressive 
Design-Build process, which we are using, is designed to give the contractor specific amount of time so that by 
the time he gives you his  price, he has had full disclosure of all the things and all the site investigations.  So, I 
think that speaks to the cost risk and also to the schedule risk because by the time he gives you that information, 
he should also have a pretty good idea of how long it is going to take to do what he has to do.  So, I think it is 
ideally suited for the Progressive Design-Build.  We talked about going out with a fixed price Design-Build, but 
we just think basically you would never hold anyone to the price if they gave you the price without full 
disclosure and there is a lot of work required to sit down and review those costs.  So, I think it is well suited for 
Progressive Design-Build.  There is all the usual, you know, ways that we manage costs but we could call 
meetings and look at the schedule and all that stuff.  That’s all built into the proposal. 
 
Jon Lebo:  Very good, thank you. 
 
Panel Chair Gimmestad:  I am going… 
 
Person on phone:  Excuse me, can the public speak? 
 
Panel Chair Gimmestad:  I am closing questions right now and we are going to open this up to the public 
comment period.  So, I’m going to start with those on the phone.  How many do we have on the phone right 
now? 
 
Hi, this is Greg Bafunda from Tonasket, Washington.   
 
Panel Chair Gimmestad: Is it Greg or Craig? 
 
Greg Bafunda:  Yah, I’m just calling in to say that the PUD is clearly not shown that there is public support for 
this project.  Um, you know I keep seeing a complicated project and they haven’t proven that they have the staff 
necessary to build this.  The Design-Build companies don’t have the experience either and the ratepayers of 
Okanagan County - we don’t want our rates to go up.  So, I think you should deny this project. 
 
Panel Chair Gimmestad:  Okay, thank you.  I just want to make a reminder that public comment is two minutes 
and brief.  Is there anyone else on the phone that wishes to make a public comment for the application? 
Okay, I am going to move to the WebEx opportunity.  How do we want to manage that? 
 
Nancy Deakins:  The WebEx folks should be able to hear, but I also send them a text. 
 
Panel Chair Gimmestad:  So, are they going to be able to speak to their comment or are they going to type it out 
to you?  So, we are going to open up to those on the WebEx for any public comment at this time. 
 
Nancy Deakins:  I am also asking them. 
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Panel Chair Gimmestad:  Okay, give them a moment here to make sure we have our bases covered.  Okay, we 
will come back to that as well, so I am going to open it up to those in the room.  Do we have a sign-in sheet?  So 
again, this is Curt Gimmestad, Chair of the panel.  So we are going to start with Thomas O’Keefe. 
 
Thomas O’Keefe:  Yep. 
 
Panel Chair Gimmestad:  Okay, can you come up to the front of the table here and state your name.  Yes, you 
can sit there, thank you. 
 
Thomas O’Keefe:  Good morning, I am the Stewardship Director for American Whitewater.  We were a party to 
the letter submitted by 10 organizations of the state representing recreational boaters, fishermen, river 
conservationists, thousands of citizens of the state.  I have over 25 years of experience in hydropower licensing.  
I have worked in several dozen hydropower licensing proceedings.  Washington State has more hydropower than 
any other state in the country.  Personally, I have been a party to settlement agreements to develop and encourage 
hydropower development, as it is an important source of energy.  But, we have testified to Congress as recently 
as last month on opportunities for new development.  But, that development has to be in the right place and this 
is the wrong project in the wrong place.  And um, I realize that today you’re limited to, you know, evaluating this 
project under RCW 39.10.280 and not necessarily the detailed merits of the project.  But, I’m asking you to 
conduct this review with a real critical eye.  And, there is two areas in particular when you look at that statute 
that I think are relevant here and the applicant identified these as well, that these top two risks are the cost and 
the schedule.  And I think I would respectfully disagree with Mr. Grubich on the timing issue.  The license was 
issued in July 2013.  Under federal statute, you have two years to commence construction and you have the 
option to extend that an additional two years, which they did to July 9, 2017.  And then um, the federal energy 
Regulatory Commission in issuing that extension said they can't bring in any further extensions of time for 
commencement of private construction.  The licensee must satisfy all outstanding pre-construction requirements, 
which they have not done.  And, Mr. Grubich identified the fact that Senator Murkowski has a bill as 724 and I 
assume that you, like me, are paying attention to the news these days, and the idea of that Congress is going to 
like quickly act on some legislation for this project I think is highly speculative.   
 
Mr. O’Keefe was informed that his time had expired. 
 
Thomas O’Keefe:  Let me just finish with a finding.  I would also respectfully disagree with Mr. Grubich that it 
is standard practice to not resolve what the instream flow issues are before the project is constructed, and that’s a 
highly questionable issue with respect to project operations and revenue potential on this project.  Thank you. 
 
Panel Chair Gimmestad:  Joseph Enzensperger. 
 
Joseph Enzensperger:  I have been with the Okanogan County, a 250 mile trip and I think it is very unfair that I 
be limited to only two minutes when so much as been said by the PUD today and so many things that I would 
like to respond to.  Robynne has said, and it is impossible to fully make a testimony here with two minutes.  I 
request that I be allowed to extend the time to make some further remarks.  First, Okanogan County which the 
PUD represents, is one of the poorest counties in our state with 25% of our people receiving food stamps and 
20% of our people are retirees on a fixed income.  We have 20% Native American population with low income 
and we have 15% Hispanic which are working class orchard people who are all making minimum wage or barely 
above.  So, we are a very very poor county and this project is absolutely astronomical in its expense.  The first 
thing that should come to your mind was when the first license was issued the price was $31 million.  Our 
utility’s expenses, contractors, attorneys, and so forth have already spent $14 million just to procure the license.  
The previous license, the one issued in 1996, cost $2 million.  So, there has been a huge amount of money 
already spent.  But, one of the justifications for the project now is that they have spent so much money we can’t 
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turn back; we’ve already gone too far.  It’s not fair for the ratepayers to be looking at $14 million sunk costs and 
then add to that $42 million estimated cost, which could be much much higher in the Design-Build process 
because we don’t even know the actual price and we won’t know until the contract is awarded and $10 million 
has already been spent.  So, it’s unfair to have a project that started out at $31 million and it is $60 million.  And, 
the output of the dam is so small that it will only provide one quarter of the electricity for the small town that I 
live in of 1,500 people in the surrounding area.    
 
Joseph Enzensperger was informed that his time had expired. 
 
Joseph Enzensperger:  Excuse me ma’am, I’m going to continue, please.  Two minutes is unfair.  Chairman, 
could I make some serious comments here or is (this) just a sham? 
 
Panel Chair Gimmestad:  You need to wrap it up. 
 
Chair John Palewicz:  Two minutes for public comments. 
 
Joseph Enzensperger:  Impossible, I’m just going to hit the highlights here.  
 
Panel Chair Gimmestad:  You have 30 seconds. 
 
Joseph Enzensperger:  The public body lacks the experience to do this project.  We are a distributed PUD and we 
have no Design-Build experience.  Dan Boettger has never managed a hydroelectric project; he has only 
submitted requests for proposals.  Tim DeVries is not, Mr. Grubich is not, and our three boardmembers on our 
PUD Board, two of them are cattlemen.  Mr. Houston here has the most experience of all and is the most credible 
boardmember we have.  The other two have a high school education only and they are expected to rule on this 
decision.  It is completely unreasonable.  The economic harm to Okanogan County will be a mess.  This project 
is expected to lose $2.5 million a year and that loss will be borne by the ratepayers. 
 
Joseph Enzensperger was informed that his time had expired. 
 
Joseph Enzensperger:  Mr. Christensen built a hydro project in Hawaii that cost $6 million and it produces 3 
megawatts of power.  This one will cost $60 million and produce 4.5.  It is a terrible investment and it makes no 
sense at all to build this.  The environmental impacts should be discussed because we are a fish state. 
 
Panel Chair Gimmestad:  I am moving on and will call up another person that would like to make comment. 
 
Joseph Enzensperger:  I would like to be on record that I was cut-off after driving 250 miles and very unfairly 
and this panel here does not want to hear the truth on the Enloe Dam project.  Enter that into the record please. 
 
Panel Chair Gimmestad:  Thank you.  Alyssa Englebrecht. 
  
Alyssa Englebrecht:  First, I just want to say for the record that the PRC’s operating bylaws state that you can 
have two minutes unless additional time is necessary.  So I think that additional time is necessary for Joseph in 
this case.  Second, I just wanted to address two comments made Mr. Grubich and Ms. Smith.  Mr. Grubich stated 
that there was only 69 comments submitted.  I believe the Board obviously knows that there were 164 comments 
submitted.  Ms. Smith, I think mischaracterized the comments as being scripted as you know because you read 
them.  Many of them were different and there were very few that were alike.  And, although many of the 
comments were about the merits of the project, many of the comments specifically address the Design-Build 
issues and I strongly encourage you to consider all of those comments.  Next, as we have been discussing and as 
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you have addressed with the PUD, the PUD is not qualified to manage the project.  They may have consultants 
that are qualified, but the PUD itself is not qualified, and that is a statutory requirement.  Next, is that the PUD 
has to show a substantial fiscal benefit.  I don’t think that a substantial fiscal benefit has been shown to using a 
Design-Build process.  I think that they have simply outlined why a Design-Build process generally would 
provide a substantial fiscal benefit, but not why this particular project would see a substantial fiscal benefit from 
the Design-Build process.  And lastly and I think most importantly, is the requirement that the PUD has the 
necessary and appropriate funding.  Clearly, the public has told you that they don’t think that the PUD has the 
necessary and appropriate funding.  The PUD itself has shown you that they don’t have the necessary and 
appropriate funding.  And lastly this project is not in the public interest.  All of these comments submitted and all 
these people on the phone – they are showing you that this project is not in their interests.   
 
Alyssa Englebrecht was informed her time had expired. 
 
Alyssa Englebrecht:  The PRC has an obligation to serve the public interest under RCW 39.10.200.  I think this 
project does not serve the public interest and approving it as being a Design-Build project is not in the public 
interest.  Thanks. 
 
Panel Chair Gimmestad:  Thank you.  Mitch Friedman.  Someone advised that Mr. Friedman had to leave. 
Panel Chair Gimmestad said there are no other sign-in requests for public comment.  Is there any other people 
who wish to make public comment or on the phone who have not made public comment. 
 
Aah, hello? 
 
Panel Chair Gimmestad, Yes, who’s this? 
 
This is Chris Fisher and I’m going to say right now that the acoustics are horrendous if you are on the phone.  
That (it) sounds like there are four to five people talking and there is a lot of feedback, and I can't really hear 
what is being said or any response.  But, I guess I’m up for my testimony.  Is that correct? 
 
Panel Chair Gimmestad:  Yes, if you have a public comment please state your name. 
 
I do, okay, my name is Chris Fisher.  I’m a ratepayer for Okanogan County and I have been in a conference here 
in Wenatchee and I got to see a presentation by Jim Waddell who is a civil engineer for the Army Corps of 
Engineers.  He is retired and he put together a presentation in regards to the lower Snake River dams.  The cost 
currently – the benefit cost to ratio for those lower Snake River dams is .15 to 1, which means making 15 cents 
on the dollar.  Those four dams produce a total of 11,000 megawatts of power and they are considered 
uneconomical.  My question is – if those are considered uneconomical, how can a project that will only produce 
a maximum of 9 megawatts be economical?  Furthermore, right now Bonneville Power Administration has an 
integration queue of putting together a solar field that will produce 2,000 megawatts.  They recognize the 
transformation of hydropower.  Now there’s another opportunity that is going to be cheaper and more 
economical – it is solar.  This area in the upper Columbia is built for solar.  We have high elevation we have a lot 
of sunlight on an annual basis.  So even Bonneville Power Administration is making the conversion – it’s more 
cost effective.  The second thing and next thing that I want to talk about is the outer basin customer that formally 
allowed the Mid Columbia PUD to make a lot of money on because they could sell their cheap power to places 
like California and Nevada.  Right now, California is developing a solar field. 
 
Chris Fisher was advised that his time had expired. 
 
Panel Chair Gimmestad:  Please wrap it up as the two minutes are up. 
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Chris Fisher:  That will produce 900 megawatts of power.  That’s not going to be available as an out-of-basin 
customer anymore.  Finally, I want to talk about the projected cost of constructing this dam is $31 million I think 
as it’s the last number I saw.  The likelihood of them hitting that mark is unlikely as there will always be cost 
overruns, there is going to be change orders.  I can tell you right now that the hatchery at Chief Joseph Dam 
developed by the Colville Tribe – the initial cost estimate was $38 million and it cost them $71 million to 
construct.  So um, the likelihood.  What’s that? 
 
Panel Chair Gimmestad:  We are done.  I’m sorry your two minutes are up and we afforded some leeway, so we 
are going to wrap up your public comment.  Is there anybody else that has not had an opportunity to provide 
public comments that wishes too? 
 
Yes, I would like to. 
 
Panel Chair Gimmestad:  Please state your name. 
 
Megan Hooker said she is a Pacific Northwest Coordinator for the Hydropower Reform Coalition.  She would 
like to follow-up on the comments of Thomas O’Keefe to elaborate on the point that the only way for the PUD to 
get an extension of time to commence construction of their project under the FERC license is through an act of 
Congress.  It is not with (in) their administrative possibilities here.  Congress recently marked up seven bills 
related to extending the deadline for commencing construction of FERC projects across the country.  The Enloe 
project was not included as one of them.  So, they are running out of time.  The other point that I disagree with I 
believe was a statement that John Grubich made about how it is standard practice that flows be established after 
the project has been built within the FERC process.  This is not the case. 
 
Panel Chair Gimmestad:  Is there anyone else on the phone that wishes to make public comment that has not or 
WebEx. 
 
This is Chris Fisher again.  Am I allowed to make another comment? 
 
Panel Chair Gimmestad:  No. 
 
Chris Fisher:  Okay. 
 
This is Nancy Deakins, staff of DES, and for the record, no one on WebEx indicated they wanted to give public 
comment. 
 
Panel Chair Gimmestad: Okay, we will close the public comment period for this meeting and will open it up to 
panel discussions and deliberation. 
 
Mike Shinn:  I know that we are hearing a lot of public comment you know as I have been on the PRC since it 
was initiated.  I just wanted to reiterate to everybody on the panel that our job here today is to evaluate and 
approve or disapprove based on the RCW.  Whether the dam produces enough power to generate, I mean we are 
not the judge and jury, there are other entities in the state that you have to go to, and it is not here.  We are not 
open for public comment right now we are talking between each other.  Right? 
 
Panel Chair Gimmestad: Yes 
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Mike Shinn.  You know I feel that you know and I’m just going to say this – I’m a contractor and I didn’t hear 
one person say, and I heard these guys tell it, you can find the right design-builder and he could come in here and 
he could finance this job, he could build it, he could have dozers on the ground in July and he could go.  He 
could guarantee that he’s going to do this job and he doesn’t have to, but he might operate it and it would be fine 
then.  If he doesn’t make any money, nobody is going to worry about it.  Your rates are not going to go up.  I 
mean, there are contractors that do that, that’s what they do for a living.  So, nobody is looking at that, they are 
looking - oh my rates are going up, but we can't focus on that anyway, we have to focus on what the RCW says.  
And that is what we have to base our decision on. 
 
Panel Chair Gimmestad: Okay, thank you.  Rob. 
 
Rob Warnaca:  I just wanted to share with the committee that I read all 164 comments.  I like, Mike, tried to read 
them in the context of what the PRC is commissioned to do, and that is to uphold RCW 39.10 related to sections 
280 and 300 for alternative delivery and specifically Design-Build delivery.  Extensions of time granted by 
authorities having jurisdiction for construction starts is, I believe, outside of our committee’s review and I am 
looking at the proposed Design-Build delivery schedule.  It looks appropriate to me assuming that they have all 
the abilities from other authorities to commence construction.  I also would not comment on either direction of 
what the fiscal benefit is of building the plant rather the fiscal benefit of Design-Build delivery.  And, based on 
the complexities of the project, I would have a hard time believing that a Design-Bid-Build delivery method 
would offer a greater fiscal benefit than Design-Build especially in a Progressive Design-Build delivery method 
where all the specifications, performance criteria, and long-term operations of the plant to be considered 
collectively before a contractor (contract) is made.  So, I just wanted to share those thoughts with the committee. 
 
Panel Chair Gimmestad:  Okay, thank you.  State your name. 
 
Bill Dobyns representing general contractors.  I think our task is to review the merits of this project for delivery 
method and I have also read all the public comments for the application and reviewed the RCW, and I have not 
seen anything that tells me that this project wouldn’t benefit by using this delivery method. But, that is what we 
are tasked with deciding and ( I) see that it is a great project for it and have not heard of anything that would 
make me think otherwise. 
 
Panel Chair Gimmestad:  Linneth. 
 
Linneth Riley-Hall:  So, in looking at the RCW and what our responsibilities are as it relates to alternative 
delivery method and thinking about the traditional Design-Bid-Build delivery method versus using Design-Build 
on this particular project because of the complexities of the project, it seems to me to meet the RCW 
requirements of being a very complex project in itself.  However, that said, it could probably be done as Design-
Bid-Build, but you wouldn’t get the benefits that you would using the alternative delivery method and having a 
contractor involved from the very start of the design phase and going through that process.  I did have a concern 
about experience on the team because that is one of the things that we need to look at, hence my question of 
Robynne’s 10 percent on the project and probing a little bit more as did Rob on that.  And, I think that Robynne 
is correct, that during the procurement phase that’s where her involvement ramps up more and then John 
Christensen kind of takes over in the construction management phase.  Although his experience was finished in 
2012, it didn’t mean his experience or his knowledge of Design-Build went away.  And so, I still feel that he has 
adequate experience on the four projects that they presented that he has done Design-Build on.  Albeit, 
Progressive Design-Build is a little bit different, but it also new for the state of Washington and so, with that and 
with having Robynne who was one of the authors of the RCW mentoring and providing that guidance on this 
particular project, it kind of encourages me that it will be a successful project so long as they utilize the 
consultants and gain that knowledge as they are going along. 
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Panel Chair Gimmestad:  Thank you.  Jim. 
 
Jim Burt:  I agree with all the comments Linneth just made, as I think this is a project that is appropriate for 
Design-Build.  I do question the construction manager that is going be brought on board that their experience 
isn’t noted here, so we are relying on faith that they are going to bring on somebody who is experienced.  My 
questions regarding funding I think are appropriate for the committee whether they have to have adequate and 
appropriate funding.  I know they are a small utility district and they are relying on debt to finance this and I 
think some of my concerns were alleviated when you said some of the debt is falling off and you would be able 
to pay for this.  That alleviated some of the concerns.  And it is up to the Commissioners to actually issue those 
debts when it is appropriate so I am going to rely on them if they have the confidence and ability to make that 
judgment at the time for the district.  Our questions are appropriate regarding the timing. 
 
Panel Chair Gimmestad:  Okay, thank you.   
 
Linneth Riley-Hall:  Could I add another comment? 
 
Panel Chair Gimmestad:  We have got one right here; I’ll get back to you Linneth. 
 
David Beaudine:  I think we have said a lot on this panel and I agree especially in regards to the public comment 
and a lot of that means that we have to take that account as to how that actually plays into the RCW, which a lot 
of it is aesthetics or rate charges and so forth which are not necessarily what we are to focus on, as we all kind of 
had to focus on the management experience.  I think between Robynne and John and their experience within 
Design-Build and the PUD experience within construction in general, I think it takes care of a lot of that.  And 
then the concerns we have had about funding, I think that they have addressed a lot of that and I think we are a 
good position.   
 
Panel Chair Gimmestad:  Linneth, I am going to go down to Jon. 
 
Jon Lebo:  I have almost 30 years in the design and construction industry and one thing that we do all the time is 
we change environment through our construction.  But, we also want to be considerate of the environment so 
whenever we do large, complex projects we like to take the environment into consideration as well as the 
financial and other aspects of the project.  I do want to comment as a Commissioner on another panel, having 
public input is always valuable and makes the project that much better.  It takes a lot of time and effort for the 
public to comment and often times you see only a small number of people commenting on a project, but there 
may be many others that are either supportive or have a negative perspective to the project.  But, I think in 
general when people contribute and are passionate about the project, they are better.  With that in mind though, 
we are only being asked to decide whether or not this agency should use an alternative public works process and 
the benefits that are achieved through that process in using, in this case, Design-Build.  Having been involved in 
many complex, challenging projects, contractor involvement designer involvement early in the process benefits 
the project, particularly when you look at things like risk associated with costs and schedule.  We strive on our 
projects to have that input early so that we can establish prices.  I appreciate the experience that the team brings 
to this project and without regards to the merits of the financial stability, capabilities, or environmental 
considerations, which we are not being asked to consider today, I am supportive of the proposal. 
 
Panel Chair Gimmestad:  Okay, last – Linneth. 
 
Linneth Rile-Hall:  I just wanted to comment on a comment that was made that this team is here as a courtesy.  I 
think it is more than a courtesy, and I wanted to put that on to the record that the PRC – we take our role very 
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seriously in reviewing and evaluating whether or not projects are good for the alternative delivery method and 
they were required to come back to the PRC.  So, that was a requirement and not a courtesy as was dictated 
earlier.  So, I just wanted to correct for the record that we do take our job seriously and it is not as a courtesy that 
we are here, it’s because we want to review these projects.   
 
Panel Chair Gimmestad:  Okay, thank you.  I’ll make one last comment with regards to this.  I am following with 
Jon and appreciate that as much as it is a challenge to manage public comment, but public comment and public 
record is a very important and I have had the opportunity for a long time to sit on chairs and planning 
commission meetings and listen to the public comment and it does provide a better project at the end of the day 
when we all hear all sides that needs to get done.  I am in favor of the project, as I do believe it meets the intent 
in what’s required of 39.10 from a Design-Build alternative procurement process.  I can’t imagine trying to 
figure all the risks associated with the project like this in Design-Bid-Build, as it’s almost next to impossible.  
We are talking about fiscal responsibility and you cannot imagine how to manage what is a fiscal risk at the end 
of a Design-Bid-Build project if you don’t know all the parameters going into it from a bidding standpoint.  My 
general contractor, in trying to bid a project like that, there are a lot of risks that are going to fall outside of 
whether design documents in Design-Bid-Build and I think the Design-Build procurement model allows the 
opportunity to eliminate or at least identify those risks and put a plan in place before you do the work associated 
with that.  So, I believe that this project fits within the parameters to do Design-Bid-Build.  Any other last 
comment?  I’m going to close it up to comments and deliberation from the panel.  That being said, I am going to 
call for a vote on the application.  So, in doing so, I want to make sure that we all considered the public comment 
that we have read and have been provided to us in the written format and then considered as public comment that 
we have heard here publicly today.  I would like everyone to acknowledge that by saying yes.  All panel 
members responded with a “yes.”  Is there anybody that did not take that into consideration?  There was no 
response.  Is there a motion to approve – a motion? 
 
Mike Shinn said I will make a motion to approve their application.  Linneth Riley-Hall seconded. 
 
Panel Chair Gimmestad:  Mike Shinn has made a motion to approve and I believe I heard Linneth make a second 
on that approval.  I am going to call for a vote.  All those in favor of the motion to approve the application, state 
so by saying I and raising your hand.  I believe I see a unanimous vote of eight of the eight members.  Are there 
any nays?  There were none.  We have a unanimous vote and we will send our recommendations to CPARB.  
That closes this panel. 
 
This is John Palewicz.  This meeting is now adjourned (10:37 a.m.).  Thank you everyone. 

 
 
 
Transcribed by Valerie Gow, Recording Secretary 
Puget Sound Meeting Services, psmsoly@earthlink.net 
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