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THE HONOBABLE RICARDO 5. MARTINEZ

UNITED STATES DISTRICT COURT
FOR THE DISTRICT OF WESTERN WASHINGTON AT SEATTLE

UMITED STATES OF AMERICA, et al., ) Case Mo T0-9213
; Subproceeding No. 01-1 (Culvertz)
Plaintiffs,

REVISED DECLARATION (Oct. 13, 2009)
OF PHILLIF A, MEYER REGARDING
PRE-FILED, WRITTEN DIRECT
TESTIMONY

WE

STATE OF WASHINGTOM, et al.,

Defendants.

o

I, Philip A. Meyer, hereby declare as follows:

L. I am over the age of eighteen and am competent to testify on the matters set forth
herein.

2. L hold a B.A. degree m Economics and Paolitical Science from the University of
Bntish Columbia, and an M.A. in Resource Economics from the University of California, Santa
Barbara. T have been employed as an economist for more than fory years, specializing in natural
resoures and particularly fishenes economics. [ have previously been qualified as &n expert

witness and testified in several matters including the Shellfish Subproceeding in United Stares v.
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Waskington, Civil No, 9213, Sub, 89-3. A true copy of my currice/um vitae is attached to this
declaration.

3, 1 was asked by counsel for Plaintiff Tribes in this sub-procesding to testify g5 a
wimness son behalf of the Tribes. My direct testimony is in the form of a written report entitled
“Hetimation of Beonomic Benefits from Added Saltnon and Steelbead Prodection in the State of
Washington. A true and complete capy of my repart is incorporated herein and constitutes
testirmony I would give n open court.

4, Amached and incorporated by referencs herain is my revised report dated
Cletober 13, 2009, in Leu of direct testimony which repodt containg testimony [ would give nnder
oath if offered in open court,

IDECLARE under penalty of perjury that the foregoing is frue and cotrest,

Exceuted this 13th day of Octaber, 2009, at __ V> dosin , Canzda.

V.S,

Pikp A, Mever i
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Marginal Net Economic Benefits Associated with Salmon and Steelhead in the State
of Washington o

L. Introduction.

A 2008 report released by the Washington Department of Fish and Wildlife in
December attributes $3.5 million annoally in ex-vessel payments to Washington non-
tribal commereial salmon fishermen’, and net economie values of $129.4 million
annually to :%creat:'ouul salmon fishers and 351.3 million lo persons fishing recreationally
for steelhead* in waters of Washington State. RE e

Tribal values associated with refurning salmon extend well beyond dollar refurns to
commercial I'Eshlr_-g‘s. .

This report presents estimates C‘fl‘l:lﬁ.‘l'gil‘lil]T net economic benefits associated with salmon
and steelhead stocks in the State of Washington only. The marginal wait utilized here for
analysis is ane adult salmon or steelhead, Extant an estimate of expected salmon returmns
to obtain an indication of scale, existence/passive use benefits are not incorporated in
following sections of this report. Information on benefits to tribes — beyond those that
would acorue from commercial fishing ~ is alsa not presented here.

* TWC Economics, 2008, Ecenomic Analysis of the Nan-Treaty Commeérdial and Recrentional
Fisheries in Washington State. A Repont for Washinglon Department of Fash and Wildlife, p, 7
2 F

SBE

4 See, far example: Central Waahington University, 1591, Potential Effects of OCS Odl and Gas
Exploration and Development on Pacific Northwest Indian Tribes: Final Technical Report. A
Repart to the 1.5, Minerals Management Service. MMS 91-0056.

" In econcenies, “at the masgin” means at the paint where the last unit is added to or subtracted fram
produciion, or consumpiion.
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1. Net Economic Revenue to Tribal and Non-Tribal Commercial Fishermen
and Processors from Increased Returns of Salmon and Steelhead.

Assessment of ner economic walue associated with commercial salmon/steelhead
harvesting and processing is the appropriate measure of cconomic impact from a national
economic perspective.” Met economic value from increased commercial harvest and
processing of salmon refers to the added money revenue geined by these activities, minus
any additional associated costs.

Employment of otherwise unemployed labor resources is to be treated as a net economic
benefit, not a cost”, in such assessment. In applicd terms, this requirement instructs that
coats associated with lgbor, taleen from a labor pool that is otherwise substantially and
persistently unemployed, should not be deducted from net economic value'?

This report follows federal guidelines, and caleulates the net sconomic value for a
cornmercially harvested salmon, based on procedurs used in National Marine Fisheries
Service et al, (2004)." The following steps are employed.

a. Estimate average price per salmon received by commercial fishermen.

b, Subtract any relevant associated fishermen cost to obtain net economiec
value at the fishermen level.

. Apply a net value markup from the price received by fishermen (o
incorporate salmon processing in the calculation,

Prices per selmon in this analysis arc obtained from the tribal compenent of the joint
Washington State’ NWIFC commercial catch statistics data base — and represent averages
fior 2007720082

At the U3, Decennial Censusz (2000), unmglnymmt rates for case tribes were relatively
high - renging from 7 percent to 23 percent’ . Owverall, unemployment rates reported for
Washington State residents were lower — but unemployment for the fishing sector was
estimated above 20 percent in coastal counties',

' 1.5, Water Resources Council, 1983, Economic snd Environmental Principles and Guidelines for
Water and Related Land Resources Implementation Studies. Weshington, DLC,, ULE, Superintandent
af Documents.

* Supra at 3,

" Maticnal Marine Fisheries Service, Puget Sound Tribes and Washington Department of Fish and
Wildlife, 2004, Puget Sound Chinook Harvest Resouree Management Plan: Final Environmental

" Impact Statement, Appendix D) Adtschment Cp. 1
Shpr&.

1% Prejoes abisined by non-iribal eommersdal fehers may vary somewhat from those obtained by iribal
fishers, according o gear employed and varlant spot market conditlons.

H105, Hureaw of the Census, 2004, Characteristics of Individusls in a Speeified Amerdean Indian
Tribe = 2004. STP-14. Census 2000 special tabulation.

" Wegge, Tom, 2003, Estimated Unemplopment Rates for Fishing fndwstre, Chied 10 Washington $ate
Employment Security Depariment, 2002, 2003, Email &t Angust 29, 2003,
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Washington State Employment Security Department identified the overall state
unemployment rate inereasing to 6.5 percent in 2008, Present economic circumstances
indicate that unemployment in the state (inclusive of the more adverse tribal and non-
tribal fishing sectors) has fncreased further,'

Finally, NMFS et al (2004) employed a 100 percent markup for salmon from landed (ex-
vessel) value through processing — and a reduction of 50% of this increment to allow for
aszociated processing costs.”

Considering this information, it is concluded that the percentages applied to gross fishing
revenue to obtain estimated ner economic value by MNational Marine Fisheries, Tribes and
the State of Washington in 2004 refain validity. These percentages will be used here
{Table 1}'* — expressed as a portion of the total value amount at respective fishing and
processing stages.

Table 1

Met Economic Value Coefficients for Commercial Fisheries and Processing
- Added Harvest of Salmon and Steclhead —

Measure Net Economic Coefficient® Economic Value |
(baseling = $1.00)

Gross Revenue Return to 1.400
Fishing
Met Economic Return to Gross Ashing revenue x 94 B4
Fishing
Met Eeonomic Return to Gross fishing revenue x .50 S0 |
Net Economic Return to Gross fishing revenue xl4d | 144 H“_
Fishing & Processing

*The net economic cogfficient represents the proportion of each dollar received by a
fisher or processor that iz counted as nef economic valve under the procedures discussed
in thiz report, Net econamic valves at fishing and processing stages are additive.

Table 2 provides estimates of the net economic valuee per salmon accreing annually to
Washington commercial fisheries and processors from additional hervest of salmon and
steelhead. These values are obtained by applying average 2007/2008 prices for tribal

' Washington State Employment Security Departmeent, 2008, 2008 Washington State Labor Market
and Ecomomic Report. p. 3.

'* Washington State Employment Security Department, 2009, Workforee Explorer: Washington
Jamaary. Downloaded March 9.

J': Mational Marine Fisheries Service et al. 2004 Supra. Appendix D, Attneh, C, p. &,
Supra,

"® The nst sconomic coefficient for non-tribal commercial fishers has hesn increassd slightly (by 04%) in
this report, ta conform to the tribal cosfficient. This adjuestment is consistent with final figures used by
Naticnel Marine Fisheries Service ef al. 2004,
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inside and outside harvests — and modifving these results by the net economic value
coefficients (Table 1),

Met economic values asaociated with further markup of salmon and steelhead revenues to
retails levels are not included in thiz report. Such further value increments can be
substantial

Table 2

MNet Economic Value to Washington Commercial Fishers and Fish Processors
from Return of One Additional Salmon or Steelhead

Species Harvest Price Per Salmon | Net Economic Value Per
Salmon

o ~ Fishing & Processing -
Chinook 355330 —— 576,75
Chum 6,50 936
Coha ~ 14,20 1146
Pink 96 138
Sockeye 11.40 16.42
| Steelhead .23 30,57

IMl. Net Economic Value Associated with Additional Sport Catch of a Salmon.

For several decades*', estimates of comsumer's surplus have been widely used to
determine net economic value associated with goods and services.

{Consumer’s gurpluz) is a measure of the benefit to a consumer, net of the
sacrifice he has to make, from being able to buy & commodity at a particular price.
It iz widely vsed in cost-benefit analysis and other areas of applied economics as
an appropriate measure of changes in welfare. .. =

The US Water Resources Council {(1983) recommended that, where direct market prices
for recreational goods and services were unavailable, comsumer’s surplus could be
determined by two applied methods. The rravel cost method counts the number of visitors
lo a gven recreational site as a function of cost asseciated with distance and travel time.
The second basic pricing method i& via contingent valuation survey, which directly asks

® Gpe, Mational Marine Fishertes Service, 2009, Fisheries of the United States 2008, Silver Spring, MO,
L% Department of Commerce, pp, 38, $0

' Sop, for example; Willig, Robert I, 1976, Consumer's Surplus Fithour Apology, in, The American
E e Review, 5'-‘---r fber, pp.sﬂ‘;-ig'.l'.

= pearce, David W, 1992, The MIT Dictlonary of Moders Economics (4 edition). Cambridge, Mass;
The MIT Press, p. 78,
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respondents how much they would be Wf.l'l'ﬂg rg‘pay for changes in the quantity or quality
of resources or of recreational opportunities™,

Where available researcher time and/or financial resources does not justify a ficld stody
to determine constimer 3 surplus via travel cost or comtingent valuation survey, the Water
Resources Council certified a third procedure — initially called the wnir dgr value method,
basad on examination of prior empirical work and best expest judgment.™ Such transfer
of values from prior work continues to the present duy — end is now commonly termed
berefit fransfer analysis by economists,

Generally, nonmarket values are estimated through original research using
methods such as the contingent valuation method or the travel cost method. The
increasingly rich literature of valuation studies, combined with theoretical
innovations, created the epportunity for less expensive and less time-consuming
approaches to value estimation—a variety of techniques that can be described as
benefit transfer,®

Given the time and finencial resources available to this report; bemefit fransfer anaiysis is
employed here. Two previous analyses are considersd: National Manne Fisheries
Service, Puget Sound Tribes and Washington Department of Fish and Wildlife (2004);
and TCW Eeonomies (2008)"7. These two studies meet requisite “goodness of fit” criteria
for transfer of value results — namely, they were done by recognized experts, and for
federal/state agencies with fishery management responsibility in the waters of
Washington State. Their reported results also provide data specific to salmonids.

Mational Marine Fisheries Service et al. {2004) estimated the average nef econamic value
af spart fishing in Puget Sound waters (including tributaries) at $65 per angler day™,
expressed in Year-2000 dollars — based on earlier survey data from Olson et al., (1991).
TCW Economics (2008) estimated a 2006 net economic value for sport fishing for
salmon in Washington State of $58 per angler dayj" - hased on a survey of prior salmon
sport fishing studies in the Pacific region by Boyle et al, (1998)", The lower TCW
estimate of $58 per angler day is more recently published. Tt will be employed here,

P15 Water Resources Council, 1983, Supra at 67-83.
Far a more extensive reatment of schalarty discussion of contingens value servey methads, see; Mitchell,
Bobert C., and BT, Carson, 1989, Using Surveys to Value Puoblic Geods: The Contingent Value
Method, ‘Washington, D.C: Rasaurces for the Future, The Jobing Hopkins Univeraity Press.

IS Water Resources Councll, 1983, Supra at 8387,

o allen, Byron P_and 1B, Leamis, The decision to wse benaflt vansfer of condwer ariginal valwation
regearch far benefit-con and policy analyeis, in, Contemporary Ecomomic Policy. 0]-Jan-08.

T TCW Ecenomics, 2008, Supra. p. 19

* peational Marine Fishesies Service etal., 2004, Supra st D-49,

** (isan, D., J. Richards and R.D. Scort, 1991, Existence anid Spaer Falees for Doubling the Size of
Columbia Basie Selmon and Steelhend Runs, Rivers. Vol. 1, Mo, |, pp. 44-546.

" TCW Eeoncamics, 2008, Supra at 19,

M Boyle, Kevin, B. Bishep, J, Candill, 1. Charbatmeau, 1. Larser, M. Markowski, B Unswarth, and B
Paterzon, 1998, A Data Base of Sport Fishing Values. U5, Fish znd Wikdlife Service. Economic
Division.
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Dividing ageregate “net economic value” figures for salmon and steelhead, reported in
TCW Economics® Table B, by recreational salmon and steelhead harvest fipures from
TCW's Table &, yields an estimate of net economic value per sport salmon harvested
{Table 3).

Table 3

Met Economic Value from an Added Sport Caught Salmonid

Species Net Economic Value Per Fish

-—-dollars per fish—
Salmon 5460.15 )
Steelhead ) 5470.73

IV.  Present Value from an Additional Salmon or Steclhead Returning to
Washington State = Summed Over 50 and 100 Years.

The average anmuel net economic benefit from an additionzl adult salmonid returning to
Washington State 15 expected to accrue, year after year, over future time. Standard
practice requires economists to sum such annual benefits over a future period of up to
lﬂﬂyem”_ For this analysis, such summed values are reported for periods of 50 and 100
years into the future,

Economists note that benefits accruing in the future may not be essigned equivalent value
with those aceruing at present — ¢ither because persons may prefer to consume goods or
services “now” rather than “later” (social time preference), or because presently available
funds could be invested to earn a fisture economie return (rate of retum on capital).
Consequently, economisis progressively reduce weightings applied to annual estimated
net economic value over each future year by use of a real rate of diseount™ - and then
sum these discounted annual values fo obtain an estimate of the rotal present value of
benedits received.

U5 Water Resources Council, 1983, Supra 21 5,
" Renl discount rates discount the value of benefits received in fature years, minus any effects from
expected future inflation,
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Issues associated with selection of an appropriate discount rate have been extensively
discuzsed in Lind, et al. (1982)"; and by Hartman (1990)", Lind (1990)"%, Lyon (1990}
and Moare and Viscusi (1990, Charles Howe, chair of the special JEEAM (1990)
session on discounting’® summarized consensus from the four papers,

Under current U.S. conditions, a real rate (of discount) of about 2% seems to have
support...

In analyses such as thiz, where henefits are expected to accrue well into the future:

The government's long rerm borrowing rate is a good first candidate for the
discount rate in long-term intergenerational allocation problems.!

The U.8. Office of Management and Budget, in their circular of December, 2008,
recommend use of a real discount rate of 2.7% for future annual benefits lasting thirty
years or more. 2, That rate {s employed here to estimate the discounted present value of
benefits accruing to fishers, fish processors and to Washington State residents in general,
from an added retuming salmon and steelheads — summed over 50 years and 100 vears,
respectively (Table 4],

™ Lind, Robert C., ELI. Arrow, G.B. Corey, F. Daspupta, AK. Sen, T, Stauffer, 1E. Stiglitz, LA, S1eckfish
and B ‘Wilsoa, 1932, Discounting for Time and Risk ln Energy Poliey. Reacurces for the Funre.
Washington, D.C.; John Hopking Press.

* Hartman, Robert W., 1990, One Thowrand Points af Light Seeking a Number: A Case Study of CRO's
Search for @ Discount Rete Policy, in, Journal of Enviroamental Econontics and Management, 18,
8-3 10 8-7.

* Lind, Robert O, 1990 Reasresting the Government s Discount Rate Poliey in Light of New Theary and
Dt ine @ World Econarmp with a High Degree of Capiral Mebiling, in, Joarnal of Environmental
Economics and Management, 18, 5-3 1o 5-24.

" Lyan, Randelph M., 1990, Federal Discount Rore Palicy, the Shadaw Price of Capinal, ard Challenges
Sfor Reforms, in, Journal of Envirenmental Economies and Management, 18, 5-29 o 8-50.

* Macre, Michnel I, and W E., Visusi, 1990 Dircourting Envivansrental Heelth Rizks: New Evidence and
Folicy fmplicatians, in, Jowrnal of Environmental Economics and Management. 18, 5-51 1o 3-62.

** Motes 44 through 47

4 owe, Charles C., 1990, feiroduction: The Sacial Discauni Rare, in, Journal of Environmental
Economics and Management, L8, 5-2.

* Lind, Robert C., 1990, Supra at 5-24.

* Exgeutive Office of the President, 2008, 2009 Discount Rates for OWE Circalar No. A-84. Office of
Managzment nnd Budget. December 12
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Table 4

Present Valoe of Salmon-Related Benefits from an Additional Salmon or Steelhend
Returning to Washington State Each Year - Summed Over 30 and 100 Years at a
Real Disgcount Rate of 2.7% -

Bengficiary Annual Net Benefit | Total - 50 Years | Total - 100 Years
— ] Per Fish _—
anefim- - -
Commercial Fishers
& Processors:
: Chinook 53.30 1,492 1,884
: Chum .50 152 230
: Coho 14,20 417 517
: Pink 26 7 14
: Sockeye 11.40 g 403
: Steelhead 21.23 34 73l
Spaort Fishers:
: Salmon 460,15 12,883 16,284
: Steclhead 470,73 13,180 16,658

V. References.

Allen, Byron P, and John B, Loomis, 2008, The decision (o wre benefit transfer or
conduct original valuation research for bengfit-cost and policy analysis. Contempaorary
Eeconomic Poliey. January 1, 2008,

Boyle, Kevin, R. Bishop, J. Caudill, J. Charbonneau, D, Larsen, M. Markowski, B.
Ungworth and R, Patterson, 1998, A Data Base of Sport Fishing Values, 1.8, Fish and
Wildlife Service, Economics Division.

Central Washington University, 1991, Potential Effects of OCS Oil and Gas
Exploration and Development on Pacific Northwest Indian Tribes: Final Technical
Report. A Report to the US Minerals Management Service, Ellensburg, WA, MMS 91
(565,

Executive Office of the President, 2008. 2009 Discount Rates for OMB Circular
No. A-94. Washington, D.C: Office of Management and Budget. December 12.

Hartman, Robert W, 1990, One Thowsand Poines of Light Seeking a Number: A Case
Study of CRO's Search for a Digeount Rate Policy, in, Journal of Environmental
Economics and Management, 18, 53 to 5.7,
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)

I, KIT RAWSON, hereby declares as follows:

1. Tam the senior fishery management biologist for the Tulalip Tribes and have been
& harvest management biclogist for the Tulalip Tribes since 1986 and make this declaration in
that capacity.

2. 1 have a Bachelor of Science degres in biological sciences from the University of
Arizona (19757 and a Master of Science degres in biomathematics from the University of

Washington {1950).
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3 Prior to my employment with Tulalip 1 was a fisheries biometrician with the
Alaska Department of Fish and Game for five vears, T was a member of the Pacific Fishery
Managemeni Council’s Scientific and Statistical Comumnittee from 19911998, T was a member of
the Puget Sound Technical Recovery Team from 2000 o 2007 and now am on the successor
Puget Sound Recovery Implementation Technical Team. [ am & Certified Fisheries Scientist with
the Amercan Fisheries Society.

4. [ have been previously qualified as an expert witness and have testified on a
number of occasions in Lhited Stares v. Washingion, both through live testimony and through
affidavits and declarations.

5. Attached and incorporated by reference herein is my revised report dated
October 13, 2009, in licu of direct testimony which report contains testimony [ would give under
oath if offered in open court,

I DECLARE under penalty of perjury that the foregoing is true and correct.

Executed this 13th day of October, 2009, at The Tulalip Reservation, Washington.

Kit Rawson

REFISED DECL, OF KIT RAWSON
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UNITED STATES V., WASHINGTON - CAUSE NO. 9213 - SUBPROCEEDING 01-1
(CULVERT CASE)

WRITTEN REPORT AND DIEECT TESTIMONY OF KIT RAWSON
APRIL 3, 2009 TO ACCOMPANY DECLARATION OF APRIL 3, 2009
REVISED OCTORER 13, 2009

L. Current status of Pacific salmon in the Poget Sound region

The rivers entering the greater Puget Sound region, including Puget Sound proper,
Admiralty Inlet, the Whidbey Basin, and the United States side of southern Georgia Strait,
the San Juan Islands, the Stait of Juan de Fuca supports six speeies of the genus
Oncorlynchus, five species of Pacific salmon, plus steelhead. (Table 1),

Table 1. Species of Pacific salmon and steelhead (Oncorkyncing spp.) in Poget Sound with
summaries of status under the Endangered Species Act (ESA) and the Salmon and Steelhead
Stock Inventory (SASSI),

o ESA Status . SASSI Status )
Mumiber of
Number Mumber stocks
endangered, aof rated as
threatenied, | MNumber | stocks | depressed
Common | Scientific Number | or of of mated" | or eritical
name name of ESUs" concern® stocks” o status”’ &
Chinook o
salmon | tshawprscia 1 1 R 12 | (55%)
Chum
salmaon . kera 2 1 55 42 3 | (e
Coho | | |
salmon | Ok | 1 | 1 46 | 3 | a7 | e |
salmon 0. gorbuschi 2 0 13 13 4 (31%)
Sockeve
salmon 0. nerka 1 0 4 4 4 (100%%)
Steelhead
mout | O mopkiss Lo 1 fooae | 31 | 18 48
Ohverall 3 4 08 | 149 55 (37%)

* This counts ESUs with spawning grounds wholly or partially within the greater Puget Sound region. See
hip S ww owr noag, gov S ESA-Salmon-Listings/ .

M e hirps S wd i wa o figh sage Ssassl 92 pdf

“Unrated stocks were classified as “unknown" stawes doe o lack of sufficient information to make the
asessment.

“Percent of rated SASS] stocks thar were in depressed or eritical status.

Page 1 of 30
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T weill discuss the current status of these species as related to what we can say about how
their current status compares with their condition in a time before major impacts to habitat
from converting land from forest to farms and cities, modification of shorelines,
introduction of pollutants, modification of sreamflow patterns, and blockages of access to
habkitat from dams and culverts.

A broad overview of salmon status 15 provided in the comprehensive review undertaken by
the National Oceanic and Atmospheric Administration, Fisheries Division (NOAA
Fisheries) in the late 19903, for carrving out their mandates under the Endangered Species
Act (ESA). They classified the Pacific salmon in Puget Sound into 8 evolutionarily
significant units (ESU) ! of which 4, or 50% are listed as endangered ar threatened, or
classified as “of concern™ (Table 1Y

A maore detailed assessment of Puget Sound salmon starus is in the comanagers’ (State of
‘Washington and the treaty tribes) review of the status of all Washington salmon and
steelhead in 1993, This analysis, in which [ participated, resulted in a report called the
Salmon and Steelhead Stock Inventory (SASSI". The first step used available information
on geographic location of spawning aggregations, average fish size, age structure, migrafion
timing, and genetics to divide the species into stocks, or separate breeding populations.
Pacific salmon biologists consider the stock to be the appropriate unit for conservation and
for evalvating the status of a species. Those of us working on SASSI identified 2009 stocks
this way for all six species in the Puget Sound region (Table 1),

Our next step was to examine available information on wends in abundance and
productivity to classify each of the stocks as “healthy”, “depressed”, or "critical.” We
classified @ number of the stocks, lacking reliable abundance tend information, as
“unknown” status, We assigned depressed status wo stocks that are producing below levels
that would normally be expected and critical status to stocks that are so low in abundance as
1o be biologically impaired by that fact alone. Although this isn't exactly the same thing, it
is similar to an assessment that a group of fish may by threatened with or in danger of
extinction. Of 149 Pacific salmon stocks in Puget Sound whose status we rated, 55, or 37%
were either depressed or critical; of 22 rated Chinook salmon stocks, 55% were in these
categories; of 37 rated cobo salmon stocks, 46% were i these categonies; and of 31 rated
steclhead trout stocks, 48% were in these categories (Table 1)

Chinook, coho, and steelhead, the three species that most depend on a long period of
rearing in freshwater streams and rivers’, have the highest fraction of depressed and critical
stocks in the SASST analysis, with 495 of 90 rated stocks being either depressed or critical.
Chum, pink, and sockeye, on the other hand, which do not require significant stream and

! The ESL is, for Pacific salmon, the equivalent of a "species” under the ESA and is the basic wnit that is
tlassified as endangered, threatened, or of concern.

*OF 32 ESUs on the entire west coast from Washington to California, 27 are now listed as threatened or
endangered.

* g/ Fwd P wia.gov fish/ sassi/ sassio2 pdf

Y. Groot and G. Margelis (eds ). 1991, Pacific salmaon life histories. University of British Columbia Press,
Yancowver.
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river rearing habitat’ have 59 rated stocks in the Puget Sound region, of which we only rated
19% as depressed or critical.

By definition, and as will become clearer in the discussion of harvest management below,
the SASSI depressed and critical stocks, and the ESA listed ESUs, are not able to provide
direct fishery benefits from natural production at any level, or only at levels much less than
what they likely provided under more pristine conditions of habitar, SASSI critical stocks
and ESAlisted ESUs, in particular, must be managed with a primary goal of preventing
further impairment or extinction. Although a combination of actions in the areas of harvest
management, hatchery production, habitat protection, and habitat restoration is necessary
for full recovery of salmon stocks, harvest management actions are typically the firse and
sometimes the only actions undertaken for conservation of depressed and crirical stocks.
But harvest reductions alone are not sufficient to increase salmon production, as recent
experience shows, Lost habitat must be restored, and currently productive habitat
protected, if these harvest reductions are o result in improved salmon production.

In SASST, we classified the remaining rated stocks as healthy, but this classification is
associared in the report with a strong caveat that “healthy” does not imply that these stocks
are performing at levels similar to what they likely did under conditions of pristine habitat.
In fact the report states . .if a stock states were rated against pristine habitat, every stock
could be rated depressed or worse.” © In fact, salmon biologists consider most naturally
produced Chinook stocks in Puget Sound, whatever their SASSI rating, to be at abundances
of between 10% and 25% of historical, pre-development, levels. This assessment 15 based on
modeling of the relationship of habitat condition to Chinook salmon production for stocks
throughout Puget Sound using the Ecosystern Diagnosis and Treatment (EDT) madel’.
There is no similar comprehensive analysis available companng current status with pre-
development status for other Pacific salmon species throughout Puget Sound. However, it
15 likely that natural production coho and steelhead stocks, at least, are currently at
abundances well below historic levels, no matter what their SASS] status is.

It should also be noted that the majority of returning adult Chinook, coho, and steelhead in
Puget Sound today are artificially produced at hatcheries, mainly to provide some fishing
opportunity in the face of declining natural production.  Although fishery managers
undertake extensive monitoring and research to distinguish hatchery production from
natural production, some fraction of the salmon identified as natural production are in fact
derived from hatcheries and wouldn't be there if the hatcheries weren't producing fish.
Thus, it is likely that the assessments of the current status of these species err on the

# Sockeye salmon require lake rearing habitat but do not normally require significant stream rearing habitat,
However, there are some sockeye in Puget Sound rivers that are not apparently associated with lakes, See
Groot and Margolis 1991,

* SASSL p. 18

" The use af the EDT analyss to estimate histonic produection and recovery goals, and to compare these with
current production for Puget Sound Chinook salmon, is documented in a report from the Puget Sound
Technical Recovery Team: Rawson, K., K. P. Currens, B. Fuerstenberg, W. H. Gracber, M. H.
Ruckelshaws, M. J. Sands, I. B, Scott v grep. Combining demographic and habitat-based approaches to
triangulare on viability criteria for Puget Sound Chinook salmon populations, December 16, 2004,
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optimistic side, and, the actual condition of natural production is worse than these
assessments suggest. Also, the SASSI analysis was based on conditions more than 16 years
agoin 1992, If state and tribal biologists repeated the SASSI classifications today, the
statistics, at least for Chinook, coho, and steclhead, would likely indicate a more degraded
TESOUICE,

2. Canses of the decline in statos

Scientists and planners working on salmon recovery usually group the human-caused
factors causing natural production salmon stocks to be in a degraded state into three areas:
harvest, hatcheries, and habirat®, Other factors, such as ocean conditions, also affect the
status of salmon stocks. 1 will address each of these in turn and then discuss how, in
combination, they result in the current degraded status we see for many stocks.

Harvest

The state's and tribes’ current approach to salmon harvest management is covered in detail
in a later section. In general, harvest controls are implemented to assure that sufficient fish
pass through to spawning areas so that the runs will continue to survive at a high enough
level to provide future harvest. Appropriate harvest numbers or rates” for narural
production fish depend on the abundance of the rerurn in a given year and the expected
productivity™ of the fish allowed to spawn.

Salmon management biologises usually predict both abundance and productivity using
statistical relationships necessarily developed from data collected for some number of years
extending into the past. Error in forecasts is introduced due to the intrinsic variability of
salmen populations and variability caused by not taking into account all of the factors that
affect abundance and productivity. Besides variability, a bias, or a tendency to forecast too
high or too low, can occur if the basic production regime has changed since the time the
data underying the statistical relationships underlying the forecasts were collected, This
situation could occur if the amount or quality of habitar has changed, and 15 especially
prevalent for the analyses underlyving the harvest management guidelines (minimum
escapement numbers or maximum harvest rates) because those analyses are usually only
completed infrequently and thus are based on older data.

In addition to errors and uncentainty i forecasting abundance and productivaty, there are
errors in actually implementing a harvest management plan, i.¢. harvesting a particular
number or fraction of fish from a particular stock. These errors are mainly caused by
uncertainty of stock origin in a particular fishery (most salmon fisheries harvest a mixture of
several to many stocks) and uncertainty in the prediction of the number of fish that will be
harvested {or otherwise killed such as by being caught and released) in response to a
particular fishing regulation.

* Sometimes these are called “the 4 H's” with hydroelectric facilities added as fourth area. For Puget Sound
wark, however, the effects of hydroelectric dams are usually considersd as part of “habitac”,

* i the Fraction of the population that may be harvested

1" { . number of fish in a futune genemtion prodeced per spawning adule in this peneration
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Despite the opportumity for error at many points, salmon harvest management has generally
been successful in the Case Area for at least the past couple of decades. Managers track
many fisheries closely as they occur, use information from the fishery to update estimates of
abundance, use sophisticated techniques to assess the stock composition in fisheries, adjust
openings by rime and area, and change fishing plans during the season in response to real
nme information. Recendy, when faced with uncertainty, managers have started to use
risk-averse, precautionary approaches to setting fishing plans, especially when they lack the
ability to adjust a fishery during the fishing season for some reason.

As a result of the above, natural escapement numbers for many stocks in Puget Sound have
been higher in recent years than the several decades before that. For example, the year 2001
saw the highest Chinook salmon spawning escapement for the Snohomish River since the
beginning of the database in 1965, and 2008 saw the second highest level (Fig. 1). The 4-
year moving average Snohomish Chinook escapement has been consistently above 6,000
fish since 2001 and below that level in all but ome year from 1963 to 2000 (Fig. 1). There is
a similar pattern for Chinook escapement in the Skagit and other Puget Sound rivers.

Snohomish Chinook

|
0 H I
|

1965 1969 1973 1977 1931 15385 1980 1533 1997 2001 2005

i
|
i
i e Mg tural EScapement  <-eeees &yt MA,

Figure 1. Snohomish chinook salmon escapement, 1965 - 2008. Annual observed values and 4-

year moving averages (MA) are shown. Data from WDFW as reviewed and agreed to by the
tribes.

Similarly, recent years have seen the highest escapements for coho (Fig, 2) in the
Snohomish and chum (Fig. 3.

The increases in escapement for Chinook, coho, and chum since the late 1990z can all be
antributed to decreasing harvest rates (for example, Fig. 2). However, there has been no
cotresponding increase in production that resulted from the higher escapements for any
species, as shown, for example, by the failure of these runs to continue to grow, and in fact
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exhibit some decline in recent years' escapement. From this and other lines of evidence'' |
conclude that overharvest is not a current factor limiting the production of salmon in most
Puget Sound rivers.

e f50 e Tintal

| 200000 |- B [ —
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Figure 2. Graph of natural spawning escapement (Esc, lower line) and total run size (Total,
upper ling) for Snohomish cobo, 1986-2006. The difference between the lines is harvest, which
has greatly decreased over the period. The upturn in escapement is not associated with an
increasing run size, suggesting that the escapement increase was duoe to the harvest reduction.
SOURCE: My analysis of run size nsing exploitation rates from post-season *backwards
FRAM®™ model runs computed by Larrie Lavoy of WDFW,

Hatcheries

Hatcheries have been used for more than 100 years in Puget Sound. As habitat was lost
blocked, or irrevecably modified, agencies continued to build enhancement facilities with
the thought that they could make up for declining natural production of salmon. Today
they are ubiquitous, with state, tribal, and federal hatcheries operating in every major
watershed (Fig. 4).

The theory behind salmon hatcheries is that, by removing a portion of the production from
the dangers of part of the natural salmon life cycle, the overall productivity can be increased,
thereby creating an opportunity for harvest that would not be present using natural
production alone. The portions of the narural life cycle avoided in the hatchery life cycle are
spawning, incubation, and early rearing. In some programs, fish are held and fed forup o a

" For example Sharma and Hilborn, Ca J Fich Aquoar S0 58:1453.1463 (2001) analyzed data for coho salmon
in [4 western Washington streams and concleded that *.. the streams appear not 1o be spawner limited,”
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abitat
It is almost universally agreed among salmon biologists that the principal factor contributing
o the decline of salmon in the Case Area is loss of habitat required at several key life stages,
for example, spawning and rearing, and degradation of the quality of remaining habitat that
has not been fully lost,

Qcean Conditions

Survival of salmon from the point of migration from the estuary to the ooean to return to the
river of orgin is subject to fluctuating survival rates,  Whereas some of the relationships
between human activities and salmon survival in freshwater habitats are well understood,
managers usually treat survival in the occan as a “black box” that cannot be altered by our
actions. Marine survival patterns are characterized by both interannual fluctuations and
regime shifts. The latter represent fundamental changes in average survivals lasting 10 -20
years and giving rise o periods of “low”, “moderate”™, or “high"” ocean survival. The
challenge [or scientists trying to understand the causes of variability in salmon abundance is
to control for marine survival fluctuations when looking for relationships with other factors.

The relationship berween marine survival and freshwater survival can be illustrated in a
conceptual mode] from an article by Peter Lawson, now with NOAA Fisheries (Fig. 5. In
the face of both fluctuating ocean survival and degrading or shnnking freshwater habatat, a
salmon abundance graph will show a pattern of fluctuating decline, As an example, using
one of the longest available datasers for Puger Sound salmon, the terminal run of Skagit
River Chinook appears to follow this pattern very closely (Fig. 6). The year-to-year
variations reflect oscillating drivers, such as marine survival, annual climate variation, and
the like. But, the averall trend for the 50-year period is downward, which can only be due
1o the effect of comtinually worsening freshwater habitat conditions. This pattern of
fluctuating decline 15 seen in time series graphs of many Case Area salmon run sizes and
catches,

A recent real world example of the conceptual model in Fig. 5 is the collapse of the
Sacramento River fall Chinook stock and subsequent closure of the entire salmon fishery in
California and southern Crregon.  Experts reviewing the causes of this decline cite poor
ocean conditions as the proximate cause of the production failure™, However, they poine
out that habitat loss and degradation has greaty weakened the resilience of Sacramento
Raiver fall Chinook such that the effects of poor ocean survival are exacerbated. They state
that the ultimate cause that turned a production decline intw a collapse was the loss of
habitat quantity, quality, and diversity, and rehance on a small number of hatchery
programs. Poor ocean conditions can cause poor survival, but loss of freshwater habitat
warsens the effect of this on the resource.

" Lindley, 5 T and 25 coauthors (2009) “What caused the Sacramento River fall chincok collapse? Pre-
publicaticn report o the Pacific Fishery Management Council, March 18, 2009,
heep:/ Awww.poouncil.org/bb 2008 0408 H2b_WGR_0409.pdf
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Figure 5. Graph of the relationship between freshwater production tremds and marine survival
fuctuations, SOURCE: Fisheries magarine'.

Skagit Spring + Summer/Fall Chinook Terminal
Run Size
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Figure 6. Skagit River terminal area chinook run size, 1952- 2002, SOURCE: Skagit Chinook
recovery plan.

"* Copied from Lawson, P. {1993} Cycles in ocean productivity, trends in habitat quality, and the restoration of
salmon runs in Cregon. Fisherls, Bethesda, MDY
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3. Current state of the salmon fishery
Current Harvest Patterns

In the Boldt Case area salmon harvest has shown a general pattern of decline for the last 30
years, at least. Tribal harvest deviated from this pattern for awhile, after the final decision in
LM 8§ v Washington when tribal fleets expanded after the tribes were no longer prevented from
exercising their rights to harvest 30% of the harvestable surplus from runs passing through
their usval and accustomed fishing areas. However, since the mid-1980z, both tribal and
non-tribal harvest in the Case Area has shown a fluctuating downward wend (Fig. 7).

~l
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Figure 7. Total harvest of salmon and steclhead, all species, in the Case Arca, 1974 - 2003.
SOURCE: Harvest information provided by Keith Loz,

Like salmon runs, salmon harvest is variable and affected by many factors. Tribal harvest
numbers are determined by run sizes, fleet effectiveness, salmon prices, alternartive
economic opportunities, harvest of Case Area runs north of the US/Canada border, and
comservation constraints on fisheries targeting abundant species in order to protect less
abundant species harvested coincidentally. In my opinion, the decline in all harvest sinee at
least the mid-1970s, and the decline in tribal salmon harvest since the mid-1980s 15 due to a
general overall decline in salmon abundance and diminished opportumities on the ability
harvest abundant stocks because of increasing requirements to conserve weak stocks,
Although many factors affect salmon abundance and harvest opportunity from year to vear,
the overall downward trend can only be attributed to loss of habitat quantity and quality.

Aldthough tribal harvest opporfunities continue o be available, these are increasingly
dependent on strict controls as wo the tme, places, and manner of fishing, as well as on the
artificial production of fish at salmon hatcheries. For example, the Tulalip Tribes harvest of

" Declaration of K. Lutz April 2009,
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Chinook salmon has shown a slight decline over the past 30 years, but a major shift or the
entire fishery to a small rerminal area where harchery fish can be targeted (Fig. 8). A similar
shift is evident for coho (Fig. @), Thus, due to chronic conservation concerns and lowered
abundance of namral origin stocks, much of the Tulalip usual and accustomed fishing area
is closed to salmon harvest at all Hmes or opportunities are greatly diminished. Much tribal
harvest now depends on hatchery fish produced at the tribes” own on-reservation
enhancement facility.

Tulalip Tribes Chinook Catches
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Figure 8, Tulalip Tribes chinook salmon harvest by area, 1978-2008. This shows the shift of
nearly all harvest into Area 8D, a small terminal area where tribal members can harvest
retorning fish that were produced by the tribe at the Tulalip Hatchery, Nearly all of the tribe's
wsual and accustomed fishing area, extending 120 miles from the Canadian border to sonth of
Seatile is permanently closed (o chinook salmon harvest due (o conservation concems for nagural
chinook stocks. SOURCE: WDEFW-tribal fish ticket database.

The reliance on hatchery production for maintaining harvest prevails for many of the tribes
in the Case Area, especially in Puget Sound, For example, in terminal area net fisheries for
coho, which are predominantly tribal, nearly 70% of the catch has on average been of fish
that were preduced in hatchenies (Table 3). Thus, these tribal fisheries depend heavily on
hatchery production for coho salmon harvest oppontunity.

While hatchery production can provide some harvest opportunity in the face of declining
natural production, it comes at a cost in funds required o run the hatchery and potential
negative impacts of hatchery fish on natural stocks, Hatchery fish are also less diverse than
wild fish in their life history patterns and thus more susceptible to declines from natural
catastrophes or changes in natural conditions. A current example is the recent severe
decline of hatchery Chinook from the Sacramento River system and closure of the entire
ocean fishery from Cregon south for at least two years. Increasing reliance on hatchery fish
is most often associated with increased risk to fisheries. Only robuse natural production can
support sustainable salmon fisheries over the long term.

Page 13 of 30
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Tulalip Tribes Coho Catches
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Figure 9. Tulalip rnlﬂ.'s mhn cltchm. 19?3—2003, ahnwmg a ui:u& to Area 8D similar to that
shown for Chinook in Fig 4. SOURCE: WDFW -tribal fish ticker database.

H M. 0 the C.

Irs the Case Area, salmon fisheries are jointly managed by the Case Area tribes and the State
of Washington, These comanagers share responsibility for conservation of the resource and
jointly determine how fishing opportunity will be apportionsd between the non-tribal and
tribal fishers so that each side will have a chance to harvest their share of the resource.  The
managers are them responsible for issuing and enforcing regulations that apply to their own
users and that fit within the jointly developed management plans.

Salmon harvest management seems straightforward on the surface. A stock of salmon (for
example, all of the fish of one species returning to a single river system) will have a
requirement for a number of fish that must remain unharvested (“escapement goal™) and
pass through to the natural spawning areas in the river system. This number is often set as
the population size that will allow for maximum sustainable harvest as determined either by
analysis of observed escapemnent and return data from the recent past or from an analysis of
current habitat quantity and quality.  Fish returning in excess of this escapement goal are
deemed harvestable, and the harvestable fish are allocated 50% to tribal fisheries and 50% to
non-tribal fisheries,

Due to several factors, this simple model of salmon harvest management rarely applies in
the real world, One complication is thart the model does not work if there are fewer fish
returning than are required for the escapement goal. Three factors often lead to this
situation 1) low production due to degraded freshwater habitat, 2) poor survival in éstuary
and ocean waters, and 3) interceptions of fish north of the southern United States — Canada
border,
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When fewer fish than required for the escapement goal return, one might assume that there
would be no harvest on that stock. However, the second complication to the simple harvest
model comes into play here, namely the mixed-stock problem. Neardy all salmon fisheries
are comprised of mixtures of stocks and species. Only rarely is a single species harvested,
and even more rarely is all of the catch of one species from a single stock, In terminal areas,
in rivers or near their mouths, or near hatchery release facilities, salmon harvests are
predominantly of a single stock, but nearly always, there is some mixture of stocks in every
fishery, and every stock is found to some degree in many fisheries. Thus, o realize a zero
harvest on even just a few stocks might mean complete closure of much of the entire west
coast to salmon fishing, Therefore, some low level of harvest is allowed on weak stocks,
and fisheries are “shaped” through time, area, and gear restrictions to maintain low harvest
rates on stocks of conservation concern while allowing more harvest on stronger stocks, To
address the complexity of the mixoure of stocks and fisheries, the comanagers use a
computer model in their annual fishery planning discussions.

The FRAM Model for coko and Chinook

Salmon fisheries occur all along the west coast, with different stock mixeures for each
combination of gear type, fishery location, and time of year, The comanagers use the
Fishery Regulation Assessment Model (FRANM) to predict the cumulative impacts of annual
fishing plans on west coast Chinook and coho stocks'”. The coho FEAM includes 123 stock
groups, representing neardy all west coast coho production. The Chinook FRAM includes
33 stock groups, representing most Chinook salmon production spawning in rivers from
north-central Oregon northward to southern British Columbia. There are 73 fisheries in the
Chinook FRAM and 198 fisheries in the coho FRAM. Most “stocks™ in both models
represent aggregations of actual stocks or populations and most “fisheries” in both models
represent aggregations of actual fisheries (a particular gear type fishing in a particular area at
a particular ime period). The coho madel divides the year into five segments'* (' ime
steps”), and the chinook model into four segments™, again representing an aggregation of
what might be more accurately portrayed at a finer time resolution. So, the complexity of
the model may be represented by the product (time steps]) x (stocks) x (fisheries). But this is
only a fraction of the complexity of the actual fishery.

The FRAM model uses abundance predictions for all of the model stocks as one key annual
input. These are completed by the comanagers' biologists in December and January of each
year, usually vsing statistically-derived relationships between the number of fish returning
and prior spawning escapement, prior juvenile outmigration, and environmental variables.
Where the numbers of juvenile outmigrants can be estimared with some degree of accuracy,
as with in-river smolt traps for Chinook and coho or with beach seining for pink and chum
firy, this often a precise predictor of subsequent adult returns for naturally-produced fish. 1F
Jjuvenile outmigrants cannot be directly estimated, then surrogate variables, such as the
number of fish in the spawning escapement (directly related to the potential number of
Jjuvenile putmigrants produced) , quantity of streamflow in the summer low-flow period
(dircctly related to the amount of freshwater rearing habitat), and the effect of high water

17 See Mode] Evaluation Workgroup, 2007, “Fishery Regulation Assessment Maodel: An overview for eoha
and Chinook". Pacific Fishery Management Councl, Portland, OR, and supporting documents cited therein,
'® Janedun, Jul, Aug, Sep, Oct-Dec

'® (prioe year) Oct-Apr, May-Tun, JulSep, Oct-Apr (fallowing year)
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THE HONORABLE RICARDO 5, MARTINEZ

UMITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTOMN

AT SEATTLE
UNITED STATES OF AME-RE-\, et al., -I
Plaintiff, No. CT0-9213 !
Ve, Subprocesding 01-1
STATE OF WASHINGTON, ef al., DECLARATION OF TYSON WALDO |
Defendant. |

I, TYSOM WALDO, declare as follows:

I wm over the age of eighteen, a Uniled States citizen, and am competent (o testify as 1o the
multers set forth heretn, | make this declaration on the basis of my personal knowledge, skill,
experience, traming, education and review of the State's culvert data, provided to the Trbes in
this case, This declaratson is made by me for the purpose of explaining how [ prepared the

maps and tables identified as Plaintiff Intervenor Tribes Proposed Exhibits.
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‘Habitar.dbi™ have already bean adjusted for habitat quality and the annual 60-day low flow period.

373  InJanoary of 2009, the State provided o WDFW FPDSI| Habitat.db( file containing
habitat survey data from 1339 sies. Of those 1339 sites, 806 sites have ot least some measure of
stream lemgth habitat upstream. OF those 1339 sites, 460 sites have al least some measure of
“Spawning Habitat™ upstream, and 507 sites have at least some measure of “Rearing Habitat”
upsiraam.

374 Tqueried the FPDSI CULVERT.dbf and FPDSIPT.Abf 1o select sites that are
slate-owned and potentially blocking anadromous fish passage. This resulted in 1155 sites. For
those 1155 sites, there are FPDSI| Habitatdbl records for 1068 sites. From those 1068 sites, at
least 634 sites have some measure of recorded habitat gain. Specifically 634 sites have a measure
of habitat length, 411 sites have a measure of spawning habital area, and 458 sifes have a measure
of rearing habital area, OF the 634 sites, 147 are multiple upstream barriers and are removed from
the potential lineal gain estimation. OF the 411 sites, 117 are multiple upstream barriers and are
removed from the potential spawning habilat gain estimation. OF the 458 sites, 134 are multiple
upstream barriers and are removed from the potential rearing habitat gain estimation. Upstream of
the remaining 487 sites with a measure of lineal gain, there are potentially 705,79 miles of
upstream habitat, Upstream of the remaining 294 sites with o spawning habitat measure,
there is potentially 758,550 square meters of spawning area, and upstream of the remaining
324 sites of with a rearing habitat measure, there is potentially 3,702,693 square meters of

rearing aren. The results are found in Proposed All Tribes, “Table 1. Estimate of anadromous

CT0-9213, Subproceeding 01-1 (Culveris) Law Cfices of Lawren P. Rasmusaen

1804 Thind Suenige

Secwities By, Suils 1030

DEEIE}.:R[?HON OF TYSON WALDO Sesllle, WA, 56101.1170
- »

06-523-0800
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salmon habitat upsiream of DNR and DOT barrier cul verts.”

38 WDNR Culveris.

38,1 The WDNR daiasets , Barriers. mdb| Culverts GIS datased, the *P1-2 21-all fish
barrier costs 7-03 xls", the DNR_Update of Culverts for 1™ & 2" Setxls and DR 's-repaired
barriers dec 2006, xls were provided 1o me by counsel on December 19, 2006, In January of 2009,
T received the file ‘DN repaired barriers nov2008.xls” and the RO00E653| culvens.shp file, In
Tune of 2009, Treceived *barrier] 208 x1s", a list of the 457 remaining DNR blocking culverts in the
Case Area. The following assessment of WADNR barrier culverts in the case area is based on the
list provided in the ‘barriers| 208 x1s"file, the ROODEG33| culvents shp file and on the *FI-22 1 -all
fish barnier cosis 7-03.x1s™ file.

382 Tlinked the'barriers | 208 x15” to the ROMIBA53| culverts.shp file. I queried on the
[CLVT_ANAD FLG] field 1o select WDMNR culverts associated with anadromous habitat in the
case area. | queried 230 of the 457 culverts with anadromous fish presence from the combination
of these two DNR datasets.

383 From the 230 blocking WDMNE culverts [ accounted for and filtered out multiple
blockages upstream of & blockage as 1 had done for the stitg-owned culverts in the WDFW data
Ag with those culvers, had 1 not done g0, my query would have resulted in multiple counts of the
same upstream habitat. The final query resulied in 208 WDNR-owned colverts potentially
blocking anadromous fsh habitar.

384 Toestimate polential upstrearn habitat and fish production, 1 linked the 208 sites o

C70-9213, Subprocesding 0111 (Culveris) Law Cifices of Lauren P. Rasmuasen
1304 Third Avenue

. E Securites Bidg., Sube 1030
D;ﬁétﬂ‘ 10N OF TYSON WALDO Seallle, WA BE107-117D

206-623-0000
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the “PI-2 21-all fish barrier costs 7-03_x1s" dataser. OF the 208 sites, 27 have no associoted record
inthe "P1-Z 21 all fish barrier costs 7-03 xls’ file. The 181 culverts that link from ‘barners 12058 xls”
tothe “PI-2 21 all fish barrier costs 7-03 xls" datasel are used for this assessment.

385 The WDNR data reports habitat length above a culvert in the [Upstream Hab, Gain
{fi)] field in the "P1-2 21-all fish barier costs 7-03 xls" dataset. [ converted the values in the field
from feat to miles to summarize potentially blocked habitat length by WRIA in miles. The
WDNR'PI-2 21-all fish barrier costs 7-03.xls" datasel does nol report on spawning habital, so no
spawning habitat is summarized for the WDIINR potential blockages.

386  The WDNR “PI1-2 21-zll fish barrier costs T—C‘S.xis; datasel record “rearng” habigat
inthe [Hab. Gain in m2] feld. Unlike the WDFW data, the WDNR data also does not take into
pocount hobitat qualicy. 1 adjusted the [Hab.Gain in m2| field in the DME data for habicat quality
s that it eould be used to calculate upstream habitat or adult anadromous salmonid production
impacts using the WDFW methodology, To factor in habitat quality, 1 nzsumed a condition of
*Fair® for prtantially blocked habitat above WDNR culverts. 1assumed ‘Fair® because in the
Culvert Assessment Manual ‘Fair® is the defanlt habitat quality weighting {WDFW 2000), The
WDFW methodelogy assigns a weight of 0,67 to a "fair’ condition. I therefore multiplied all the
records in the [Hab. Gain in m2] field by 067 1did not adjust the WDNE habitat areas (o reflect
the annual 60-day low fow period because the data needed to calculate the annual 60-day low flow
period for the WDNR culverts was not available. Additionally, WDNR calculates [Hab. Gain in

ma] as {2+ ([Width_ Ordinary High Water Mark]*[Upstream Hab. Gain_length[)WE, seitis

C70-9213, Subproceeding 01-1 {Culverts) Law Officas of Lauren P, Rasmuasen
1904 Third Averue

o 5 Securlies Blg., Suile 1030
Dﬁi]&ﬁéﬁgﬂﬂ[\l OF TYSON WALDO Sextn, WA 98101-11710
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already a wetted area fraction of total habitat area.

87 From these data, 1 summarized that there is potentially 195,75 miles and
364,713.56 square meters of anadromous salmon habitat upsiream of 181 WADNR barrier
culverts.. The results are found in Proposed All Trbes' Exhibits “Table 1. Estimate of
anadromous salmonhabitat upstream of DNR and DOT barrier culverts,™
Task 3: Potentially blocked habitat above state-owned culverts,

. I8_Tahle 1. Estimate of anadromous salmon habstat upstream of DNR and
DOT barrier culverts. pdf.
Pursuant o 28 US.C. § 1746, T declare under penalty of parjury that the foregoing is true and

comect 1o the best of my knowledge. Executed this 13" day of October, 2009, at Bellingham,

Washington.
Tyson Waldo
CT0-9213, Subproceeding (1-1 {Culverts) Law Otfices of Lawran P. Rasmusaen
1004 Third Avenue
DECLARATION OF TYSON WALDO Suuiies Bidg. Sulo 1030

Seatle, WA 361011170
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EXEQCUTIVE BUMMARY

Wild salmon' have important cultural, ecological, and economic value
to the people of the state of Washington. one threat to this
resource is human-made migration barriers created by improperly
installed or updersized culverts commonly installed to allow road
crossings over salmon-bearing streams. Many wof these culwert
barriers exclude juvenile and adult salmon from valuable habitat,
resulting in a decrease in salmen production and harvest
opportunity. The 1991 Washington State Legislature recognized that
culvert barriers threaten sustained =almorn populations and the
resulting harvest opportunity in this state. Hence, the
Legislature in 1991 directed the departments of Fisheries (WDF) and
Transportaticn (DOT) to cooperate in the inventory and correction
of salmon migration barriers at state highway road culverts during
the 1991-15%3 biennium. This repert documents 1991-93 biennium
aotivities to date and planned activities feor biennium 1993-85.

For biennium 1991-%3, WDF and DOT participated in fish barrier
resclution through two Memoranda of Understanding (MOU). The first
concerns WDF, DOT, and Departnent of Wildlife (WDW) compliance with
the Hydraulic Code. The second is an interagency agreement by WDF
and DOT to conduct a f£fish passage inventeory of state highway
culverts and to correct six known barrlers. This was subseguently
rodified to correct five barriers and te complete preliminary
planning of two others. The optimistic goal of fish barrier
resolution at all state road culverts is 20 years.

WDF and DOT also participated in interagency training and edccation
of biclogists, environmentalists apnd engineers. This included a
full day training on salmon life history and fish passage problems
at culverts.

Consistent with the interagency agresments, WDF has initiated an
ongoing inventory of state highway culverts. Te date WDF has
ingpected 726 state highway culverts in five of the six DOT
districts. ©Of those inventoried 264 (36.4%) were determined teo
interfere with fish passage some percentage of the time, of which
126 (17.4%) were total blockages (Figure 1). Many more barriers
are expected to be found with further inspections. Also, upstream
habitat evaluation must still occur for most of the blockages.
complete correction of all existing state highway culvert barriers
will take decades of planning, Ainventory, evaluation, and
construction. Thie effort will clearly reguire administrative
support for interagency cooperation.

' The orientation of this report Llo coward salmon, but many comments arze

applicable to wild steslhead as well.
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BACKGROUND

The five spacies of salmen which evelved in the Pacific Horthwest
are strongly anadromous, meaning they reproduce in fresh water and
mature in the osean. All salmon have in common a regquirement to
u=e clean, stable, well oxygenated gravel habitats for spawning,
often in the terminal headwaters of freshwater streams and rivers.
Access to these habitats cannot be blocked without endangering
locally adapted salmon. However, through the activities of humans
and rare milestones in nature, salmon are sometimes blecked from
prime spawning and rearing areas. A significant threat tc the
complete life cycle of any distinct group of salmon is road
construction and the installation of road culverts, which often
pose migration barriers. Inecreasing numbers of roads and culverte
are a common product of a growing human population in Washington.
culverts often pose immediate or eventual migration barriers to
salmen due to design which does not ever allow fish passage or
design that does not account for the dynamic nature of flowing
water, therefore resulting in a delayed barrier. These dynamics
gre caused by changes in hydrolegy of streams due to road-
associated agtivities such as paving, fires, or clear cutting.

A common miscenception is that barriers affect enly adult salmon.
current life history research indicates movements of Jjuveniles
upstrean inte springs, ponds, marshes, and seasonal streams. Many
of these areas are blocked to Jjuvenile salmonids by culverts.
Juvenile salmon are less powerful swimmers than adults and their
ability to migrate through culverts is not clearly understood,
which warrants further investigation.

Salmon provide this state valuable sport and commercial fisheries,
ot to do so they must migrate unrestricted to native streams in
sufficient numbers to reproduce abundant, vigorous offspring. In
Fuget Sound and Strait of Juan De Fuce tributaries, an incomplete
WDOF inventory shows that 420 human-caused fish migration blecks of
various kinds exist (excluding hydropower projects). At leaat 350
miles of spawning and rearing habitat are subsequently excluded
from production in those areas. Human-caused blockages to adult
salmen spawning and rearing habitat continues to be one of the most
comeon and avoidable ways fish productiom is lost in the Pacific
Northwest.




604a

FIGH PABGAGE INVERTORY
Frocess

The WDF Fish Passage Inventory can be divided intec four phases: 1)
a search on state highways for stream culverts which prevent or
reatrict the upstrean migration of salmen, 2) further investigation
of stream sections where these culverts are located to determine
galmon presence in the streams and figh access up to the culvert,
3) measurement of habitat gquality and gquant tity above the barrier
culverts, and 4) engineering evaluation of improvements needed for
fish passage. Date menagement and development of project liasts
eecurs Iln conjunction with all Four phases.

Beazch )
Washington is divided into six Districts by DDT. WDF uses those
degignations for the culvert inventery schedule. District

boundaries generally follow county 1lines, though some are
differant. Counties included in each district are: District 1-
Island, ¥ing, San Juan, Skagit, Snohomish and Whatcom; District 2=
Chelan, Douglas, Ferry, Grant and Okanogan; District 3- Clallam,
Graye Harbor, Jefferson, Kitsap, Mason, Pierce ard Thurston;
District 4~ Clark, Cowlitz, Klickitat, Lewis, Pacific, Skamania and
wahkiakum; District 5= Asotin, Benton, <Columbia, Franklin,
Garfield, Kittitas, Walla Walla and Yakima; and District 6~ Adams,
Linceln, Pend oOrellle, Spokane, Stevens and Whitman (Figure 2).

The erder of District inspection was determined so the evaluation
of culverts and streams would coincide with adult salmon presence
to help verify fish access te culverts. For example, District 3,
which includes the Olympic Peninsula, is being inventoried during
Hovember when coho salmon runs peak. Streams in Districts 5 and 2,
where spring and summer chinock are present, were svaluated during
spring and summer of 1892, Por this reason, District 1 was
inventoried first, followed by Districts 5,2,3,4 and 6, Generally,
three months are allotted to the inventory of culwverts in each
distriect.

The ssarch for barrisr culverts is canducted by driving each state
highway and stopping at each stream crossing. The streams are
identified using the WDF Catalog of Washington Streams and Salmon

and a DeLorme Atlas of wagh;ng;gn State. The highway
mile of the culvert is noted, using the wvehicle odometer and
highway mile posts, Those :treams not appearing on either

reference are identified by highway mile. Bridges are assumed
passable and not evaluated.
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Waghington Department of Wildlife Pacifiec Nerthvest Environmental
Database, and any other available information. Depending on the
amount of information obtained from these sources, WDF may alsco
identify species by electroshocking the stream, using a portable
backpack electrofisher.

Downstrean barrlers are lecated by surveying the strean from the
culvert to the mouth. All barriers te salmon are noted. A culvert
with natural barriers downstream may be given no further
consideration as a project of immediate impeortance. If a
resclvable human-caused barrier iz located below & DOT fiszh passage
problem the project still is given a priority.

Habi emeant

The amount of salmon habitat blocked by each inpassable culvert is
maasured next. Habitat ewvaluation beginz &t the barrier, and
proceads upstream. The string from a belt chain is tied to the
culvert, and surveyors (usually two people) walk upstream. The
belt chain measures the distance walked, in meters.

In addition to measuring the length of usable stream above the
culvert, surveys divide the stream intc pools, riffles, and rapids.
Total surface area is aleo calculated. For creeks less than one
mile long, a 30-meter sample is taken after ewvery 0.1 mile walked.
In streams more than one mile long, 60 meter lengths are sampled
every 0.2 milez. In each sample area, the streambed composition is
estimated (percentages each of boulder, rubble, gravel and sand
present), and the stream gradient is measured with a clinometer
[see Appendix C for physicel survey format).

Measurepent continues until a natural barrier is reached, or the
stream i= too small or steep for esalmon use. If a human-made
barrier is reached, the end of immediate habitat is noted, and the
survey iz econtinued. The area above this barrier is termed
potential habitat, If a patural barrier iz reached, or gradients
exceed 7%, the survey is ended.

The information collected in the habitat survey is entered in a
spreadsheet program which wuses the riffle, posl and rapid
measurements to compute the total spawning and rearing habitat
areas (in sguare meters) for both the inmediate and potential
habitat areas. Fool areas are considered rearing habitat, and
riffle areas are considered spawning habitat. Rapids are
considered wunusable by salmon, except as transport waters.
Riffle:poolirapid ratios are also computed.
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The Prierity Index

Characterizing and prioritizing corrections to fish passage
parriers is complex in terms of cost, habitat gain, apd mmlti-
gpecies utilization. Early in the inventory planning stages, a
numeric modeling approach to priocritizing projects was developed,
which recommended correction of those passage problems which were
most feasible first. To do this, the numercus factors which affect
a project's feasibility are used, including: passage lmprovement,
production potential of the blocked stream, size of blocked strean
habitat, affected fisheries, affected stock status listed in the
Hag) State Sa ad Stock Inw (SASEI)', and
project cost. The result is a numeric indicator giving each
project's priority. LOG .25 (the guadratic root) of the project
variables product is calculated to provide a more manageable number
for the priority index. supporting data for the fish passage
prioritization ere attached in Appendix €. The pricrity index (PI)
for each barrier is caleulated as follows:

FI= ¥ [ (BEH) =xFDCIY*
all scovks

Whera:

FI = Friority indewx (i.e., relatiwve project benefit considering cost)

- Proportion of passage improvement (i.e,,proportion of run
expected to gain access by the project)

= annual adult equivalent preduction petential per = (this
incorporates juvenile survival factors if Jjuweniles, but not
adults, utilize habitat, Appendix D}.

= Habitat gain in =%

= Fishery Impact modifier {Appendix E)

3 = a stock managed on & wild stock baslis whose enhancement would
have allowed a higher expleoitation rate at least twice in the
last eight years in mixed stock fisheries (where allocation
units are mixed). (e.g. Skagit or Hoocd Canal coho)

2 = a stock managed on & wild stock basis whose enhancement would
not have allowed a higher exploitation rate at least twice In
the last eight wyears in mixed stock fisheries, but would
typically have allowed a higher exploitation rate in terminal
and/or extreme terminal fisheries (e.g. Snohomish or
Stillaguamish chum).

1 = & stock not meeting the conditions for 2 or 3 (e.g. Hocksack
coho) .

o= Depleted Stock medifier

3 = & stock listed as critical in the SASSI report
(e.g. Snake River spring/summer chincok or sockeye).

Heport is being finalized

11
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2 = a stock listed as depressed or a stock of concern in the
SASSI report (e.g. Nooksack coha)

1 = a stock not meeting the conditioms for 2 or 3 (e.g. Samigh
chum

C = Cost modifier (low, medium, high)

3 = incremental funds needed £5100K because of actual cost &/or
constituency (monhetary} support &/or funds that are already|
programmed for road improvement that do not have to be spent
specifically on fish passage
incremental funds needed >5100K and <S500K....
ineremental funds needed >5$500H....

L]
nn

Aotivities and Costs by DOT District

Pollewing is a summary of WDF work completed to date in each district.
Zee Table 1 for expenditures by district.

Distriot #i

Highway types in District 1 range from the urbanized I-% corridor and
freaways in King and Plerce counties, te rural mountaipn roads in the
northern reaches of the district. Steep rural roads often have high read
fills over stream crossings, making accees and culvert ewvaluation
physically 4ifficuit. High-speed urban roads are alse difficult to
evaluate, due to high volumes of traffic and the dangers of parking and
working along narrow road shoulders. hlsc present are lowland
tributaries which flow through wetlands and agricultural areas. All fiva
species of Pacific salmon (chum, chinook, cohe, pink and sockeye) are
present in this distriet, although not all are necessarily represaented in
each stream. Streams impacted by barriers at state highways in this
district are used by chum and cocho; backwatered areas and small
tributaries are important for the rearing of coho juveniles. Chinook
salmon are also present in this distriet, Rdult chinook generally
utilize large tributarijes, usually spanned by bridges, Scckeye salman
are found in Lake Washington and ite tributaries, while pink salmon are
widely distributed in the district.

Work in this district teck place beginning in January of 1991, and ending
in early April of 1882 (although work began in November, the time betwaeen
Hovember and mwid-January was spent in training and methodology
development). After preparation, inventory in District 1 began January
1&8th. March and April were spent investigating salmon presence and
conducting downstream surveys, and measuring habitat above berrier
culverts. Due to the three-month district limit, WDF was not able teo
completely evaluate all state routes in this District, nor were we able
;ﬁ s‘ar"’ﬂ}' the stream ares above and belew all of the impassable culverts
cund.

12
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APPENDIX C
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Bupporting data for DOT inventsry fish passage prierity index.

COHG

Estimated smolt to adult survival for Washington stresms =
10%. State of Washington Departmant of Fisheries
pepartment of Hatural Resources Progress Report No. 233
Riverine Pond Erhancement Froject October 1322-December
1983, N. Phil Peterson, October, 198% p. 33.

Eztimated fingerling to smolt survival for Skagit River
waters = 40%. Skagit River off channel trapping. Chris
petrick personal communication - 1992,

Estimated production per sguare meter of habitat for echo
galmon emolts = .42/square yard or .5/sguare meter.
Hethodology for Determining Puget Sound Coho Escapement
Goals, Escapement Estimates, Pre Season Run S5ize Prediction
and In-season RFun hAssessment. Technical Report 28,
Washington Department of Fisheries. 1977.

Based on this information the estimated adult production per
sgquare meter of total stream area in Washington streams is
.05 adult ccho per sguare meter of stream area.

SPRING CHINOOK

Marshall and Britton (1980} use coho production potential to
apply to spring chinook - assumes that yearling epring
chinoock and yearling coho ccoupy their respective habitats
at the same densities = .5/M sguare.

Mean smolt to adult survival (Lindsay and Jonasson = 1981)
and Wahle et. al. (1281) estimate .4 te 3,2% smolt/fadult
survival, sean of this = 1.8% for spring chinook. White
Salmon River Froductivity Report Draft, Novembar 198%, p.
19,

Spring/Summer chinock meodifier = .009% adults/M square of
total habitat.

EALL _CHIMOOK

IFIM Method - resulting value is factored by a smolt

density value of .37 smolts/M sguare (Chapman — 1981),
derived from research on the Big Qualicum River in British
Columbia. Mean survival from smolt to adult = 1,5% (Walhe
and Vreeland = 1978) White Salmon River Productivity Report
= Hovember, 198%. Draft. p. 22.
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EOCKEYE

Foerster = 1968 estimates overall survival of Fraser and
Columbia River Seckeye at 0.25% egg to adult. Further he
estimates the sustained catch to escapement ratio at 4:1 fer
those regions. P. 68. Foerster further documented one
fully utilized 360 square yard section of Williams Creek to
be at 103 females and 109 wmales for a demsity of 1.5 sguare
yards (2.9 sguare maters). At densities above this "new
unspawned fish attempting to start a redd were attacked by
pthaer females.™

Hence: for sockeye, one sockeye redd = 2.9 meters sguare of
spawning habitat. Two spawning adults will produce 3,500
eggs » .25%. Owverall survival = 8.75 adults per 2.9 meters
sgquare = 3 adults produced per meter sguare of spawning
habitat (p. 122).

Foerster, R.E., The Sockeye Salmon, Onoorhynohus nerka.
Fisheries Research Board of Canada, Ottowa 1%88. Bulletin
162.

Tom Burns, unpublished, calculated chum production by the
Tollowing:

0.5 (female/meter sguare) X meters sguare of spawning
habitat X 2,500 eggs/female X .10 egg to fry survival X .01
fry to adult surviwval.

Currently it is proposed this model uses chum feasibility
for pinks.
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EXECUTIVE SUMMARY

Fer many reasons, protection of sakmon and trout and the oritical habitat in which they live is
essantial in the Pacific Northwest. One serious problem to salmonid production in Washington is
impassable road culverts. In numerous cases, miles of productive freshwater anadromaous fish
habital have been blocked from anadromous fish by a single barrier road culvert Comection of
human-made barriers to fish migration is one of the most cost effective habital restoration
strategies avallable because habitat gains from a minimal amount of work are often large. Hence,
fish access ta habitat has become an impartant, timely issue and has been addressed by the
Washington State Legislature during the bienniums 1881-1993 and 1893-1995. In addition,
earrection of human-made fish migration barriers is required by the following State Laws: RCW
75.20.060, entitled “Fishways required in dams, obstructions-penalties, remedies for failure”, RCW
75.20.061, "Director may medify inadequate fishways and fish guards™; RCW 77.16.210, enlified
"Fishways 10 be provided and maintained"; and RCW 77.12.423, "Directar may modify inadequare
fishways and pratective devices™.

Documentation of efforts to inventory and comect fish passage problems at Washington State
highway culverts is the iopic of this report. It examines Washington Department af Transporation
(WSDOT) and Washington Department of Fish and Wildiife (WDFW) activities pursuant to
inventory and coraction of fish passage bamiers at state highway road culverts for the bienniums
1991-83 and 1993-85 It is an update to the Fish Passage Program Progress Performance Repord

ignmni =1 . completed in December 1882, Many methodalogies for this inventon
weare developed in 1891, discussed in the last report, and will be referred to i this document. in
some cases ravisions to the orginal methodology occurmad this bignnium and will be discussed in
this raport. .

Eor the biennium 1983-85 WDFW and WSDOT continued with inventory and fish barrier resolution
through interagency agreement (Appendices [I-IV). The purpose of the agreement is to provide
funding 1o continue with a fish passage inventory of state highway culverts and o comect six
pricritized barriers for the biennium that have resulted from the inventary,

The WSDOT / WOFW strategy for inventary and comaciion of fish passage bariers is as follows:

®  Reporting and documentation of state highway road culvert fish passage problems
(inventory).

. Verification of fish passage up to barmier culveris, quantification and qualification of
blocked habitat, and priortization of barriers for comection based on cost benefit
evaluation called priority indexing.

. Design and construction of fish passage facilites on figh prionity barriers (most cost
effective) with dedicated barrier correction funding.

. Concurrantly identify and correct fish migration barriars associated with safety and
mobility road projects. -
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Ta date, WDFW has completed all of the road culvert inventory segment and has inspacted a tatal
of 1,333 culverts on state routes throughout all six WSDOT Districts. WDFW has identified 340
barrier culverts for further evaluation. WDFW has located a total of 185 total migration barrier
culverts, and an additional 155 culverts having a partial blockage to salmonids,

Total no. of culverts inspected =1,333

Other*-230 Total Barriers-185

Partial Barrigrs-155

100% Passable-7

= Other indicates culverts for which no passability esfimates were made, due to problams
such as no access up to the cubverd, no anadromous habitat gain upstream of culvert. atc

Surveys, habitat nents, and d eam verificafion of fish passage up to identified barrers
have been completed on 91 streams out of the total 340. A total potential rearing area of 318,000
square meters (m?) |s currently blocked by WSDOT culverts on these 81 streams; this is roughly
enough wetted stream area to produce 28,000 adult salimon annually. Approximately 105 linear
miles of spewning and rearing area are known 1o be blocked fram salmonid production by barner
WSDOT culverts on the 81 surveyed streams. All physical surveys are planned for completion by
July 1997,

Working together, WDFW and WSDOT have resolved ten barrier cuivert problems since 1981,
wiih planning underway far resalution of anather six during the next biennium (1885-1997). To
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date, WSDOT fish passage projects accomplished include:

Tumwater Creek Fishway

Parigh Creek Fishway

Fisher Creak Fishway

Green Cresk Fishway

Unnamed Tributary to Skykomish Fishway

Chuexanut Cresk Fishway

Evans Creek Fishway

Bagley Creek Fishway

Sawth Fork Memah River Fishway

Squalicumn Creek Fishway.

Total habitat gained for these projects was 121,000 m?, or roughly ensugh stream area to produce
14 B00 adult salmon annually.

During the 1993-95 biennium, it was recognized that lang-term planning betwean WSDOT and
WOFW should include not only dedicated. independent funding projects, but communication
befween the two agencies to accomplish bamier comaction in conjunction with planned road
projects such as safety and mebility improvements regularly done by WSDOT. Given the number
of barriers identified in the inventory, it would take over a century, with @ much lower benefit 1o cosl
ratio to correct 340 barriers using only dedicated funding {(comecting 3 barmiers/year). The
benefiticost ratio increases as the number of culverts repaired per yeaar increases. Using a methoc
such as road project-assoclated culvert repairs, fives would be done quickly and costs of
mabilization would be greatly reduced since equipment would be on-site or in the vicinity for road
construction. Road project-associated fish passage improvements would require long term
commitment by the legislature and would be beneficial in comecting problems affecting many
depressad salmonid stocks in need of immediate atiention. In the future, this strategy could assist
in avoidance of pefitions under the Endangaered Species Act. Working for correction through road
improvement work, it was determined that over a century of fish passage work could be reduced to
two of three decades. The end result would be a process incorporating accelerated comaction for
high priority barriers and organized, efficient comeciion of the remainder of barriers.

WOFW is continuing interagency education and training efforts with frequent interagency staff
meatings, and by forwarding a quarterly information bulledin update summarizing activities and
strategies 1o WSDOT. In addition, day-long workshops entitled "Fish Passage Design at Road
Crossings™ were conducted on June 2, 1582, November 23, 1583 and June 15, 1984, A repeat is
planned for January 18, 1585, and WDFW is planning to publish articles related 1o fish passage
and inventory of culverts for the WSDOT Maintenance Newsletter, beginning in January 1995.

Conslstent with Interagency agreements, WDFW has completed on-site culvert inspections within
all six WSDOT Districts and Is now working on habitat evaluations and fish use verifications at
culverts thought to be blocking fish from usable habitat. These evaluations will be completed
during the 1885-1997 biennium. Resclution of all culvert blockages will take decades of
planmning, surveying, design, and construction. This effort will clearly require administrative and
legislative support.
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BACKGROUND

It is recognized that salmon and trout are extremely imporant to the culture and economy of the
Pacific Northwest, particularly in coastal communities, whers the impacts of low salmon refurns and
fishing closures in 1984 have left port towns in financial crisis.

Simitarly, it is recognized that wild, locally adapted salmon play an important role in a complex
ecological food web that involves many types of birds and animals; some species listed as
endangered, threatened, monitor, or candidate under the Endangered Species Act (ESA) depend
to some degree on the distibution and abundance of salmon and trout.

Alarming declines in anadromous fish in Washington during the early 1990's have caused intensive
concem among fish managers, commergial and sport fishing interests, environmentalists, Mative
Americans, and legislatures. Overharvest, hydropower development and habitat degradation, as
well s ooeanic events such as El Nifo, are often referred to as causes. One habitat-related cause
for weakening of salmon production which can be comparatively easily resolved is human-made
barriers to fish migrations caused by improper placement of road culverts. Increasing numbers of
roads and resulting culverts are a common product of a growing human population in Washington.
Culverts often pose immediate or eventual migration barriers 1o salmon due to design which does
not allow passage, or design that fails to consider the hydrology of watersheds, resulting in a
delayed barrier. Changes In hydrology of streams can be natural or can result from watershed-
ratated activities such as logaing, road construction, paving, or fires. These factors can cause a
passable culvert to become a barrier once streambed scour occurs below the culvert. in
recognition of this, the Washington State Legislature directed the former Department of Fisheries
(now the Department of Fish and Wildlife) and the Washington State Department of Transpartation
to cooperate in the inventary and eorrection of salmon and trout migration bariers at state highway
road cubverts in the 1991-1983 and 1993-1985 bienniums.

A common misconception i that only adult salmonids are affectad by culvert barriers, as they
return from the ocean to native ivers and streams to spawn. Recent life history studies on
salmonids reveal that culverts can also limit juvenile production by blocking them from important
resring areas. Research indicates the upstream movemant of young salmonids during the winter
maonthg into areas of low velocity such as ponds, swamps, and marshes, oftan referred to as off-
channal habitat. Young salmonids cannot attain the swamming speeds of adults and are easily
biocked from these areas by improperly placed culvents. Itis also a common misconception that
stremms which dry in the summar have no value to saimonids; this is akso not the case. Chum,
pink, and sockeye salmon use these araas for spawning, and juvenile coho salman or chinook
salmon for rearing during high-fiow months.

T - 1000080
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WODF / WDW | WSDOT Memerandum of Understanding (GC 9058)

On December 27, 1950, final signatures wers cbitained for the interagency Memorandum of
Urderstanding {(MOU) GC 9058 (Appendix Ill) among the Washington State Departments of
Fisheries, Wildlife, and Transportation concerning compliance with the Hydraufie Cede (RCW
75.20.100 and Chaptar 220-110 WAC) (Appendix [). Its purpose was to provide a mutual
understanding amang the participating agencies of procedures and standards for the application
and acquisition of Hydraulic Project Approvals (HPA). Within the agreement is the requiremeant that
WSDOT apply for the HPA te WDW or WDF for all instream projects, and for WDF or WDW ta
provide a timely response so road projects can proceed.

The MOU defined key words that frequent negaliations conceming fish migration bamiers:
enhancement, emergency, fish passage barrier, hydraulic project, mitigation, and transportation
project. This MOU requires annual mestings between agencies in advance of construction dates
whara plang for new road construction or maintenance and potential wildlife or fisherias impacls
can be addressed. Other items addressed in this MOU are maintenance guidelines for dealing with
amargencies, neaded tralning, resclution or concerns, and MOU duration. Finally, this MOU
includes an Appendix cutfining fish passage guidelines to be administered at future road cubvert
construction of maintenance sites.

WOF | WSDOT State Interagency Agreement For Fish Passage
Inventory and Barrier Removal (GC 8392)

In 1984, tha Lagisiature directed WSDOT to correct six fish barriers during the 181-83 biennium,
To further facilitate this mandate and locate other fish passage problems at stale highways in
Washingtan, WDF and WSDOT entered into a specific State Interagency Agreement to perform a
fish passage imventory statewide and work collectively in planning projects and developing
agreemants to remove fish barriers at WSDOT culveris (Appendix Il). This agreement commenced
Decamber &, 1981, and provided the initial funding for both the newly organized fish passage
invantory section in WDF and the comrection of fish passage problems. Amounts allocated for
inventory and cormection were $105.000 and $280,000, respectively, for the biennium,

WDFW ] WSDOT Memarandum of Understanding
Inventory and Barrier Removal

On June 24, 1883, WSDOT, and the former WDF enterad into an agreement (WDF 810-000030) to
proceed with work outlined in previous agreements GC 8058 and GC 8382 (Appendix IV}, The
agreement provides funding for statewide inventory of fish passage bamiers on WSDOT nghts-af-
way and removal of bamiars independent of highway construction projects. WSDOT agreed to
provide funding in the maximum amount of $730.000 to correct barriers identified through the
inventory process (refer to Table | for the Budget / Function summary for the WSDOT / WDFW Fish
Passage Inventory). Further, it provided $380 000 to continue nventory activities, with funding by
the 1983 legislature.
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ROAD PROJEGT AND BARRIER REMOVAL PLANNING

During the 1983-25 biennium, it was recognized that long-term planning between WSDOT and
WOFW should include not only funding for dedicated, independent fish passage projects, but alsc

- close communication and coordination between the two agencies
- identification and correction of barriers in conjunction with read werk, and
L long-term commitment by the legisiature

This became apparent when it was estimated that it would take cver 100 years to coffect alf
barriers at state highway culverts with independent fish passage projects alone. Atternatively, a
carafully dasigned bland of this effort with fish passage wark on mobility and safety road projects
eould reduce this ime span io roughly two to three decades. This improves cost efficiency
bacause mobifization and some work efforts at the culvert sites would not have to be duplicated
and because benefits of restored fish production would not be delayed nearly as long. In fact, it
has baan estimated that every dollar spant on fish passage work will return a minimum of four
dollars in fish benafits, even when not considering nonconsumptive values, This is particularly
important for thosa fish stocks that are depressed to the point of potantial listing under the
Endangered Species Acl. Obwiously, cormection of @ problem to avoid such listing would
circumvient the large recovery costs,

Thesa concepts have been embraced by the two agencies, as reflected in the sharing of
mfermatisn concarning anticipated road work and fish passage barriers. Corresponding budget
request packages to implemant this approach have been agreed 10 by the agencies and submitted
{or legiskative approval. The end result will be a procass incorporating accelerated correction for
high-priority bamiers and organized, efficlent cormection of the remainder of barriars,
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Phasa | - Search

The search for barrier culveris was conducted by driving each state highway and stopping at every
siream crossing. Bridges were assumed passable and not evaluated. Streams were located and
identified by name and/or WRIA # (Water Resource Inventory Area #) using the WOF Gatalog of
Washington Streams and Salmen Wilization and a DeLorme Atlas of Washington State. Stream
crossings were also identified by highway mile. After idantification of the siream crossing, data on
the culver were collected using a WDFW fWSDOT Guivert Report form (Appendix VI). If the
culvert appeared 100% passable to salmonids, data was collected only on its size and location.
The passabiiity estimate represents the percentage of fish expected to pass, of those that
approach the culvert and require passage. Passablity varies with flows, species, and tidal
influence, I the cubvert posed a passage problem to saimonids, a passability estimate was made,
and more detailed information was collected. This information included the slope and length of the:
culvert, the dimensions of the plunge pool, mean annual precipitation, substrate composition, and
infiet information, as well as other data®. A photo was also taken of each barrier culvert. Culveris in
local drainage ditches or those on streams with natural bamiers (high gradient, waterfalls) located
immediately up- or downstream of the highway wera not evaluated; in most of these cases, the
siream name and culvert size information was collected, and a code of NA (no access up fo the
culveri) or NG {no habitat gain above the culvert) was noted in place of a passability estimate. The
decision whether or not to evaluate a culvert was made by the inventory team at the site.

Following the inspection of culverts, a priortized list of barrier culvert sites needing further
evaluation was developed for each District. The sites were priortized using the passability, basin
area, habitat quality, feasibility of construction, and species estimates obtained during the culvert
evaluation. Fish presence verificafion, downstream passability, and habitat measurement procead
according to this listing, beginning with those streams. highest in pricrity. Therefore. the first
streams investigated are those with the highest potential benefit to fish production.

Phase Il - Fish Presence { Downsireamn Passability Verification
Ta ensure that barmer correction projects will not be undertaken in areas which are not accessible
to fish, the second phase of the inventory entalts verification of fish presence in sach stream on
which a barrier culvert has been found, along with downstream surveying to detemine i salmonids
have access lo each bamier culvert®, Species present are identified using information from WDFW
Reglonal Habitat Program Mamgem and Area H.ahmit Biologists, local biclegists and residents, the
: S ation, the WDFW Sgawner Survey database,
anﬂ any oﬁer auaiable 1n'furmaunn Spa:aas may also be idantified by electroshocking the stream,
using a portable backpack electrofisher,

¥ The culvert form has wndergons several changes since the Fish Passage inventory began.
These changes include the addisen of seversl pleces of information about bamer culverts,
including: Depeted Stock and Cost Codes (Prorty Index, p.11), Habist Qualty (ranked 1-10},
Fegsibilty {ranked 1-10). and Read F0 Height / Ease of hccegs (ranked 1-10) (Appendix VIL

*  Aseas not acoessible to anadromous fish may receive attention in the future, since non-
anadromous fish 3150 bene from ncreased habita! availability
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Downstream verification of passage entails walking the stream from the barrier culvert to the
mauth. Any impediments to salmonid passage are documented, Culverts with natural barriers
such as falls or barmrier cascades present downsiream are genarally not investigated In more detall
as potantial projects (&t some point in the future, afier resolution of higher-profty projects, they
may be given further consideration). i a resolvable astificial barmer is located downstream, the
stream Is surveysd,

Phase Il - Habitat Measurement (Physical Surveys)

Once dewnstream fish passage has been verified, measuremant of the amaunt of fish habitat
blecked by each impassable culvert is conducted. Physical habitat surveys estimate the amounts
of spawning and rearing habitat upstream of the culvert in square meters (m?). The habitat values
are componants of the Prionty Index madel, which is used for prioritization of potential projects
{Pronty index, p.11). Habitat evaluation and measurament begin at the barrer, and procead
upstream. In addition to measuring the length of usable stream above the culvert, surveys divide
the streamn intc habitat types: pools, riffles, rapids and ponds. This is done by sampling 30-meter
portions every 161 metars (one-tenth mile) more intansively (60-meter portions every 322 maters in
sireams greater than one mile in length). Within sample araas, habitat types (nffle, pool, rapid and
pond) are delineated and measured, sireambed substrate composiion {percentage of boulder,
rubble, gravel and sand) within each type is estimated, and the stream gradient is measured. The
samples result in an estimated ratic between habitat types which is then applied to the total length
af the stream to abtain total riffle, peol, rapid and pond areas. Thesa areas are then used to
calculate spawning and rearing areas (see below). Any artificial bamers to saimonid passage are
also documented. Measurement of habital proceeds upstream from the bamrier culvert until a
natural barrder is reached, the stream is too small for salmonid use, or gradients consistently
excead seven parcent,

The methods for both measurement and calculation of the amount of rearing and spawning habitat
potentially available upstream of barrier culverts have undergone major changes during the 1993-
1995 biennium. Revision of the existing methodology (Legiskative Report, Biennium 1881-1993,
Appendix O} bagan in June 1833, The revised methodology is shown in Appendix Vil. One major
revision incorporated is the breaking of the stream into discrete reaches, defined by gradient,
fributary junctions, and other major morphological changes. This results in the grouping of similar
lengths of stream into the same reach_

Changes have also been made in spawning and rearing habitat area calculations. In the previous
survey format, spawning area was defined as total rifle area. Howewver, since spawning ocours
mainty in late falllearly wintar, when flows are at or near Ordinary High Water, and habitat types
other than riffles may be used for spawning, this method can result in an underestimation of
spawning area. The revised physical survey format defines spawning area as the sum of the areas
of each habitat type at Crdinary High Water, multipled by the habitat type's gravel percentage.
The Ordinary High Vater line is defined as the point where “the presence and action of waters are
=0 common and usual and so long continued in ordinary years, as o mark upon the soil or
vegetation a character distinct from that of the abutting upland” (WAC 220-110-020, 1994). Widths
at Ordinary High Water are determined during the survey using the bank vegetation line, and other
hydrologic evidence. Spawning area is then further multiplied by a Habitat Quality ModHler, which

10
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LIMITING EACTOR - If a habitat quality modifier other than 1 is assigned to a reach
indicate why in this space. A simple note will suffice (dairy waste, unstable bed,
lacking riparian vegetation, lacking in stream covar, imigation refurn water, stream
dry, high summer temperatures etc.

SURVEY ALL POTENTIAL HABITAT ABOVE A BARRIER - Wa will eliminate the
category “immediate habitat” and call all habitat above a barrier potential habitat.
This will include habitat above secondary bamiers upstream of subject barrier
provided the barrier has a reasonable potential for comection. When secondary
barriers are encountered their location should be entered into the "multiple barriers™
space in your fiald data notebook as distance in meters above the primary barrier.
This may be directly tied to the data base via the unresolved fish passage problem
identification report which you are currenily completing at each man made barrier
located.

1) Stream length
a) A belt chain measuring in meters and using a 3 strand, biodegradable
thread iz wom, and the siream is walked from the downstream end of the
survey anea.
b) To determine total potential habitat available above a barrier, the survey is
continued to a point when the gradient consistently excesds T.0%fora
distance of at least one tenth of a mile or an anadromous barrier is reached.
¢} MULTIPLE BARRIERS Freguently, additional man made or temporary
(beaver dam, log jam) barriers exist which must be corrected 1o realize the
potential habitat gain above the primary barrier. In this case, note the river
mile of each additional bamier in the "multiple barrier” space on your survey
form and identify your method of river mile identification (chain belt, stream
catalogue, aerial photo, USGS quadrangle).
d) A fish passage barrier identification form should be filled out and submitted
for each man made barrer ancounterad,
&) The multipke barrier river mile locations will appear as an additional field in
our fish passage database.

2) Sample Frequency
a) Where the survey is predicted to be over 1.0 mile long, sample sections are
60 meters in langth and taken at the beginning of each 0.2 mile {322 meters)
section of stream. b) Where the survey s predicled to be under 1.0 mile long,
sample sections are 30 meters. in length and taken at the beginning of each
0.1 mile (161 maters) section of streamn. MNote: Depending upon the location of
the end of the survey, the rate of sampling calculates out to be no less than
18.6% of the total stream length surveyed.

T - 1000182
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Introduction

Inventory and correction of fish passage barriers associated with rosdways and ather sructures is
& growing prioricy for those who manage Washingron's streams, lakes, and wetlands,
Department of Fish and Wildlife, tibes, and private crganizations have recently assessed fish
passage at mary culvens under sate kighways, county roads, and privare driveways. As arcsult
of these assesements, the difficulties salmonida face in acceszing habitar onee part of their
historical range has become more apparent. The results of recent inventories in Washington
cstimate salmonids are currently blocked by barrier culverts numbering in the thousands,

This recurnent problem can be comrected cost efféctzvely in most cases. In recognition of tis, the
Washington State Legisiature, the Washington Department of Fish and Wildlife (WDFW) and
the Washington Department of Transportation (WSDOT) have been cooperatively working fo
inventory, assess, evaluste, and cormrest eulvert barriers located on stream crossings under state
highways. (see Appendix [, for 2 summary af the WSDOT Barrier Culvert database).

WSEDOT plans to address all the barriers with their 20 year System Plan, The 20 year System
Plan is a thrée pronged approach. It first desigrates hiphest priority fish passage barriers and
systematically removes these barriers utilizing Environmental Retrofit Program funding,

g dly, a5 Transportation Projects are programmed requiring hydraulics peomits, additional
fish passage barriers are removed. This approach leads to a decrease in barrier removal costs by
combining projects and shering the expense of mobilized equipment, And third, some fish
barriers are removed as a resalt of normal WSDOT's maintenance activities,

Estimates of tha sumbes of barriers requiting correction have recently expanded to include
stream reaches that benafit resident game fish species and habitat associated with stream
pradients up to 20% slope. These changes were required 1o comply with current fish passage and
stream typing statutes. The 20 year System Flan should be reviewsd and opdated 1o reflect thess
changes.

Evaluation of fish passage projects has also been given high priority in the WSDOT imventory
and barrier corzection. This insures completed fishways are functioning properly and providing
durable and efficient fish passage that can increase fish production. To facilitate this a three-
level culvert and fish use evaluation has been desfgned and implemented. Results are presented
in Appendix I1, Appendix [TV, and Appendix TV,

Documentation of comrested basriers, long term planning for funare corrections, methodologies,
and results of evaluations are the topics of this progress report.

Also outlined in this report is a six year WSDOT planning process te facilitate long tem funding
and eaerection of high priority barriers.
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Project Evaluation for Dedicated Funding Frojects, Before and Afier Barrier Removal

Working with recommendations and funding suppert from WEDOT, WDFW has developed a
thres Jevel culver: and fish use evaluation procedure 1o be done on planned and comgpleted
dedicated funding projects. It is intended 1o determine utilization of the newly accessible habitat
and remedy problems associated with fish production such as chronic low escapements, habitat
depradation, or non point watershed problems. Level [ is the initial evaluation to defermine fish
use pricr to a project and during the one year guarantes period following the barrier correction.
Level 1 evaluation is funded by WSDOT and is done on all projects (see Appendix IT and
Appendix [V). Level 2, funded by WDFW, i3 designed to monitor and make appropriate
recommendations on Streams whers utilizasion of target species could not be documented (ses
Appendix 1T and Appendix IV). This may include ebectro-fishing andfor spawner surveys lastng
as long & two brood cyeles (e.g. six years for coho). Level 3 evaluation is peared to measure the
actual increase in production realized on a small number of sclected stréams over a long term.

[t sheuld be noted that Level 1 and Level 2 project evaluations are not designed to estimate
resident or anadromeus population size in target streams. Further, it is not an escapement
estimate, and is not an enumeration of smolt production. Proceduzes such a5 thess are site
specific, detailed, and expensive salmonid stndies beyvond the current scope of thie praject. The
evaluations are intended to ldenify the presence or absence of target species in a stream whers
fish passage is being scrutinized,

Purpose and [nternt

WDFW evaluates completed projects 1 assure they are successful in achieving free and
unobstructed fish passage. After conswracting a fish passage project with dedieated funding a
one year guarantes period allows for observation of conditions during winter flows when fish
typically use the facility. We observe bydraulic conditions in the fishway and foot survey stream
reaches above and below the project for adult spawners and/ or evidence of juvenile uss (electro-
fishing), During this time, if deficiencies in passability of the structure, or deficiencies that could
reducs the pormal expected project lifs are detected, plans are mads to effect cormections. We
have found that willzation of sewly opened habitat is heavily influsnced by adult spavwnsr nm
strength which varies annually in response to an entive matrix of epvironmental and fish harvest
conditions. Memy species of salmonids such as coho and steslhead seek out cover and effectively
avoid detection. These species also tend to disperse widely in stream systems making it diffioult
1oy bserve theen when numbers are low. [n some cases, fish production in quality streams may be
lowr due 1o many factors - imcluding existence of the initial barmer culvert, low escapements,
habitas problems in the tasget stream unselated 1o the barrier, and inadequate time for fish
production to cycle up on 2 stream blocked by a barrier culvert for many decades,
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O Sire Project Ingpection

An on site review consists of physical assessment by project team members to confinm that the
new fishway is functioning as designed to freely pass fish. Any structural/fish passage
deficiencies are identified and comected during this tme period which begins immediately after
project construction and ends on December 31 the year following. All work within the first vear
atter project inspection is classified as a Level I evaluation.

Adwlr Spawner Surveys

The primary objective for adult spawner surveys is to determine target species presence or
absenee above and below anewly completed WSDOT fish passage installation or 1o evaluats a
WEDOT pre-project barrier. Spawner surveys are conducted for 500 meters above and balow the
projest, o to the conflusnce with a larger body of water downstream, or o a natural barrier
upstream, A belt chain is wsed to measure 500 meters upsream and downstream where surveyors
tape is placed 1o mark the end of the survey area. Survey results are then recorded and copies
forwarded to the WDFW Fish Management Program. If the reaches above and below the
fishway are deterrained o be ransport waters and local biologists indicate the likelihood of
spavmers elsewhers, the team relocates the survey accordingly. Pre- and post-project spawner
surveys must be done (ses Appendix IT and Appendix 111 for resulis of adult spawner surveys).

Electro-fishing

Electro-fishing is primarily used 1o determine target species absence or presence above and
below a newly completed WEDOT fish passage installation or o analyze a WSDOT barrier. It is
intznded to tigger appropriate action if for any reason fish are not responding o the barrier
correstion. Uapnjnﬂsbommﬂﬂm&nigﬁanﬂlﬂuhmﬁm{mmﬁihﬂm
compiction of the project), the Level 2 evaluation begins a plan for recovery of tasget stocks so
lovar imy bers that » practical, ble exp ion for neteral colonization is limited. This
may continue for a period of six years depending on recovery of target spacies.

Tuvenile electro-fishing andior minnow wepping is used to determine target species presence if
adult surveys indicate fish were found in extremely low numbers, An individual warershed
approach is taken and problems associated with that specific watershed discussad by the
SSHEAR eveluation tessn, An approach to fish recovery, if needed, is then prescribed for the
specific stream being evaluated.

Genesally, electro-fishing is done without block nets and within the first three pools or riffles
above and below the culvert. Exceptions are made in those cases whers known, high quality
habitats that are mose likely to hold juvenile fish, exist in aress other than this reach.

The primary result of juvenile smdies iz to verify fish use in streams whers adult surveys have
not verified adult use. These data, along with physical habitat information, are ussd by the

12
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with the stream in question are determined by the evaluation teem. Details oo the approach,
fevel, intenairy, and location of the evalistion are determined by the ream.

Resulis and Discussion

In streams evaluaed, fish showed a wide variety of responses to new fish passage facilities. [t is
important o note some fish fums are extremely low in Washington, and will take time, possille
further enhancement effort, and key habitat and harvest management decisions for fish
popuiations to rebuild, As expected, some oewly apened habitats were immediately takcen
advantage of by fish populations, while others showed oo measured recovery. Adult surveys, the
primary evaluation technique, revealed 14 of the 21 new fshways had upstream escapemnens after
project completion. Of the 13 fishways where electre-fishing was condueted, 6 wers determined
to have a significant population of target species above the new fishway, 7 did not and were

determined to require further monitoring,

Snmsmh&qmilﬁdﬂhr&nmhdﬂmﬁﬂpmin%mbmodym If fish
. populations are not recovering, further steps will be taken to rebuild the depressed stock. Steps
might include further analysis of upstream or downstream barriess, selective debris remoival,
fencing, beaver dam notching, repair of other buman-mode barriers in the system, or channel
roughening in bedrock sections. The primary metbod resstablishment of extirpated fish stocks
will be supplementation (fry or fingerling planting). A recommendation to pursue recovery using
supplementation will be made to the WDFW Fish Mansgemnant Program, if the Level 2
evaluation process shows a fsh siock {s a0t recovering on bts own,

Six Yeor Planning Decument
At the request of WEDOT, WDFW has prepared a prioritized list of projects to be implernented
over the next three biennia. This list is the result of further project evaluation, development of

sie year plan is included in Appendix VI

13
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I. A Sense of Urgency

Overview

Salmon, steelhead and trout’ have beer, and continue to be, a critical part of Washinglon's history,
culture, economy and recreational enjoyment. They are a basic and important natural resource, a
symbol of the natural beauty of the state. Salmon are also valued for subsistence, for nutritional
health and for the spiritual well-being of tnibal people.

Salmon have been vital to the sport and commercial fishing industry, Fishing provides jobs,
supports businesses, and provides quality recreational experiences for a significant number of
families from Washington, around the country and the world. For example, the U5, Department o!
Commerce estimates that in 1996 sport fishing contributed more than $704 million o Washington”
econemy, The decline of salmen is affecting families, communities, the state and the northwest
region as a whole, The loss of salmon also means the loss of revenue for tribal economies
historically dependent on salmon.

Much has been written on salmen biology and their environmenizl needs and the increasingly
adverse impacts on salmon populations and habitats caused by human activities. (See Chapter VIL
C for list of references.) Elsswhere in this decument you'll find basic information on salmon
problems and the potential consequences of the listing of the salmon as endangered or threatened
under the federal Endangered Species Act. This chapter conveys the importance of taking actions
now by preventing further harm to salmon populations and habitats, and by implementing long-
term conservation measutes and programs to reverse (he decline and recover the salmon.

An Indicator of Quality of Life

Salmon life history takes them through many ecosystems - rivering to estuarine to marine and back
again. Salmon are important mdicators of the aquatic and riparian ecosysiems they inhabit, The
well-being of salmon is also an indicator of the health of many other species, as well as an indicato
of the environmental guality and health of ecosystems. This includes indications of health for
human uses, from dnnking water to swimming,

Sustained salmon productivity can be maintained only if diverse biological communities and
genetic diversity of salmon are maintained, and watersheds and ecesystemns are healthy and
properly functioning. The basic needs for salmon spawning, rearing and migration are:

¢ adequate amounts of cool, clean and well-exygenated freshrovater;

»  fully functioning riparian corridors with larpe woody debris in the streamn channel;

* For the purposes of the Strategy, the term “salmon’ will be used to refer 1o all species of salmon,
steelhead, trout and char native to Washington State,

L1
Statewide Strategy to Recover Salmon = Exrnction s Mot an Oprion H-
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»  high quality estuaring, nearshore and marine habitats;

adequate supply of food, cover and refuge from predators,
unimpeded access 1o and from freshwater.

Unfortunately, human activities have altered most, if not all, of these basic needs. Salmon are
‘batthng for survival, with their populations and habitats either at critical levels or at nsk. Many
wild salmon stocks have been significantly depleted and are being driven to or near extinction.

A Symbwl in Decline

Salmon populations were historically numerous and abundant in the rivers of the state and along
the Pecific Coast. The Columbia River with 1,210 miles was the greatest producer of wild salmon
in the nation, with 10 million to 16 million salmon produced anpually. Salmon runs now range
fram 3.2 million to less than a million, 75% of which are from hatcheries.

Fluctuations in the sbundance of salmon have been observed for several decades. While some of
the declines are normal and reflect the natural variation in ocean, freshwater and estuarine
environments, buman activitiea have severely accelerated the rate of decline of several salmon
popalations. For more than two decades scientists and fisheres experts have wamed of the decline
of salmon and the degradation of their ecosystems. Various stock status reviews have noted the
dechne of salmon in Washington. For example, the 1993 Salmon and Steefhead Stock Inventory
(5 ASSI) stated that |ess than 503 of Washington's salmon stocks were in a healthy state, As
defined in SASSL a healthy stock is one “experiencing production levels consistent with its
available habitat and within the natural variations in survival for the stock.” Generally, coastal
populations currently tend to be better off than populations inhabiting interior drainages. Losses of
stocks in inland areas of the Columbia River system have ocourred over a greater percentage of
their range than species primanily limited 1o coastal rivers,

Stress Factors

Declines of wild sakmen closely parallel the settlement of the Pacific Northwest by Euro-
Americans, starting i the earfy 1800s. For more than a century, people degraded and destroyed
streams, rivers and estuaries by farming, logging and developing land and water; over-fished;
introduced non-native species; and substituted haicherv-produced fish for wild fish.

Uinfavorable natural conditions contributed additional stress. [t is important to note that the effects
of natural disturbances (e.g., droughts, fires, volcanic eruptions) are quite different from the effects
of human-cavsed factors, Natural disturbances are wsually relatively short in duration and oceur on
an infrequent basis. While human factors may contribute minimal impacts individually, the
number, magnitude, duration, and cumulative impacts since settlement combine to form the
primary cause of the decline of numerons salmonid stocks,

The degradation or modification of habitat conditions by buman activities influences salmon

growth, reproduction, migration, demand for food and other biclogical and physiological functions.
For example, alteration of stream flows can mterfere with upstream migration of adults, and reduce
or climinate stream rearing and spawning habitats, Many of the human impacts arc interrelated and

L2
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are cumulative in their effect. For exampile, a heavily over-fished stock has fewer spawners and is
far less able to adapt to changing habitat conditions related to land use practices, such as
urbanization or logging. Dams that black access wo large areas of upstream habitat may fragment
and reduce the genetic and biological diversily of a species in a basin to the extent that it may be
unabie 1o withstand further impacts from fshing, poor land use practices or interhreeding with
hatchery fish,

Human factors have taken place over a long penod of time and have affecied particular salmon
stocks or watersheds 1o varyving desrees. Future population growth - projected by the Office of
Financial Management (OFM) to increase by 36% between now and 2020 - and its associated
confinued urbanization and land disturbances will more likely expand the peographical exient and
intensity of habitat loss,

“These human factors are addressed in the Statewide Strategy to Recover Salmon in terms of the
“four H's" - habitat, hydropower, harvest and hatcheries. By keeping the strategy focused on key
hurnan activities and actions (e.g., forest practices, agricultural practices, fish harvest, etc.) we hope
to focus attention on the effects of those activities and the changes we need (o make 10 protect and
restore salmon and watershed health,

ESA Listings of Salmon: Difficult Issue for All

The protection of salmon populations and habitat oceurs under several federal and state laws.
Unforiunately, the decline and continuing losses of salmon stocks, as well as diminished abundance
and genetic diversity, is evidence that some of the laws are either inadequate or not fully
mrpl:mﬁi.edmd enforced. The declining status of many salmon species and populations has
resulied in their listing as either endangered or threatened under the federal Endangered Species
Act (ESA)

‘The listings of anadromous fish present new and difficult issues for the state, particularly in the
heavily populated Puget Sound area, and there is little historical precedence or experiences upon
which tp draw. Now, or in the very near future, key regulatory mechanisms of the ESA, such as
prohibition against taking or harming a listed species, (which includes significant habitat
medification or degradation), may be wriggered. This will require all of us to change our behavior,
from how we water our lawns to how we grant approval to new projects.

In summary, salmon play a cntical role in our cconomy and way of lifs, But they are facing an
uphill battle for survival. Ne specific factor is solely responsible for the salmon problem, Salmon
have evolved to withstand natural disturbances such as Noods, drought, predation and ocean cycles.
However, these disturbances are ofien accelerated by human factors. Given that the stresses to fish
populations posed by low points in natural ceean productivity cycles can oceur over a decade or
more, continually shrinking freshwater habitat presents very senons risks. In addition, many
human factors contribute directly to the salmon problem, such as forest and agricultural practices,
water use and development, intensive and continued urbanization, fish harvest and hatcheries. The
listings acrass 753% of the state are cause for great concern, and will have direct consequences for
any actions taken that might harm the species or its habitat,

L3
Statewide Strategy to Recover Salmon — Extinction s Mot an Opion
A Sesse of Urgency H-D0002478
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Update on Anadromous Fish Passage Culvert Barriers
on Forest Service Roads within the US v. Washington Case Area

Bob Metzger
Aquatic Program Manger
Olympic Mational Forest, USDA Forest Service
July 1, 2009

Fish passage barrier inventories were initiated by National Forests throughout the Pacific
Marthwest Region in 2000 to collect initial information on potential culvert fish passage
herriers on Forest Service roads. As of 2002, preliminary results identified 63 culvens
within the case arca that blocked access to Y4 mile or more of anadromous habitat. These
culvert barriers blocked access to a total of 35.2 miles of anadromous habitat. Additional
inventories singe 2002 have provided more detailed information abowut potential fish
barrier culverts within the case area and have caused some initial barriers to be deleted
ard some other sites to be added.

The Forest Service has implemented an aggressive program to correct culvert fish
passage barriers throughout the Pacific Northwest Region, New crossing structures are
designed to meet stream simulation standards to provide passage for all species and all
life stages of fish by Regional direction. The 2005 MOU berween WDFW and the Forest
Service Regarding Hydraulic Projects Conducted by Forest Service in Washington State
alzo requires the use of the stream simulation approach for new culverts on fish-bearing
streams. Site investigation and selection of appropriate stream simulation designs are
guided by the 2008 Forest Service document Stream Simulation: An Ecological
Approach ro Proviging Passage for Aguaric Ovganisms ar Road-Siream Crossings.

Where road segments that contain the culvert fish passage barriers are no longer needed,
fish passage barriers are corrected by removing the crossings altogether and
decommissioning the roads. In some cases, storms have washed oul the barrier culverts
and restored access for anadromous fish. Fish passage stroctures will be installed at these
sites if the flood damage is repaired.

Fish passage has been restored at 36 anadromons culvert fish passage barriers on Forest
Service roads within the case area since 2002, Completed culvert barrier correction
projects are reported annually to WDFW and to the US Army Corps of Enginesrs as part
of our Hydraulic Projects MOT and Corps 404 Permit RGP for Forest Service Fish
Projects in Washington State, respectively.

There are currently 27 culvert fish passage barriers within the case area that block more
than ¥4 mile of anadromous habitar. These culverts block access to a total of 19.3 miles
of anadromous habitat.
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Tahle 1. Anadromous Culvert Fish Passay

s¢ Barriers within case area

Forest # Culvert Barriers Habitat Blocked

Olympic 5 5.7 miles

Mt Baket- 2 9.6 miles
| Smoqualmie

Gifford Pinchot 1] 0 Mo anadromous

culverts within case

_— area

Okanogan- 0 0 Mo fish culverts

Wenatches within case arca

Taotal 27 19.3 miles

At least three anadromous culvert barrier correetion projects have been funded and will
be implemented within the case area in FY 2009 or 2010, Two anadromous bartiers will
e removed on the Olympic National Forest. One culvert will be corrected on the My
Baker- Snoqualmic Mational Forest. These projects will reestablish access to another 5.1
miles of anadromous habitat, Additional culvert barrier corrections are in the planning
and design phases on bath Forests and will be implemented as funding is available.
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Design of Road Culverts for Fish Passage

State’s Exhibit W-083-8

Page 000001
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Cresign of Aoad Cubverts for Fish Fassage |

Design of Road Culverts for Fish Passage
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Design of Road Cibverts for Fith Pasiage T

Guiding Principles for Water Crossings:

I, Cubverts reslt v permmanent, direct bass
of instresr g0 riparian habital

1 irwtallgtion and maintenance of water crossings
that confine or consinch the channel or faodplain
will break ecological connecity, alter channel
processes and change adjacent channel character
and shaps by affecting the movement of debrs,
sediment, channel rigration, fliood waters,
and aquatic and Terrestrial orgarssms

3. Nater croseings may creste a0 enitry paint
for road-runcf pollutants #

4, Fuh passage fan be hindered or blocked
at waber crosings.

5. Water crossngs increase the s of damage 10 the
dmamstream habilal due 1o water crossing failre.

& Curnidative mpacts and risks of water crossngs
can be avoided o rreremized by consolidating
water crivsings; employing fll-span brigges,
by sirulating a natural channel through cubeerts
ar removing WalER Crossings. Acoess solutions
that do rat require water orosings ane prefermed

It i§ Qur nature as buman beings to e, work

and recreate sbong and adacent 1o wElerways
whether freshreater or marne, Our lves and histories
are inextricably lrked to water. Hogw we affea) thass
walerways has long-term survival consequences

it anky for fish and widiife. but for humanity.

The Aquate: Habitats Guidslines Prograen is intended
o bl balange man's need to protect life

and velhaod with the Aeed to protect and restore
valuable habitat for fish, for wildile and for cursebas.
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Introduction

Dawg:—q"ﬁmddm.ﬁ:lrﬁshﬁmaeeumsagﬁde
for property cwners snd engineers wha are desgring
permanent rosd-trossing cuberts to (sdlate upsmam
fish migration. & prosades guidance for projects
inwlving nesw cubvert corataigion as well as retrofiting
or replacing existing cubverts The designerwill need
o e & working knowdedge of hydraulic engneering,
Fydrology and soil/stnictural engineering te accomphsh
an appropriate design.

Earmal fah ladders may be required as 3 retrods

at sane Cubvert sibes 10 provide passage. The design
of fish ladders is Beyond the scope of this gusdebne,
though theve is a brief description of some basc
desgn concepts ncluded hare An engineer with
gxperise in fsh passage should be consulted

for sechtioral assistance for the dewgn of fish ladders.

Design of Rood Cubers for Fish Passoge lays out

the conuecutive design sicps mast liksly 10 be reguired
in & culvert project. A form describing the data
needed far the desgn and its evaluation & pravided

in Apperdix F, Sarmenavy Fomns for Fish-Fossoge Desgn
Dota. Explarations and definitions of terms describing
channed, Fydeahagy and data requiresnents can also
b found in Appendi F,

Before wsing this guideline, great care should be
taker to determine whether a cubsr is 3 suable
sodution for providing fish passage at the particular
st in questian, Indesd. environmental
ciFcumstances other than fish passage may make
it impossibie 1o obtain 3 permit to install & oubert
The WWashngton Department of Fish and Wildiife
prefess canstruction of a brdge over installation
of a qubesrt in ardes 1o renimize risk of impaas
1o fish and habitat. Whherever a roadway cromss
& ghream, i1 creates some lesel of risk to fish
passage, water quality o speciic aquatic or fipanan
habitats. Generally, the rigks increase the mare
the roadway confines and constricts the channel
and floodplain. Ay and all afernatves should
be investrgated to minkmize the number of dtes
whese a roadway crosses 4 stream, scluding
desigring road aligrrnents 1o avoid crossings,
consolidating crossngs and using temporary
crassng struciures for short-term nesds

Dresign of Road Cubverts for Fh Pasage B

habitat and ecologcal considerations are Al required
if he saing and desgn of road-crossing structures ach
a5 oubserts. Thess congiderations are exsentid 1o the
protection of fish &nd habitat, and should be addressed
first in the desgn of 3 road crosting. Fecurements
arkiressing these consderstions ane outined in Chapter
I, Habitat ks ot Food Crossings. The Wiashinglon
Diepartrrent of Fish and Wildiile's Area Habitat Biclogist
i the area whare your project is located Is th Sinal
autharity for Hydraulic Proped Aaprol, 52 be Sre
10 make contact early on for information on fish passage
and ather ervinonretal e that go beyond fish
passage (e Appendix | Wirshrgron Department of Fish
and Widije Contoct infamnanon).

Far nfarration abaut the inventory of cuberts

or the priositization of cubsrt barmier rermedies, refer
1t the Fish Passage Barer Assessment and Prionzabon
Marual, published by the Washnglen Department
of Fish and Wildile [1598).

The design of new or retrofl ailverts must be

in compliance with Washington Degartrrent of Fish

and Wildifie fish-passape avtenia & defired by WAC

220 1 10070 (see Appendi: B, Washington Cubest
ian). The information contained in this

publication is the most curment gusdance

for eonstruction and retrofit of culverts for fish

passage in Wishington State. Recomemendations

w ik publication vary samewhat from WAL 220-

110070 but do not conflict with it. Design of Aoed

Cufeerts for Fish Possoge is intended to clanfy

the reguiation ard provide up-to-date guidance

and application of the regutation across 2 broader

rarge of feh-pesage projects, induding sbeep oubens

Thise s can b apphed a3 provided forin WAC

120110032, "Madificatien of technical provisons.”

Informatsan gathered, as well as concepts.

and guidance develaped for this publication will

be incorparated (rig any fulure review and update

of WAl F20- | 0070,
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Chapter | — Habitat Issues at Road Crossings

Thee wery presence of 2 cubvert has an impact on
stream habitat, gven when fish are shie 1o migrate
through it successiuly. These Fripacts are often
assoeisted with the cubsmrt itself, but they can also
b assoated with the channel modifications
nenessany to install or retrolit & cubert inended

to facilitate Ssh passage. \Upstream and dowrstresm
hycrautic effecs of the odvert can have an mged &
el There are, for esample, often habast losses.
assoriated with steepaning a el 1o achieve fish
passage. What's mene, though fish-passage critena
apply orly 15 fish-bearng srears, other emeranmental
lactors apply &t all crossings. For questions about
habitat isues, contact the Washingion Department
of Fish 2nd Widile's Area Habitat Biclogst (see
Apoendix | Washingion Deparement of Fish ond Widie
Contoct infornation).

Becwuss the impact to streamn habital can be
significant, the best option for rostway design is 1o
aeoid ar minireze the number of stream crossings
meeded. However, this is not slways feasicle, so other
opticns must be corssdensd that will alow the stream
to crods the road. Figure 1«1 presents a gereralized
approach to selecting mad-crasting options. As you
can see, it esplores opbiors ather than

cubverts and addresses habitat msues that may e
before considering the formal cubert-design proces.

Figure -1, Road C Design Process

Ma Soream
D-s:': E::pt Seraslution

A pererakized approach In selecting moad-crassing oo,

Oince the cubsert option has been selected, a
Aurmnber of concerns must be Laken o account
as design begine. These concerns may dictate
the sitirg, sinng and design of culverts andlor fish
passage impooWImENts

cirect haletat koo

waler quality,

upsstream and dowrsiream chaneel Frpacs,
ecologcal connectrily,

channel mamterance.

LI I T )

Direct Habitat Loss

Salmionid habitat inchades al areas of the agquatic
emiranment where the fish spaen, grow, feed and
rmigrate. Cubvert installaticns requine same magniude:
af canstruchon Bty within The stream channel, ind
thie pubert itself replaces natue sreambed Fratenal
and daersity with the cuber] structure,

Spawning Habitat

Each species of salman and trout require specife
spawning conditions related Lo the water wilocity,
depth, wibarate sze gradent, acossiblity ard space.
Al salmanids requine cool, chean water in which

i spawn. Mast salmend spawning ocours in pocl
railouts and runs. Spawning habitat can be lost or
degraded by cuvert installations in the following ways

= Cuhert placement in a spawning area replaces
the natural gravel used for parening with
apipe This & a dredt boss of spawning habtat

= Culwert construction can reguire sgnificant
channel realigrenent, elseninating natural
reanders, bends, spawning riffles and
other diversity n the channel that serve
a5 walluable habitat

s Cuhverts shoran charneks.
o ncressed velocites and bed nstability that
raduce spawTing apportunities and decresse
©pR sunival

= Aiffles and gravel bars immediately downstreas
af the culvert can be scoured il flow velocity
16 mcreased through the cubert. Graved
robilzation while sgps are incuhating in redds
{remsts) resuits i high egg mortality
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+ Ay releice of sediment into the siream may
smiother spawning gravel with sift. in the case:
of cubverts. sedment releases may be due to
construction or due to a change in hydrauics
caused by changes to the alignment, sting
or design of the culvert. Such damage can
b avendid or at least minmized by correctly
designing and implementing an efective
erosion: and Tediment-contral plan and
by timing the project 1o awoid critical siages
in sanenid Be cycles. retrear wor windows
wary among fish species and streams. Cortact
the Washington Diepartment of Fish and
wildife"s Area Habitat Biologist for information
an wark windows (see Appendi [

Rearing Habitat

Juvenile salmonids use armedst al segments of

the streams erviranenent during scrme stags of their
freshwater residence. Habitat usage = highly variable
dependng upan the species, e stage and tme of
year, Pools with large woody debris are =tpmal-r
waluabie hebitat. Trees on the sirearnbank also

provide important habits features, serving as cover
and a source af msects and large woody rmatenial
bath of whidh critical 1o reanng fish. Cubert
eerstructan can n:gulivdr impk‘t rearing habelal
0 the Eollowing wiays

+  There i a direct kess of rearing habitat when it
is replaced with a pipe.

o Trees and woody delbrs #t the cubvert site st
be removed 1o instal the cubvert, thus elminating
et beraficial effects on chanmel siructure,
functicn, stabiity and food production

= Faparian vegetation must be remeved from

the streambank 1o make way for the cubert
wostallation, and i i often mmoed for
the entie right-of-way width a8 & regular
marenance actity

+ ny reduction in stream kength is a redudion
in usshle rearing habitat. Culverts cut of
ratural bends, meanders, sde channels and
backwater channets, directhy aliminating such
habitat. Most sde channels and backwater
charnals experisnce higher fish usage than
the main stream chasnel, especially dunng
winter flocd o, 5ot loss of such habitat
can be especaly harmfd 1o fish surval

= Cubvert placement that lowers the natural waker
lovel of pools, ponds, badewsters or wetiards
within ar adjatent T the siream can sgnibcamiy
decreass valiabde rearing habital

Dimigr af Regd Cubars for Fish Passage 100

Loss of Food Production

Fish, liioe all other prganisms, need food in order

10 surave, grow and mproduce. pvenile salnonids
femd on aquatic invertebrates ard terrestrial insecis
1t fall into the water. The food cnan in the aquatic
amvironment beging weth the prmany producers ke

algar ard diatows (periphyton], which reguire organic
rrsteral and suniight 1o fuel the photosymthetic process
Thee irside of a cubvert s dark. and the ibs-mct

of sunlight prahibits primary producten.
nvertebrates like mayflies, stonellies and :audrs flies
feed on the primary producers. kveriebrates requirs
same of the mme conditions as safmonids to thrive
including clean water and stable gravel. Raduction

in the rumber of mvertebrat=s means 2 reduction
irs &n impartant food source for salmands, which
can reduce salmaned growih rates. Faster growth
rates produce larger samonids — a competithe
achartage that increases their survival rate at sea

Remowal of nparisn fior cubvert placerment
reduces organic debris such as lesves, wood, bark,
flgssrars and fruit that enters the stream and fuels
prmary prodJction. Terrestrial insects that drop from
auerhanging vegetation o the water are removed
firom the food base when the vegstation is kil

Mitigation of Direct Habitat Losses

Camplete replacemant of habitat and channel length
lost che to cubvert irstallation can be difficult,

if nal rmposside. Mitipation then becomes the next
option, Mitigation for the impact of lost cover
arvd pools meght include adding dversity and habitat
features such as woody debris 1o e channel

i an agpropriate location.

Az mantioned earlier, placement of a oulvert

¥ 3 Spawning area results i & direct boss of that
habitat for Kb, but invertebrates are st alfectad
bemcause iy, 100, spawn in grael beds

Spawring habitat n rmast Pacfic Morthwes: streams
iz ot limitad by the supply of pravel; it is lerted

b thee structune and dversity of channel fors that
sorl @nd distrinute bed matenal 1o Create spawning
and other habatats. The onty effective means

of preservng valuabe spawning habiat n rast cases
i b aveid disturbing it in the Sra place.

rv shrearns that are deficient in spawmng gravel,

a lass of sprwning habitat might be mitgsted off
site by gravel supplementation. Several techniques
might ke ised.

Wil it rmay e terrpting 10 Smphe plete few gravel
aver an exmting streambed made or outside

af a euvert, it is normally not effective to do so

in the short termn. The new gravel is of course,
attractive 1o sh far spawning, but s not slabde
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enaugh for =ggs 1o sundve winter loods. [ takes
several high s for gravel to be rederibited and
setile 10 place before it can be valuable hatitat.

Gravel supplementation should instead be done

in @ way that mimics ratural gravel deposis such

a5 poal taikouts o gravel banks. The devrstream end
of suile pocis and stable riffles can be supplemented
with & layer of gravel 1 mimic talout deposits.
Gravel can be pliced upstream of strearmbed conitrols
that are installed as part of the fsh-paisage

A chanred corstriction made af maunos of pravel wil,
i e right circumstarces, create a pocl and a tailout.
Graved can also be supplied 10 2 bankine 1o mimic
a naturaly ereding pravel bank. High siream Siows wil
then efficenthy n,-dim-i:-u:e the pravel to bocations
whare it is most likeh to remain stable.

It ey seem reasonable wo add a lyer of grawel insids
sewper cubverts Lo remic the sreambed at either
end. Hiwever, i the gravel layer & oo thick, low
water lgws rray not be able 1o rse above the gravel,
and fishwill not be able 1 swim through

This probler can be aspecally troublesome when
thare is ng input of bedlosd from upstream to s=al
the gravels, such as when there is o wetiand or pond
immediatety shove the cuivert oF in sprirg-fed
Siream with stable bydrology.

Woater Quality

T extend the lif= gpan of cuberts in aidic water,
thiey ar= sometienes. treated with an asphall coating
It is Lrkncrwn what affsct thes may heve on fish

oF invertebrates in the water, Lntl it can be dhown
that these type of treatrments are not a gk to fsh
hemalth Uiy snould not be med.

Quality and quantity of read stomrrwater aunoff must
be mitigated as deemed appropriate by the local
jurisciction or the Wishington State Depariment
af Ecalogy. In addiion, 2l stormwater descharges
ita @ stream must be desdgned to prevent scour
dunng higher fows.

Upstream and Downstream
Channel Impacts

Iwcreased velocity Freen a gubert can ercde
dewenstream benkd, leading ta the need for bank
pratection. To reduce the lkelinood of downstream
ercsion, Nlow velacity at the culvert exit should
st esceed the prepropect channed welocky by more
than 15 percant
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Undersized cubverts create bed instablity upsream.
At high flgws, the cubver creates a backwater,

and bed matanil s deposited in the channel upstream.
With recading fnas, the bed andior barks erode
through or aroured the deposition. The reslt is sither
2 chromically unstable charnel bed or increased bank
eresion and the nesd far bank clearing and protection
The cubvert inlet shoukd be desigred to e bead loss
1o bz than one foot for a 1 0-year food. Less head
loss sy be necessary considenng flood impacts.

The: design process desoribed in this gudding helps
minimize these upsiream and downsiream Mmpacts.
Typecally, this process deterrrines the size and clevation
of berts such that velocties keaving the cuhert wil
nat be ecessve. Sites with banks or beds susceptbie
b et Ay MEQUIE Specil cormderauon

A cubeert placed in @ stream with an actiely migrating
channel can resut inan acceleration of the channel
rrigrateon and a substantial mantenance effort fo keep
thi channed at the pubert location. Channel migration
isa ralural geomorphic process, bul upsifeam
acthities can acoslerate it Chagter 7, Channel Profile
discumses how o antizipate and address those impacts.

Ecological Connectivity

Ecologecal Cornectivity is the capacty of a landitape
1o support the mowement of orpanstrd. ratenaks

or energy.’ Interms of culvert design. it is the Iinkage
of orgarmsr and processes betwesn upitresmn and
deparistrean channel reaches. The health of fish
populations drmetely refes on the heatth of ther
ecoeysterns, which indude migrations and processes
thet depend on that connectiity. Biotic linkages might
nidude upstresm andior downstream movement
of mamenals gnd birds, nontargsted fish species,

A the upstream flight and downstream drifc

of insects. Physscal processes inciude the moverrent
and distrbution of debris and sedimend and the shifting
af channed patterms. Some of thess fundions may

e blocked by rosd fils gnd qubserts that are too smal
in relation 1o the @ream comidor.

Dioris and bed materisl should be managed

bey allowmingg tharm e pass unhindered thraugh the
cubsrt When debris i trapped, fish-passage bamers
are created; the debrs & nat passed 1o the channe!
disanistrearn, and B backwater i created upstream that
exends e regatve affect of the cubserl Whike the
size of the oubert develaped by the design processes
described in this guideline will normally be adequate
to pass most debris and bed material, there may

be specidl cxses whine the cubvert size should be
incresmed (o avord captuning detbeis. Addbonaly, the
Hydrmiie Design Opeion discussed later in s guideline
may ndersze the cuvert for debris, 50 3 factor

of safety must be applied




Trash racks and rrultiple, parallel, cubvert pipes

are generally netl aceplable because they trap
debris, create bartiers & fish pigration and increase
the rak of cubvert failure. In the case of bow road
profiles, raising the rosd elevation should

e consdersd a an dlernative to mutple cubverts.

Drebrs racks might be a reasonable, termparary
solution in special cases, if an existing Cubwert has

& high risk of debrig pluggng and there s a clear
responshility ard committed schedube for replecing
the culvert The debris rack for this situation should
be meurted high on the cubvert, above the ordinary
high water mark. The space below it is left apen
for typical Nows. The rack itsell s only functionsl
at high flows when debris is moving  Opening
within the bar rack shoukd te no smaler than nine
inches. A speciic monitoring and mareranos: pian
should be developsd for any debris rack, and
sorenian aocess must be provided for These acthities.

Feologicsl connectiity isses afe difficult 1o quertfy
and ganaralize, but they may uitimately be sgnificant
to the heatth of squatc ecosema More deseloprhen
of the oncept of ecological connectivity n relaion
1o read culverts is expected and encosrsged.

Channel Maintenance

Other than fish passage, the need for chanmel
maitenance created by poor sting of road crossings
and cubverts is the greatest impact cuberts b

on aquatic habitats, Highways ane often placed

at the frirge of rver floodplans and must, therefore,
erass the alhvial fan of ermall sreams entering

the floodplain. As each fiream erters the reately
flat Raodplan, 4 natural deposition Zone is created,
and the channel & prone 1o exoursions and sadsions
across its allidal fan. Cubverts placed in these
Iocations tend to fill with bed materal To kesp
thye cubsert from plugging and the water overtopping
the road, periodic (n some cased as frequently

2 annually) channel dredgng becomes necessany
Bed-matanial removal o & major cause of channel
instabiity and loss of spawning and rearing habitat
for sorre disiance upstream and downstream [t akso
has & ecologeal-connectvity impact by Hlodking e
material and the sggrading-charnel process from
migrating throughout the reach
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Pitigatian fo these channel martenancs impacts
includes irstaling a bricge o a cubvert rge enough
that the jon and channel-gvolution processes
can cartinue. A bedioed sump might be usefl

i some situations to locaize the dredging resded
3% ewisting cubverts and even slmingle the upstream
imparts of dredging. (Information on the design

o such sediment trags can be found in the upcoming
‘Washington Department of Fish and Wildlife
documen, Stream Habitat Restarabon Gudelnes )

If redincatiog the road & possitle, it is nornaly
considered a supanor themative.

Construction Impacts

Ceonstruction impacts might indude the relzase
af sadernent or pollutants, temporary fsh-phisags
barrier during constrection, rermeval of bankline
wvegetation, bocking of the flew or stranding of fish
Prowisions in WAL 220- | 10-070 address these
iwsues by way of comstruction iming, water-quality
managerment, erasion- and sadirnt-control
plhanning. and revegetation. Corstruction plard
susmitted for Hydraulc Progect Approval should
include. in sdditon 1o plans and specificatians,

#n erosion- and sedrnant-gentrol plan covering these
ftems. The provisions of WAC Z20- | | 0-070 may
b mcelified for spacific projects.

Risk of Culvert Failure

Structural failure of culverts can cause long-term,
extensive and massive damage to habitst Fallures
can ba a result ef iradeguate design, pedr construction.
beaver darmning, deterioration of the structure or
e natural events Fisk of filure can be minimaed
oy simng the cubvert 1o accommodate edreme flow
pumnts and detris. This may mdude appropriate inket
edlar outlet armaning and the use of proper badkdil
and compaction techniques during canstruction.

In some cases, fonds or ahemative road cverflow pots
may be st This shouls be consdered slong forest
roacks that s suscepbble 10 debets flows or along rosds
thatl eress alisdal fans (for godelines on ford desgn,
coriact WIFWY far Technical Assstance).
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Chapter 2 - Fish Barriers at Culverts

Thaparanmrspmwdodnw.icmllﬂ-mm
as the technical definilion of a fsh-passage barmer and
the basis for figh-passape design. Some level of bamier
is assurned 1o be ril wihen the critenia are not
achieved. The reguliton & induded n Appends 8
‘Wiashingtan Cuivert Regulation

Barriers Dlock the use of the upper watershed,
which is often the most productve spawning habiat,
comsidering channel size, substrate and availdble
rearing habitets, Fish access 1o upper portsons

of the watershed is important fry produced there
then have access ta the entire downstream
walershed for rearng, Complete barners block all ish
rmiigration at all flaws, Temporal baeriers block
migraticn same of the time and result in loss

of production by the delay they cause (anadeomaous
sabnarads survive anly a imited amaunt of ime:

in fresh water, ard & Selay can limit egg ditnbution
or causs mortality). Pertiol barriers block smalier

o weaker fish within 2 speoes and bmit the penetic
drversty that & exential for 3 robust population
Fia-passage criteria accommeondate weaoer indviduals
of farpet speces including, in some ciees, juverile fig,

There are v common conditions 47 cuberts that
creats migration Sarmers:

eomess drop i the cubvert outhet.

high welociy withen the cubert barrel
inadeuate depth within the oubsert bamel
turbudence within the oubert, and

detirs and sedirent accumulation at the cubert
rilet o intemally.

The intericr surface of a cubvert i Laually designed
1o optimipe wiler pasage it does aot have

the roughness ard eomplesity needed 1o sow down
the fizws that a streambed does. Instesd, the ouhen
cancentrates and dissipates energy in the form

af inoreased velodty, Wwrbulence or downstream
channel seour are the most prevalient blockages

at culverts

R

A gubvert is a rigd boundany set into a dynamet
stream enveonEnt A the nabural stresh channsd
changes, especally with changes in Fypdnology
due 10 lard use changes, cuberis often are not able
1o arcommadate those changes. Instead, they
become barmers to fish passage.

Fish-passape barriers at cuiverts can be the result
of improper design or installation, or ey may

be the result of subsequent changes to the channel.
Figh-passage barriers are very ofien the result

of deprading channels, leaving the culvert perched
abowe the downstream channel. Changes in
Fpdredingy due to urbarezation are a Lommen cause
of channel degradation. barriers are ks
carsed by sour Pmlmtm the cutvert outiet
The scour pool may be good habitat in iself b it
rrcives the backwater control of the dewnsream
channe] further dovwrstream and ceaes a drop at the
outlet The pressnoe of larps soour pools a1 a cubert
cutlet andior midchannel gravel bars upstream of the:
cubvert are cften indicators that & velocity bamer for fzh
evsts inside the cubert at high floes.

All fish-passape structures require some level

of maintenance. Adult fish typically migrate dunng
the high Mow seasars and in resporse 1o freshats,
Timehy inspections and rmarienande dunng indement
wenther are necessary ai dll faclities. When cubverts
sre ot adequantely inspected and martaned, fidh passage
parmiers can form. The maintenance done 2t a cuben
for the purpase of hgh-flow capacity i often different
than what is required for fish passage. For example,
cehris that is phigging 3kt in bafes for mample may
nuat alfet the Mow capaciy of a cubvert, but i My biods
fish froem passing through, Mare than 3 cursory
nspection af the cubwert inlet and outlel & necessary
for an sdequate fsh-pamage MBRLENEAGE PrOPRAML

Many figh-passage barriers that oocur at hagh stream
flerave are not apparent during low and nomal
stream lows For acomplete fish-pasags asezme|

cubeerts Frist be analyzed at :mhuvemmhguish
passzge design flows. Definition and selection

of design flows are discussed in this guidedine.

The Washingten Department ol Fish and Wildlife
has developed a spresdihest 1o determine

if a culvert mests the criteria n WAC 220 110-000
The spreadsheet can be found in the Fish Possage
Barrier and Surfoce Water Diversion Sereeming
Asgezsment and Prioritization Manwal, published

by the depariment and availatle

at v, povivdfed habdeng neeci{iah b him,
The marual provides guidance on how te locate,
assass and priortize fish-passape problems (=g,
culverts, dams, fishways) and problems assoosted
with surface-water diversion scresans.
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Chapter 3 - Culvert Design For Fish Passage

ey road crossngs in Washingion State have bean
designed or retrofitted to provide fsh passage

The experience of absering and monitoning such sies,
together with ressarch on fh migration behavars and
swimming capabiies, has led to several straghtiorward
design procedures outlined in this gudeline. Chapier |,
Heabetat lsues at Rood Cromings desoribed the first step
in The design process, wiedh nuches becoming aware
of #ie potentul habitat ssues that arise when roadwiys
cross siresens, Chapter 1 Fish Bewrers at Cubents,
idertified some of the concerms 1 be addressed

f cuhverts ame to be used 1 convey 2 stream thiough

a raadway croming, This chapter and the rest of this
pudeline describe how to deugn a cubert to prowde
fish pasmpe. A general Aow chart af the cubwert-gesign
proces for fish passage is shown in Flgure 31

m for Fish Paszage

‘Mo Siops Hypdraulic Stream Siralation
Wiy = Wy, W T 1AW T
e
L x chasnl dope < 20
I:wru-nll- Cudvart h SJEA ]
} e I, :-Enmdﬂun
] Fish
i
Chach inket Fish panaage Councersind
b scabliey design S
i
Max selocity Iy b,

A geraral flow chart of the cubeiT desipn process.

Design of Road Cuberts for Freh Passoge provides
specific guidante to satisfy state regulations

and 1o cower sdditicnal sluations that exceed thase
defired by regulations. The ¢ritena provided here are
et absolute; howsver, if they cannot be achised
for a specilic propect, then other mad-crossing Means
showld be considered instead. Such options may
include irgtaling a temporary cvert. rercating

the road 1o eliminale the stream crossing ar
constructing a bridge. Vanances to some desgn cena
can be approved if adequate jetification s prosided.

Fecent experisnce in wisstem Washinglon has shawn
that about 25 percent of fish-passage barriers

a1 cubeerts have required full replacerment of the cubert
Some of these replacements have been accomphshed
by boring rew cubverts through high road fills
Ahaut free peroent have reguired replacement

of the cubsert with & bridge or abandonmertt of

the rosdway. Thise percentages wibl likely change
25 rone cubert bamiers e fied in low-pradient areas.
ared projacts moree upsteam 1o highergradient reaches.

‘Wihen culveris are the solution of choice, efective
fish passage can alten be provided through the proper
detarminatien of culvert dope, sre_elewtion ang
reatghness. Constructing Rarnal sruciures and aliowrg
the upstream channed 10 regrade 10 2 feeper gradient
can abo be ussful Fish-passage construction at low-
pracient sites can usualy be imited 1o within 100 feat
or less of the channel length cutside the cubert:
construction at steeper Stes may exterd further
upsstream and downatrearn from the cuber, or it may
require formal fish ledders or full cubert remaoval,

The determingtion of sdequate fish prsieage ata
cubvert is based on oriteria described in WAC 230-
11070, This repulation desorioes two difflerent
approaches far ensuring fish passage

I the MoSlope Desgn Option, and
1. the Hydrauic Design Cption.
A third opfion is ako seceptable; it is the Stream-

Simulation Design Optian, in which an artifical siream
charrel i eonstructed inside the cubvent




The Mo-Siope Despn Option resuls in reasonably
sized cubeerts withoul requring much in the way

of calculations. The Hydeudc Design Option requires
hydrologe and open-channel hydraulic caleudations,
but it ususlly resutts in smaller cubverts Deing requirsd
than the Mo-Slops Design Option. (Smaler cubverts
may more debres Roweser, 50 3 factor of safery
st b spplied] The Hydraulic Design Option

i based on velodity, depth and masimurm-
turbulence requirements for & arget specias

and age class. The Sream-Simulatien Desgn Olptian
wphes canstructing an artificial stream channel
inside the cubert thereby providing pestage for
any fish that would be migrating through the reach.

t s chfficudt in Fast stuations, if not impassible,

ey paenply with velacity criteria for juverile fish passage
wsing the Hydraulic Desgn Option. The Mo-Slope
and Stream-Samulation Design options, on the other
mnmwhmhaﬂtmwh
passage: thus, they tend ta be used mare frequently
at sibes where presnile fish passape is required,
Application of the MNo-Slope Design Option is most
effiective for relasiety short cuberts 3 lowgradient sites.

Road-Crossing Siting

Fish-passage barriers and the curlstve habitat loss
caused by cubverts can be reduced i part by properly
citing the culwert and by minimazing the number
of road crossings. Both the sting of culverts

and the land-use planning that crestes the need

for the culverts are important.

Culvert Siting

Thee goal in =ting & cubwsrt is 1o make the cubvert
s short as possible without devating from the
drection of the upstream and dewsstreamn channel
course by mare than 30 degrees. A cubvert that
rmiricy e exact course of a stream may be long
enough to become a fish-passage tarmer. On the
ather hand, & cubvert made sharter by dewating
the course of the stream at an extreme angle (grester
than 3 degrees to the channel) will reduce the
success of fish passage by noreasing inket contractaon
and turbuence at high fiows, Incressed contraction
also makes the cuvert less efficient for Sood capacity
ard sediment transpart In-channel deposition

ard barik seeur aften ccour upstrean of cubserts with
euceid gosw, WWhen the culvert is scewed relative
L the digwnstrean channel and the cubsert outet
is not directed at the channel akgnment. there &
an increased risk of bank enosion,

Dhesign ool Rasged Cubnrts for Fish Passage 1§

it's also important ta sbeipate potential natuml
lateral migration oF wertical dhanges of the charmel
when siting & cubert, The istallation of a cubeert
it 3 wecion of the channel ngidiy = place, If 2
stream is raturaly unstable andior i migrating across
& flocdplain, the rigidity af the cubert may exacersate
e siream’s instabuliy, accelergte the stream’s migration
rate or miske the siream’s migration become mone
pronounced and chaatic. Channels naturaly move
wertically cver time. stebiftes may ooour inowhich
the charre] ed cortinues 1o aggrade (rise) or degrade
(incise) over long periods of fime. A chaneed ray die
Tuctuate i eleation in respores to Soods. Lorg-term
o short-ierm charnel chinges st be accommodated
in cubvert design. I they can't be acoommaodated, ofher
schuians such & a bridge or an alternatie rmad
dignmert. may be more ppropniste,

Land-Use Planning

Plany ree strearn cromings can be avoided (or at
least thee number required can be reduced) through
proper land-use planring, Even the best of fish-
passage design has the potential to become a fish-
marrer. The way local jurisdicions prepare
and implemnent fand-use plans and crtical-areas
omdinances has a dred nfuenoe on fish-pasags iweces
by chstributing land uses and the trarsportation sysems
mstEssany to sepport them. For exarnple, if a county
fais to alocate forest o agncuftural land, applying
inftead 3 very derse pattern of urban, suburban or rurl
residertial land uses, ane can expect many stream
crosengs to be required. This would not be the case
if I derse and interss land uses, such as forestry
or apricubiurs, were coupled with a combination
al compart. urban groswth areas and lange, rural parcels

Im addition 1o the nurmber of read crossings, changes
in hydrolagy and riparian areas due 10 dense
wrbanization also affect fish passage. Thess changes
cause thannal icision and channel smplificstion that
aften lagwe cuhverts perched abewe the downstream
channel. forming barriers to fish migration. Other
likely impacts are sediment and temperalure |mpacts.
With 1hese changes, the only adequate habitat eft
Is confined to arsas upstreat of the urbarzation,
making doswnstream fsh-passape barriers even mare
darnagmg to fish production

Fish passags is nal the only habitat concem created
by e improger design of fsh cuberts. These concerms
are deseribed in detal in Chagter 1.
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Habitat
Priority Gain
Road MP Site Id Stream Trib Te Index (P} | (meters)
SR A 26515 891036|Squalicum Cr  [Bellingham Bay 55.2 M.B2T
SRE 6.3 800133 |Wildcat Cr 2.7 21,824
usa 23.07| 07.0038 D.40|Wagleys Cr Skykomish R 50.82 5.105
SR3 40.95(15.02201.010 _[Chico Cr Dyes Imlet 43 35048
SR 202 0.1 102 L0&2|Littdle Bear Cr Sammamish R 42.1 20,619
SR 18 281 220017 |Anderson Cr Simclair Inket 386 0,285
SR 18 28.1 896753 | Anderson Cr Simclair Inlet 3233 8,285
SR 08 0.47 102 W1&3|Morth Cr Sammamish R 3209 3.976
SR 10 267.16 220218|Johnson Cr 3146 T.252
SR A48 47 000420 | Terrell Cr Birch Bay 31.43 1,313
SR 305 244 884325 | Unnamed Murdon Cove 20.44 2,358
SR 307 0.48 890123 |Dogfish Cr Liberty Bay ar.er T.881
SR 602 15.84 091656 |Rock Creek 27.45 3,644
SRE 5.7 B20205|Unnamed ‘Willapa River 25.01 3.511
SR 10 0214 890032 | Unnamed 5B Big Cr 25.82 T7.870
SR 10 46.05 890178 |Hardow Cr Queets River 25.88 5.525
SR 182 11.04[105 RO21121a [Card Cr Carbon R. 2348 2,008
SR 11 20.25 224350 |Padden Cr Bellingham Bay 272 4,213
SR 112 57.61 200092 | Colville Cr 2.03 5710
SR 09 5424 102 N192|Morth Cr Sammamish R 21.31 518
SR 307 1.34 891898 |Unnamed Dogfish Cr 20.82 3.372
SR 10 81.15 200053 |Butte Cr Smith Cr 20.686 2,800
SRE 8.1 800773 | Unnamed Max Chehalis 20.683 2,481
SRE 58.63 890152 |Foster Cr Cowilitz River 20.55 6,930
SR 112 47.1 890304 |Melsan Cr 20.42 4,884
SR 112 256 881730 Unnamed Physt 20.31 3.347
SR 10 303.01 B24454 |Mample Cr Hood Canal 20.05 2,755
SR 12 o 284791 |Unnamed ‘Wynoochee R 19.5 2,840
SR 10 8073 893678 | Unnamed Hoguiam R 19.5 323
SR 112 33.21 020214 |Jo= Cr 108.37 T.158
SR &02 13.25 281857 | Unnamed Rock Cr 18.88 3.325
SR 101 100.8 220720 Unnamed SB BigCr 17.97 1,202
SR A42 38.08 800806 | Chainup Cr NF WNooksack R 1741 306
SR 603 25.36 880073 |Chelatchie Cr 16.8 2,032
SR 307 1.45 281572 | Unnamed Dogfish Cr 16.41 1.024
SR 12 8575 880190|Highland Cr Tithon River 16.12 5,880
SR 112 28.12 891732|Indian Cr 15.98 2,587
SR 630 428 880151 |Fortson Cr NF Stillaguamish R 15.37 1,030
SR 603 33.04 884531 |Brooks Cr 15.28 2,072
SRT 5.5 280831 |Unnamed Titton River 15.13 724
SR 108 331 8991272 |Wayne Pacific Ocean 1445 3.872
SR 19 43 8207 11| Swansonville Cr |EF Chimacum Cr 14.11 3,178
SR 10 20032 B00554 | Wisen Cr 13.7 3.273
SRE 67.33 221448|MP Cr Samish R 12.88 210
SR 108 38.43 281270 Unnamed Pacific Ocean 12.18 3.081
SR 112 528 881660 | Mordstrom Cr 1146 4,855
SRT 4117 890297 |Muck Creek 2461 8.388
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Estimated

WRIA Proposed Solution Cost Region|
1 Replace with 25' stream simulation cubvert $8.341.855 MWW
22 |Retrofit of existing 20°Wx2'H box cubvert 5268100 Oy
7 Remove flume stnucture under bridge & reconstruct stream channel S750,000 MV
15 Replace culverts with 4 bridges 329 700,000 iy
-] 130" long x 42" wide by 12" tall cubvert 34,067,075 W
15 |20° wide stream simulation design (two pipes that will become one) 35,443,544 iy
15 |see above see above ity
g Replace culvert with 11" cubvert 51,492,000 bl
18 |Repair downstream rock weir wi roughened channel $173.000 iy
1 Replace & round culvert with 24' wide stream simulation culvert $3.837.028 MV
15 |Replace §x4' culvert with 14' wide no slope 52,048,000 Oy
15 |Replace 4" culvert with 1510 no slope culeent $2,.231.700 iy
i 24°Whe 12 110°L no slope design $1,338346 SW|
24 14°W stream simulation design S080,000 =
22  |Replace with a stream simulation design 51,236,000 iy
i | Replace box culvert with a bridge $5.183,118 iy
10 |Replace 3'x2' culvert with 51,500,000 Oy
1 Convert 2.310' pipe to storm sewer and build new creek channel $5,500,000 bl
12 Replace two 4' culverts with a 24" stream sim cublvert 32,621,354 iy
& Replacs 2.5' pipe with a 12° stream sim culvert 52,314,000 MWW
15 |Replace 4" culvert with 1510’ stream sim design 32,440,228 Oty
24 14°W stream simulation design $600.405 S|
22  |Reirofit of existing 4"Wxd'H box culvert $143,100 Dby
20 |Reirofit of existing 8'x0' box with § downsiream grade controls 5363,808 S|
18 |15 wide stream simulation 51,338,400 Oy
12 12 wide stream simulation $8368,708 iy
17 |140' bridge 54,407,000 Oy
22 12° diameter round no slope culvert 51,048,000 iy
22 8" round siream simulation $o74,300 Dby
10 |20 wide stream simulation 51,655,000 Oy
ey HPW20H= 110°L stream simulation $1.674,000 SW|
22 10F wide stream simulation SH31,044 iy
1 30" span bridge 506,654 W
27 |12°WxE'H no slope design 655,508 S|
15 Replace with 13 siream simulation culwert $2, 726,000 iy
25  |1& W x 80" L siream simulation design 3748326 S|
18 |Replace 2 culvert with 12° stream sim and removes hairpin curve 52,843,225 iy
5 15°W » 12'H siream simulation cubvert wi' grade controls $2.528.424 MV
27 W 120'L stream simulation design $1,286,484 S
26 |40°'W = 116' L bridge $2424723 SW
21 |Replace culvert with 200" bridge 34,002,006 Oy
17 |Replace 2' culvert with 10" stream sim design 51,215,169 ity
18 |Replace § cuhwert with 17" stream sim design $1,670.885 iy
3 Replacement with a 12' stream simulation box $1.104 502 MV
21 |Replace fishway with 60' to 80 bridge $2,306,250 Oy
18 |Replace § cuhwert with 16" stream sim design $2,382.457 iy
11 Replace double box culvert with 22 wide stream simulation cubeert $1.720,600 ity

$127,067 487
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THE HONORABLE RICARDO 5. MARTINEZ

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON
A

UNITED STATES OF AMERICA, et al,,

Plaintiff,
VE,
STATE OF WASHINGTON, et al.,
Defendant,

T SEATTLE

No. C70-9213
Subproceeding 011-1

DECLARATION OF LAWRENCE JAY
WASSERMAN

I, LAWRENCE WASSERMAN, declare as follows:

1. [ am over the age of eighteen and am competent to testify on the matters set forth herein,

1 make this declaration and the report attached hereto on the basis of my personal knowledge,

skill, experience, training and education.

I I reveived a Bachelor of Arts degree in Biology from the State University of New York

at Buffalo in 1976 and a Master of Science Degree in Fisheries from the University of

‘Washington in 1984, My thesis for my master's degree is entitled “The Rearing Potemtial for

Coho Salmon (Oncorhynchus kisutch) in Streams Affected by the Eruption of Mount St

Helens."

3. | have authared or co-authored the following scientific papers:

DECLARATION OF LAWRENCE
JAY WASSERMAN
Mo, CT0-9213, SUBPROCEEDING 01-1

Plaintiffs’ Exhibit

Cause Mo. C70-9213, Sub. 01-1

AT-010

SWINOMISH INDIAN TRIBAL COMMUNITY
OFFICE OF TRIBAL ATTORNEY

11404 MOORAGE WAY

LA CONMNER, WA 942157

PH: (360) 466-3163, FAX: (360) 466-5309
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a. Wasserman, Lawrence Jay, 1984, “The Rearing Fotential for Coho Salmon
(Oncorhynchus kisuich) in Streams Affected by the Eruption of Mount 5t. Helens, M.5. Thesis.
Univ. of Washington.” 108 pp.:

h. Wasserman, Lawrence I, Carl 1. Cederholm, and Emest O. Salo. 1984, “The
Impact of Logging on Benthic Community Structure in Selected Watersheds of the Olympic
Peninsula, Washington.,” Univ, of Washington. Tech. Rep. FRI-UW-8403;

c. Wasscrman, Larry; Joel Hubble, Bruce Watson, Yakima Indian Nation, Fisheries
Resource Management, Tom Vogel, Project Manager, 1.5, Department of Energy, Bonneville
Power Administration, Division of Fish and Wildlife, Contract No, DE-AI79-1983BP39461,
Project No. 1982-16, 131 electronic pages (BPA Report DOE/BP-39461-1)

d. Bilby, R.E. and L. Wassermarn. 1989, “Forest practices and riparian management
in Washington Siate: data based regulation development.” in Practical Approaches to Riparian
Resource Management: an Educational W;Jrkshup, May 8-11, 1989, RE. Gresswell; B.A.
Barton and I. L. Kershner, editors, U.S. Bureau of Land Management, Billings, Mont., pp. §7-
EaH

e Martin, D.J., LJ. Wasserman, and V. Dale. 1986, “Influence of Riparian
Vegetation on Post-cruption Survival of Coho Salmon Fingerlings on the West-Side Streams of
Mount St. Helens, Washington.” North Amer. ). Fish, Mgmt. 6:1-§;

f. Martin, Douglas J., Lawrence Wasserman, Robert P, Jones, and Emest O, Salo.
1984, “Effects of Mount St. Helens” Eruption on Salmon Populations and Habitat in the Towtle
River.” Office of Water Fesearch and Technology., Washington Water Research Center. Tech.

Comp. Rep. 130 pages;

DECLARATION OF LAWRENCE SWINOMISH INDIAN TRIBAL COMMUNITY
JAY WASSERMAN OFFICE OF TRIBAL ATTORNEY
No. C70-9213, SUBFROCEEDING 01-1 11404 MOORAGE WAY
3 LA CONNER, WA 95257

FH: (360) 466-3163, FAX: (360) 466-5309
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. Beechie, T., Beamer E. and Wasserman, L. 1994, “Estimating Cohe Fearing
Habitat and Smolt Production Losses to develop a Restoration Strategy for a Large River
Basin,” M. Amer. 1. Fish. Mgmt. 14:797-811;

h. Hollowed, Johm J. and Wasserman, L. 1999, “A Critique of the State’s
Hydraulic Code, RCW 75.20," Center for Natural Resource Policy Report; and

i Hollowed, John J. and Wasserman, L, 2001, “A Critique of the Washington
States’ Instream Resource Protection Laws and Regulations,” Center for Natural Resource
Policy Report.

4, The aforementioned paper entitled by “Estimating Coho Rearing Habitat and Smolt
Production Losses to develop a Restoration Strategy for a Large River Basin™ authored by
myself and two of my colleagues at the Skagit System Cooperative was awarded a citation by
the American Fisheries Society for the Most Significant Paper in the North American Journal of
Fisheries Management for 1994,

5 Between 1983-1986 [ was emploved as Environmental Services Director by the Yakama
Mation as a researcher and project manager, Among my duties, I investigated the potential for
restoring Chinook salmen populetions through the use of haichery supplementation. [ also
investigated the movement of juvenile Spring Chinook throughout the Yakima River. [ was
involved with the design and operation of 2 large smolt trap on the Yakima River,

From 1986 to 1921, I continued in my role as Environmental Services Director, but my
duties changed. In this period of time, T oversaw environmental protection of fisheries
resources for the Yakama Mation. My area of responsibility included the Columbia River

Watershed and its tributaries above Bonneville Dam within Washington State. My

DECLARATION OF LAWRENCE SWINOMISH INDIAN TRIBAL COMMUNITY
JAY WASSERM AN OFFICE OF TRIBAL ATTORNEY
Mo, CT04213, SUBPROCEEDING 01-1 11404 MOODRAGE WAY

3 LA CONNER, WA 08257

PH: (360) 466-3163, FAX: {3460} $66-5500
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responsibilities ineluded, but were not limited to: (a) reviewing and commenting on forest
practices applications, water rights applications, permits for on and ofT reservation timber sales;
(b) reviewing and commenting on local, State and Federal legislation; () reviewing,
commenting and negotiating, where necessary, hydraulic project approvals, and general land
use permits issued by municipal, County, State and Federal agencies. In this capacity, I was
responsible for providing technical recommendations to the Yakama Tribal Council regarding
the impact such activities might have on fisheries resources and what action the Yakama Nation
could take to protect such resources. Additionally, I was asked with locating blocking culverts
on the Yakama Indian Reservation.

During this ume I was involved as a negotiator in the Timber, Fish and Wildlife
Agreement, which was a ncgotiated agreement between the State of Washington, the
Washington Forest Practices Association, Washington Farm Forestry Association, , Washington
State Indian Tribes, and scveral r:nviromﬁemal organizations. This agreement resulted in
increased protection for fisheries resources affected by Washington State’s Forest Practices
rules. [ was also involved in the establishment of the Hanford Reach National Monument on the
Columbia River, which provided permanent protection for the last free flowing section of the
Columbia River.

- From 1991 until 2007 I was employed as Environmental Services Director by the Skagit
System Cooperative (“SSC™), which represented the fisheries interests of the Sauk-Suiaile
Indian Tribe, the Upper Skagit Indian Tribe and the Swinomish Indian Trbal Community. S8C
changed its name to the Skagit River System Cooperative (“SRSC™) in 2004 when the Upper

Skagit Indian Tribe withdrew from the consortium, My work for both SSC and SRSC entailed
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advocating for the protection of natural resources and specifically for the protection and
restoration of fisheries throughout the Tribes® usual and accustomed fishing areas. However,
the area of greatest emphasis was the Skagit River watershed, which is the third largest river in
the western United States and contains wild populations of all six species of Pacific salmon. A
portion of my work was dedicated to reviewing the scientific literature and analyzing Skagit
Basin specific field data addressing the impacts of land use practices on salmon habitat and the
use of that data in developing strategies for the protection of Tribal resources. 1 have been
involved with drafting regulations regarding watershed analysis pursuant o the Washington
State Forest Practices Act, and have served as a member of wribal negotiating teams involved in
State-wide negotiations associsted with instream flows, forest practices, and agricultural
practices. Much of my work has been focused on developing mechanisms to protect Tribal
natural resources. These fora have included discussions and negotiations with elected leaders at
the local, State and Federal levels, wjth. lacal and statewide business, recreational, and
environmental interests, and with other Tribes and Tribal organizations. This work includes the
development of management strategies to protect and restore Tribal resources through
collahorative as well as legal means.

7. In 2007 | began employment at the Swinomish Indian Tribal Commmity as
Environmental Policy Manager. My duties and responsibilities are the same as those previously
provided to the Sauk-Suiattle Indian and Swinomish Tribes while 1 was employed by Skagit
River System Cooperative as Environmental Services Director,

#. Ower the last twenty-five years, | have kept current on the literature associated with the

Pacific salmon life histories and habitat management. In addition to the work identified above, 1
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have undentaken scientific analyscs regarding riparian vegetation management and the setting off
instream flow levels for salmen by the State of Washington,

9 For al least twenty vears, [ have been a member of the American Fisheries Society and
am past Secretary-Treasurer of the North Pacific International Chapter of the American
Fisheries Society and served for 2 vears, [ was formerly @ member of the MNorth American
Benthulogical Society.

10, I am currently Vice-President of a non-profit organization called the Center for Natural
Resource Policy, which provides Mative Amernican tribes and members of the public with
policy, legal, and scientific support on fisheries and other natural resource issues.

1. From 1997-2008 [ was Vice-Chair of the Skagit Watershed Council, a watershed based
non=profit organization made up of multiple stakeholders. The mission of the Council is to
promote voluniary salmon resioration projecis within the Skagil River walershed. We
developed a restoration strategy for the re-m'.'.zr}r of salman in the Skagit River as well as criteria
by which the Watershed Couneil would evaluate restoration projects for submittal to funding
apencies.

12.  Attached hereto and incorporated by reference is a true and complete copy of a report
that T prepared at the request of counsel for the Plaintiff-Intervenor Tribes in this case. The
report deseribes basic life history strategies and requirements of salmon and steclhead that occur

within the United States v. Washington Case area.” [t contains four parts: first, | deseribe in

I 1 use the term “case area™ as it was defined by Judge Boldt in Usired Stares v. Washingron, 384 F Supp. 312,
32T (WD WAL 1974}, namely, “that postion of the State of Washington west of the Cascade Mountains and north
of the Columbia River drainage area, and includes the American portion of the Puget Scund watershed, the
watersheds of the Olympic  Peninsula narth of the Grays Harkor watershed, and the offshore waters adjacent 1o
those arcas.”
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general terms life history characteristics and essential habitat components common to all
salmon. Second, [ discuss species specific life history strategies and factors influencing salmon
survival.  Third, I describe the impacts of culvens that impede fish passage and/or result in
adverse environmental impacts to salmon habitat and why repairing culverts make sense
financially, socially, and biologically. Fourth and finally, T deseribe Tribal efforts 1o protect and
restore salmon populations, including cfforts to repair culveris. For the purposes of this
declaration and report, Pacific salmon and stechead will be referred to as salmon throughout the
document unless otherwise noted.

13, In prepanng my report, | have generally relied upon the Joint Statement Regarding the
Biology, Status, Management and Harvest of the Salmon and Steelbead Resources of the Pupet
Sound and Olympic Peninsular Drainage areas of Western Washington (hereimafter Joint
Biological Statement) prepared in 1973 for use by the Washington Departmemt of Fisheries,
‘Washington Depariment of Game, and the U.S. Fish and Wildlife Service for this case and was
admitted into evidence as JX-2a° as well as a more current and extensive treatise on Pacific
salmon by Groot, C., and L. Margolis entitled Pacific Salmon Life Histories (University of
British Columbia Press, Vancouver, British Columbia, 1991).  The latter treatisz is recopnized
as a reliable authority by expents in the field of fisheries for the propositions set forth in my
Treport,

14, Figure 5.1 is a tue and correct copy from Beamer, et al. (1998). This figure

demonsirates graphically the relationship between density of salmon and salmon production:

2 United Stares v. Washingron, 384 F.Supp. a1 328,
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I am familiar with this relatiionship and the Beaverton-Holt stock recruitment curves. [ can
attest that the graph in Figure 5.1 accurately demonstrates this relationship in the Skagit
watershed. The data shown in this figure are considered reliable by scientists in my field of
cxpertise

15, Figure 4.1 is a true and correct copy from the Skagit Chinook Recovery Plan, Appendix
D prepared by the Skagit River System Cooperative and Washington Department of Fish and
Wildlife (WDFW) in 2005, This figure demonstrates graphically the concept of density
dependence and density dependence monality in the Skagit watershed. | am familiar with both
of these two concepts in a general manner and as they penain o the Skagit watershed. 1 can
atest that the graphs in Figure 4.1 accurately demonstrate these two concepts in the Skagi
watershed.  The data shown in (s Ggure are considered reliable by scientisis in my Deld of
expertise.

1] Attachment A is a true and correct copy of an illustration entitled Pacific Salmon
lifecyele prepared by the Washingron Department of Fish and Wildlife. It illustrates the peneral
life history strategies of anadromous salmonids. As a fisheries biologist, 1 am familiar with
these life history sirategies. and can attest that the picture in Figure | accurately explaing those
strategies for Pacific salmon. The data shown in this Agure are considered reliable by scientists
inmy field of expertise,

I7. Astachment B is a true and comrect copy of pages 17-20 of the Joint Statement Regarding
the Biology, Staws, Management and Harvest of the Salmon and Steelhead Resources of the

Puget Sound and Olympic Peninsular Drainage areas of Western Washington prepared in 1973
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for uge by the Washington Department of Fisherics, Washington Department of Game, and the
LS. Fish and Wildlife Service for this case and admitted into evidence as JX-2a.

18, Attachment C is a true and correct copy of pages 7-13 from the Washington Department
of Fish and Wildlife's Manual entitled Design of Road Culverts for Fisk Passage (2003). These
pages discuss impacts associated with culvens. As a fisheries biclogist, 1 am familiar with
biological life histories of salmon and how those life historiez are impacted by fsh passape
barriers, specifically culverts. These pages from WDFW"s Manual accurately explain those
impacts and would be considered to reliably depict those impects by scientists in my field of
expertise.

19. Anachment D is a true and correct copy of a photograph that 1 ook on a digital Pentax
Optio W20 camera on 9172006 (8/30/2006). It shows a culvert on an unnamed tributary to the
Nooksack River (Site Mo T39R0SE-27) that will not allow for upstream passage of either adult
or juvenile salmon because the distance b-elv-\'r.':n the water surface elevation and the hottom of
the culvert is too great for the fish w ascend. The photograph accurately portrays the scene
which I personally witnessed,

20.  Attachment E is a true and correct copy of a photograph that T took on a digital Pentax
Optio W20 camera on %'1/2006. Tt shows elimination of rearing habitat within a culvert
adjacent to Site No. T39R-05-27 on DNR S1100. The photagraph accurately portrays the scene
which | personally witnessed.

21, Anachment F is a true and correct copy of & photograph that 1 took on a digital Pentax

Optio W20 camera on 9/01/2006. 1t shows an unnamed tributary 10 the Nookack River, shows a
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culvert with adequate substrate within the culvert Site No, T39R06E-119. The photograph
accurately portrays the scene which I personally witnessed.

22, Attachment G is a true and correct copy of a photograph taken by Kurt Buchanan, a
fisheries biologist at the Washington Department of Fish and Wildlife on 12/92004, It shows
the culvert a1 Red Cabin Creek (Site No.AR11) in December 2004 in the Skagit Basin under
State Route 20 filled with sediment prior o dredging by the Washington Department of
Transporiation (with his handwritten notes excised). The photograph was provided to the Skagit
River System Cooperative by Mr, Buchanan as pant of our work on culveris and Red Cabin
Creek in particular. | routinely receive and rely on photographs of this type in performing my
professional duties as a fisheries biologist. The photograph accurately portrays scenes which |
have personally witnessed at Red Cabin Creek in 2006, 2008 and 2009,

23, Anachment [T 15 a true and correct copy of a photograph that I took on a HTC TouchPro
Cellphone camera on February 20, 2009, It shows the same culvert at Red Cabin Creek {Site
Mo, AR11) filled with sediment. The photograph accurately portrays the scene which 1
personally witnessed.

24, Anachment [ is a wrue and correct copy of a photograph that T teok an a HTC TouchPro
Cellphone camera on Febroary 20, 2009, Tt shows the blackage at the downstream end of the
same culverl (Site No.AR11) in Red Cabin Creck. The photograph accurately portrays the scene
which | personally witnessed,

25, Antachment K is a true and comrect copy of a photograph that [ took on a digital Pentax

Optio W20 camera on 3/30/2006, It shows the culvent at Red Cabin Creek (Site No. ARI1)
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afier the streambed had been dredged. The photograph accurately portravs the scene which |
personally witnessed.

26.  Attachments K and L are true and correct copies of two photographs that Keith Wyman,
a former employee at Skagit River System Cooperative, took on 1272/2002 and 12/%2004
respectively. Attachment J shows a number of dead unspawned coho salmon stranded as a
result of Washington State Department of Transporiation (WSDOT) dredging activities at the
same culvert (Site No.AR11) on Red Cabin Creek. Attachment K shows numerous adult and
juvenile salmon that have been stranded (and subsequently died) as a result of the WSDOT
maintenance activities at the same culvert (Site No.ARI1) on Red Cabin Creek. Both
photographs were taken by Mr. Wyman while employed at the Cooperative and provided to me
as part of my daily work at the Cooperative. | routinely receive and rely on photographs of this
type in performing my professional duties as a fisheries biologist. Both photographs were also
provided to Kurl Buchanan of WDFW and appear in the Email referenced as Attachment M
below.

27, Attachment M is a trug and correct copy of an Email from Kurt Buchanan of WDFW to
Greg Hueckel and Pat Chapman, with copies to Bob Bicknell, Craig Olds, Gayle Kreitman,
Rich Costello, and Rich Johnson dated 12/6/2004 with his attached notes of his observations of
the sedirment blockage of the culvert at Red Cabin Creek (Site Mo, AR11). The Email and notes
with photographs were provided to the Skagit River System Cooperative as part of my and the
Cooperative’s work on culveris and Red Cabin Creek in particular. [ routinely receive and rely

on Emails and reports of this type in performing my professional duties as a fisheries biologist..
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28, Attachment W is a true and correct copy of a Hydraulic Project Approval (HPA) dated
August 19, 2002 (Log # 8T-F0760-03) issued by WDEFW 10 WSDOT [or maintenunce al Red
Cabin Creek (Site Mo, ARI1). The HPA was provided to Skagit River System Cooperative by
Kurt Buchanan of WDFW as part of my and the Cooperative’s work on culverts and Red Cabin
Creek im particular. [ routinely receive and rely on HPAs in performing my professional duties
as a fisheries biclogist.. The HPA is also a matter of public record,

29, Attachment O is a true and correct copy of a photograph that I took on a digital Pentax
Optio W20 camera on 12/07/2006, It shows a culvert (Site No. 9900046) on Bruce Creek in the
Mooksack Drainage filled with sediment.  The photograph accurately portrays the scene which |
personally witnessed,

30 Anachmem P is a true and correct copy of a photograph that [ took on a digital Pentax
Optic W20 camera on 212006, It shows a culvert (Site Mo, 9900046) on Bruce Creek in the
Nooksack Drainage afier sediment has bwnllemm'erl by dredging. The photograph accurately
portrays the scene which I personally witnessed.

31, Attachment Q) is a true and correct copy of @ photograph that | took on a digital Pentax
Optio W20 camera on %1/2006, It shows a beaver dam constructed on culvert (Site Mo.
01.03530) on Bear Creek in the Nooksack watershed filled with sediment. The photograph

accurately portrayvs the scene which [ personally wilnessed.

I declare under penalty of perjury that the foregoing is tree and correct,

EXECUTED on this 30th day of March, 2009 on the Swinomish Indian Rescrvation near the
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town of LaConner, Washington.

TAWRENCE TAY WASSERMAN
Emvironmental Services Manager
Swinomish Indian Tribal Community
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United States v. Washington
United States District Court
Western District of Washington
Case No. C70-9213, Subproceeding 01-1

Written Direct Testimony Of Lawrence Jay Wasserman
Environmental Policy Manager
Swimomish Indian Tribal Community

Witness For Plamntiff-Intervenor Tribes

Testumony Prepared March 27, 2009
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A. Salmon need unobstrueted passaze to their spavwning and
rearing areas.

Each species and population of salmon has prefemred geographie areas and gravel
characteristics that they seek out prior to spawning. Since salmon do not feed in fresh
water, each species and population must reach 1ts preferred spawning areas 1o a fimely
fashion so that its limited enersy reserves are not depleted prior to spawning.  Switable
spawmng gravels are not evenly distnbuted throughout rver and mbutary systems, and
natal streams may be located considerable distamces from the mouth of rver systems.
Spawning salmon therefore need access to reach site specific spawming grounds m order
to successfully spawn and produce offspring which will form the basis of the next cyele
of rehnmung adults.

Juvemle salmon also move considerable distance both upstream and downstream for a
mumber of reasons. Their life history requirements are such that they need to find the
appropriate depths, velocifies and substrates mn which to thrive in order to maxmize food
intake and minimize the expenditure of energy while swimmmeg. Too many fish n one
area may overwhelm the available food supply resulting in reduced growth rates of
juvenilsa fish The abihity to mugrate throughout streams provides individuals an
opportunity to find lower density areas where food supplies may be more plentiful
Survival of juvemle fish is greatly influenced by body size, which m term is related to
this balance between energy expenditures and availability of food supply.

Juvemle salmon need to find refuge areas to avowd predation, and to escape from lgh
velocity streamflows dumg flooding or kngh temperatures that can be hfe threatening.

Adequate access to all paris of a watershed 15 necessary for dispersal of juvenile salmon
populations.  Salmon fry redistmbute themselves to low velocity areas, such as side
charnels and zlough areas after emergence. This redistmbution 15 mmportant to that young
fish can colomze all accessible parts of the watershed, thereby reducimg demsity
dependent mortahty. Both juvemls steelhead and coho salmeon swim downstream from
their natal streams dwing the swnmer months, and then upstream either mn their home
imbutary or in other inbutanes with the onset of fall rams. (Cederholm and Scarleit,
1981). Unimpeded passage provides the opportunity for juvemle salmon to access these
important areas.

Finally, salmon need umimpeded access to the sea as smolts. Juvemle salmon genemally
move as smolts to the sea m late winter or spring. when stream flows are conducive to
rapid downstream mugration. If downstream passage 15 impeded so that fish cannet
access the sea, the eritical component of ocean residency is lost, with a resultant loss of
production of fish from within the watershed

B. Salmon require an adequate supply of cool water.

Access to stream segments with appropriate water temperatures is an important
component of insuring that life history requirements at each hfe state are met. Salmon
extract oxyvgen from water and the amount of oxygen in the water 15 dependant on a
vanety of factors including temperature. Lower streamflows in summertime coupled

5
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E. Chum Salmon

Chum szlmon generallv retwn to Washmgton streams from September through
December after spending tero (2} to frve (3) years at sea. Peak spawning occurs in late
HNovember through December, with reports of spawning occuning as late as March in the
HMisgually Biver. (Joimnt Biclogical Statement, p. 6). Spawning areas occur near iidewater
in the coastal streams of the Olympic Pemnsula, while in Puget Sound, spawnmg tends to
ocowr in the lower gradient portions of rivers and streams, and i backwraters, side
channels and ponds with areas of uwpwelling Chum salmon fry begin to move
downstream scon after emergence, but 1n contrast to pink salmon, they spend a few davs
to weeks In estuanne areas prior to entering manne waters.

F. Steelhead

Steelhead tend to spend two (2) to four (4) years at sea before rebwmuing to spawn. Thers
are two broadly defined runs of steelbead in Puget Sound: winter run and summer mn.
Summer run steelhead tend to enter nvers from June through October, while winter run
steelhead enter from November through May. Peak spawnimg cccurs m Apnl and May.
Steelhead spawn in large rivers and in both small and large mbutaries. JTuvemle stealhead
are found throughout the upper reaches of small mbutaries as far upstream as is
aceessible.  They spend one to two years in freshwater prior to seaward migration. As
with coho and spnng chinock, juvenile steelbead require an adequate supply of ugh
quabity habitat dunng thew extendad freshwater residence tme.

IV. FRESHWATERFACTORS INFLUENCING SURVIVAL AND
MORTALITY OF SALMON

A. Overview of Density Dependent Mortality.

The pumber of adult fish produced within a watershed 15 a product of the quality and
quantity of available habitat coupled with the mumber of eggs produced by the adults that
return to spawn The number of fish available to be harvestad or to spawn depends upon
several factors: (1) bow many of the eggs deposited in the gravel survive; (2) how
many fish that emerge from the gravel to migrate to sea; (3) how many adult fish
survive in the ocean; and (4) how many adults make it back to thew spawmng grounds.
These factors are affected by annual vanations in environmental condiions and the
quantty and quality of accessible habitat fo support mcubating eggs, reanng juvenie
salmonids, as well as by manne condifions and harvest rates.

Beamer, st al. {1993) provide a descriphion of the relationship between density of salmeon
and salmon production:

The processes regulating recruitment at small stock sizes are thought to be
density-independent, whereas the processes regulating recruitment at large
stock sizes are thought to be density-dependent. The relationship over a
range of stoeck sizes 15 dlustrated as some form of curve, such as the dome-
shaped Ricker relationship or the asymptotic Beverton-Holt relationship.
The asymptoiic Beverton-Holt relationship 15 often used to charactenze
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salmomds with extended freshwater hife histories, such as coho and
steelhead (Lestelle ef al. 1993b). The equation:

e
hS +a

15 used to descnibe this relationship, where R 15 the number of smolts and 5
15 the mumber of female spawners. Density-independent survival (Ia) 1s
smolts per female spawner at the theoretical "zero" spawner density, and
smolt canyving capacity 1s 1/ The coefficients a and &, which describe the
shape of the Beverton-Holt curve, may be interpreted (at least mn part) as
being related to habitat characteristics (Moussalll and Hilbom 1936). The
parameter g 15 perhaps most closely related to habitat gualiny while the
parameter b 15 more closely related to habitat guamtity (Lestelle et al.
1993b).

When habitat quality or quantity increase, I/a or I/F increase respectively.
When "new" habitat area 15 made available to a fish stock by building a
fish passage project (Le., I'h 15 increased), we expect to see a locally
larger parent stock, and subsequently greater recruitment. Curves A and B
n Figure 5-1 illustrate two cases where the habitat capacities are different,
but density mdependent swrvival 1z the same. Curve A represents the
stock-recrurtment curve for a hypothetical coho stream with a2 carmming
capacity (1/B} of 10,000 smolts and a density-mdependent swrvival rate
{1/a) of 134 smolts per female @a‘;‘rﬂ.&r.u Cuwrve B represents the same
stream, except camryving capacity has been doubled by a fish passage
project, allowing fish to uhlize habitat upstream of the previous bamer. At
a low spawner level (30 females), the stream can produce about 4,000
smolts before the fish passage project (curve A), but over 5000 smolts
after the project opens up new habitat (curve B). At a high spawner level
{400 females"), the stream can produce about 8,400 smolts before the fish
passage project (curve A) and over 14,500 smolts after completion of the
project (curve B), a 73% merease. Curve C represents the same cammying
capacity as B, but with poor quality habitat that reduces the stream's
overall density independent suwrvival by two thirds. At a spawmner level of
50 females, stream C can produce omly about 2,000 smolts after the
project, compared to the omgmal 4,000 smeolts of curve A Smelt
production for cwrwve C does not equal curve A until the level of 300
female spawners, and only shows a minor merease (+ 12%), at the level of
400 female spawners.

10
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< 7* C, from Reeves et al (1929

12 As in Lestelle et al. (1993b), we consider streams to be "fully seeded” when levels are
sufficient to produce = 807 of smolt canying capadity. In this cse 400 spammers yisld
8,000 smoits, ar 80°: of carmying capacity.

{Beamer, ef al. 1998).

Figure 41 from the Skapit Chinook Recovery Plan 2005, Appendmx Db (Skagit River
System Cooperative and Washington Department of Fish and Wildhfe 2003),
demonstrates graphically the concept of density dependence and density dependence
mortality in the Skagit watershed. As density (measured as the pumber of fish per unit
area) increases, one would expect that the mumber of smolts migrating to sea would
increase proporionately. However, one can see in the Skagit estuary that once a certain
density 15 reached, that relatonshp changes and the number of outmizrating fish (smolts)
declines. The figure alse shows that the smaller the average size of fish, the lower the
mumber of outmigrating fish. These fizure: demonstrate that as the oumber of available
spaces in the estuary fill up, with the result that there 15 mereased competition for food
and space, the survival (measured as number of outmigrants in this case) declmes. In this
instance, more habitat equates to more fish To summanze, the number of fish avalable
for harvest and spawning 15, in large measure, dependent upon having accass to sufficient
freshwater habitat to maximize the number of smolts that migrate to the sea. These
fizures demonstrate that decreasmg density by mmcreasing the amount of habitat almost
always increases watershed productivity.

11
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Figure 4.1. Densigy dependence in the Skagit delta.
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(Skagit Chinook Recovery Plan, 2005).

There are a number of natural and anthropogenic causes for reduced survival of salmon
in fresh and marmme waters. Natural factors affecting populations include, but are not
limited to, watershed productivity and available food supply. streamflows associated with
precipitation, high temperatures, predation, and floodmng, sedimentation, landshdes,
beaver activity, fires, windstorms and volcanos. These factors are all vanable from year
to year. and many can be influenced by human activities.
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One of the major problems facmg salmon and trout populations 15 an
imability to uthze thew histonie rearing and spawmning grounds due to fish
passage barriers that block access to upstream habatat.

Every species of salmon has been shown to be blocked by culverts, and blocking culverts
have been found in every watershed within Puget Sound. A WSDOT literature review
states:

The conclusion of this hterature review 15 that stream dwelhng salmomds
are often highly mobile. Upstream movement was observed in nearly all
studies that were designed to detect it, and in all species, age classes, and
seasons. There are vanatons mn the movement patterns of fish populations
both between and within rmver systems.

{(Eahler and Quinn, 1998.)

It 15 generally acknowledged that removal of bamer culverts 1 a primary mechanizm to
restore Puget Sound salmon stocks. Fish blocking culverts are listed as a factor lomting
salmon production i every watershed m Puget Sound. (Washington State Conservation
Commission. ) Culverts are also identified as a key factor necessary for recovery m
almost every local watershed chapter of the Puget Sound Chinook Fecovery Plan  as
well as m the federal supplement to that plan. (Mafional Marme Fishenes Service, 2008).
While a recovery plan has vet to be adopted for the more recently lListed :»teelhead._]
similar life histories strategies between juvenile and adult coho and steelhead would
indicate that similar benefits wrould acerue to steelhead as would be predicted for coho
salmon.

Fish Passage has have also been listed as a entical component of the Policy af the
Washingron Deparmient gf Fich and Wildlife and the Western Washington Treary Tribes
Concerming Wild Salmenids adopted by the Washmgton Fish and Wildhfe Commission
{December 5, 1997) which has as 1ts goal

te protect, restore, and enhance the productivity, produchion, and diversity
of wild salmomds and their ecosystems to sustam ceremomal, subsistenca,
commercial, and recreational fisheries, non-consumptive fish benefits, and
other related culiural and ecological values.

Page 4, Policy statement 14 states:
Provide, restore, and maintam safe and timely pathways to all useable

wild salmomid habitat in fresh and manme waters, for salmonids at all hife
stages.

! The Puget Sound Salmon Pecovery Plan was approved by the National Marine Fisheries Services,
Wational Oceanographic and Atmospheric Administration,. Department of Commerce on Tamary 19, 2007
* Puges Sound Steelhead are listed = threatensd umder the feders] Endangered Species Act. 71 Fad Rag.
156648 (3/20/2006).
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Ensure salmomds are protected from injury or mertality from diversion
into artificial channels or condwts (imgation ditches, tarbines, ate.).

Ensure natural fish passage bamers are maintained where necessary, to
maintain hodiversity among and within salmomd populations and other

Page 6. The document identifies the following performance measure for fish passage:

Provide and maintam free and uncbstucted passage for all wild
salmomds, according to state and federal screening and passage cntena,
and puidelines at all boman-bnlt structures.

The Washington Department of Fish and Wildhife desenbes how culverts affect salmen
in ifs revised maoual entitled Design of Road Culverts for Fish Passage (2003). The
report identifies the following impacts associated with culverts:

1. Culverts result m the permanent, direct loss of instream and npanan
habitat.
2. Installation and mammtenance of water crossings that confine or constnict

the channel or floodplain will break ecological comnectivity, alter channel

processes and change adjacent channel character and shape by affecting

the movement of debrs, sedmment, channel muigration, flood waters, and
aquatic and terrestrial organisms.

Water crossings may create an entry pomt for read-runeff pollutants.

3 Fizh passage can be hindered or blocked at water crossings.

3. Water crossings merease the nsk of damape to the downstream habitat
due to water crossing failure.

6. Cummlative impacts and nsks of water crossings can be avoided or
mimmized by consolidating water crossings; employing full-span bridges,
by simulatmg a natural channel through culverts; or removing water
crossings.  Access solutions that do not reguire water crossmgs are
preferred.

B

(Excerpt attached hereto as Aftachment C). Impacts resulting from the mstallation,
operation and maintenance of culverts can be divided mto two categories: spawmng and
rearing fish passage impacts, and habatat related impacts.

A Spawning and rearing fish passage related impacts.

Bamers to upstream access to spawning and rearng areas resuli m a number of
biological consequences to salmon populations. As stated above, refwming salmon, upon
entering freshwater, cease feeding and depend on stored fat reserves to meet the energetic
requrements for reproductive product matwation and spawmng. If, as a result of
encounterng a bamier culvert, adult salmon are delayed in reaching their spawming areas,
or must exert a great deal of energy attemphng to ascend a bamer culvert, energy
reserves are depleted, and the adults may die without spawning. Parfial bamers, which by
definition are barmers that are impassable for adult zalmon for onlv a porfion of the vear,
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may have the same mmpact as complete bamers. The difference between partial and
complete bamiers 15 therefore merely one of what percentage of returning salmon may be
affected by the bamer. In both instances prespawning mortality can occur. Those fish
that cannot reach their spawning area and die unspawned do not contribute toward the
total productivity of the watershed, and ultimately the number of smolts produced. and
thereby adults, 15 reduced.

The followmg photograph i an example of a culvert on a mbutary to the Nooksack
River that will not allow for upstream passage of erther adult or juvenile salmon because
the distance between the water surface elevation and the bottom of the culvert is too great
for the fish to ascend (enlarged version attached as Attachment D hereto)

Prespawning mortality can also occur where a culvert 1s a passage bamer due to either
inadequate velocity or water depth, or where streambed erozion downstream from a
culvert prevents access. If water velocifies exceed the swimmiung speed capabilities of
migrating salmon, they cannot ascend the culvert. Smmlarly. if the water depth n a
culvert 15 too shallow, fish cannot ascend the culvert. Further, mortality can occur when
adult salmon jump repeatedly when frying to ascend an madequately constructed or
operating culvert. In these instances fish may collide wath the culvert creating impact
injunes leading to mortality culverts.
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Denial of access alzo results in mereased spawner density downstream of impassable
bamers, which may result in supenimposition of redds, which can result in egg mortality.
Further, 1if adult fish are precluded from reaching their spawmng areas, then those fiv that
do emerge from the gravel will encounter an mereased competition among emergent
juvenile salmomds. As explained previously i Section IV, if juvenile densities are
increased due to inadequate fish passage, the number of smolts produced will be reduced.

Bamers to upstream access reduce the spatal diversity of spawmng areas for fish. Thas 15
important because having fish distributed throughout a watershed provides for a buffer
from the impacts of a localized environmental damage. For example, if all the coho m a
watershed were found mn only one creek, and a landshide ocowred in that creek, the
population would be wiped out. If, on the other hand, coho were found in many ereeks,
the landshde would only affect a portion of the population. The watershed population as
a whole could recover becanse there would be a continuing source of salmon to rehun
from other parts of the stream system. This spatial diversity alse prowvides for genetic
diversity because it provides for local adaptaiion of discrete populations. As with the
example of the landslide, fish populations with different gepetic charactenstics are able
to withstand environmental change differently. A diversity of genetic charactenishes adds
to the overall robustness and swvival of a population.

Adult passage bamers also reduce the productmaty of streams. Salmeon carcasses
confribute significant beneficial nutrent souwrces to the watersheds in which they die.
Both insects as well have fish have been demonstrated to use these carcasses as a food
supply. Higher elevation streams are often more sterile than lower elevation streams, and
these carcasses provide an important component of the stream ecosystem, which 15
eliminated if access is denied.

Bamers to juvemle and adult passage may elmmate salmon uwse m the best habatats
within a watershed. In most watersheds, salmon habitat 15 more intact the forther
upstream one goes. Generally speaking, aside from logging activities, little buman
development has taken place in these higher elevaton locations. These intact habatats
provide a refugia for juvemile salmonids that may not be found in more environmentally
compromused downstream reaches. The elimination of access to these habitats therefore
has a disproportionately large impact on salmon populations because on a per umit area
basis, the salmeon habitat upstream muight be much more productive than the habitat in
lower elevation areas. One hundred (1(M)) meters of habitat in a forested creek mav
produce sigmificantly more zalmon than in one hundred (100) meters of habitat 1n a
downtown wban setfing. Mot enly is habitat quantity compromused, but habitat quality
may be as well. (Sheer and Steel, 2006).

Fally, with the onset of autumn raims, jovenile coho and steelhead move upstream mto
tmbutanes to seek refuoge areas from winter storms. Movement into these refuge areas
provide a critical element in the life story strategy of Pacific salmon. Passage bamriers
prevent this upstream movement, thereby subjecting juvenile fish to greater winter
mortalities.
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Along with my colleagues at the Skagit System Cu-npmﬁve,3 I conducted an analysis of
the loss of cobo salmon production within the Skagit River watershed. (Beechie, ar al |
1994). This award-winmng article” found that between 6% and 13% of the loss of coho
production throughout the Skagit watershed was found to be due to blocking culverts.
We calculated that blocking culverts was the second largest loss of coko production in
the Skagit Fiver watershed, led only by the loss of habitat due to diking, ditchmg,
dredging and bank protection. When evaluating the loss of cobo production in nbutanes
alone, however, we determmed that 44% to 58% of the loss could be attmbuted to
blocking culverts.

B. Habitat related impacts of culverts.

In addition to creating barmiers to the upstream and downstream migration of anadromous
fish, culverts alse affect the halatat upom which these fish depend —Washington
Department of Fish and Wildlife (2003} describes the mpacts of culverts on salmon
bhabitat (Attachment C hereto). The entre manual can be found on Lne at
bttp-/fwdfw. wa.gov/hab/engineer'em). The followmg description summanzes the
immpacts of cubverts on salmon hahitat:

1. Ehmination of Spavwning Habitat, Culverts elmunate spawmng
habitat by replacing natural stream bottoms with metal or conerete pipes; by shortening
streams due to channel realignment, by creatng adverse velocities or by scour assoctated
with higher than natwral flows. Fmally, additional sediments may be mtroduced into
spawming areas as a result of culvert placement.

2 Elimination of Rearing Habitat, Culverts elimimnate reanng
habitat by replacing patural stream charactenistics with those that are confined within a
prpe. Habitat quality m the form of pools, nffles, and woody vegetation 15 rarely found
within culverts. Riparan vegetation is often lost, and stream lengths may be shortened,
to accommodate mstallation. The latter occwrs when meanders are cut off to
accommodate road rights of way. Undersized culverts merease stream veloecity, thereby
degrading habitat in both upsteam and downstream diwrechons. Habitat mav be
sliminated downstream by retarding the downstream movement of wood or by scouring
babitat below the culvert when concentrated streamflows lead to higher velocihes.
Upstream habitat can be impacted when the stream bed upstream of the cubrert evodes as
a result of changing the natural stream gradient by placement of the culvert at a slope
different from the ongmal slope of the streambed.

The following photo shows the elimmmaton of reanng hatat within a culvert {(enlarged
version attached as Attachment E hereto).

' The Skagit System Coopemative is consorien which represented the fsheries interests of the Sauk-
Suiattle Indisn Trbe, the Upper Skagit Indian and the Swinomish Indian Tribal Commnmity. When the
Upper Skagit Tribe withdrew from the consortimm in 2, the name changed to Skagit Fiver Sysem
Cooperative and the consorthm consinned to represent both the Sank-Soiatte and Swinormich Tribes. Iis
staff of almost thithy scientists forns on fshernes manazement restoration. and ressarch issues affecting the
Trbes® treaty right to fish i the Skagit Piver Basin and those manne oeaters within wiuch the T ribes have
nsual and acomstomed fisching sroumds.

* Az mentioned i ny declaration. this article won a citation by the American Fisheries Sodety for the
Mfost Significant Paper in the Morth American Jourmal of Fisheries Management for 1994,
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In contrast to the above photograph. the next photograph which 15 of an unnamed
tmbutary to the Nookack River, shows a culvert with adequate substrate within the
culvert (enlarged version attached as Attachment F hereto).
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3. Eeduction of Food Supply. Culverts reduce food production due
to the loss of ripanan vegetation within the culvert footprnnt as a source of terrestrial
insect input, and as well as a result of dimimished sunlight wathin the cubvert which 15 an
important component to aquatic insect production.

4. Changes in Stream Velocities, Undersized cubverts create an

upstream low velocity area dwmg high flows which may result in unnatorally high rates
of gravel accummlation. Lower water velocifies cause gravels to be deposited rather than
being exported downsteam unimpeded. This deposiion 13 quite unstable, and m
addifion to attracting fish to spawn within this unstable area, may direct streamflows
towards the steambank rather than the main chamnel These redirected flows have the
potential to merease steambank erosion.
3. Maintenance Impacts. Undersized culverts frequently require
maintenance that can have devastating impacts of salmon  Undersized cubverts can fill
with sediment followmg storms. Dhedzing 15 often required to open up the culvert and
provide space within the culvert to allow water to freely flow This dredsing 1= not
lmmited to the footprint of the culvert, but frequently sxtends for a considerable distance
both upstream and dewnstream of the culvert.

Channel mizration, which refers to the lateral movement of water within the wvalley
bottom of a stream, 15 a natural occurrence that 1s important to sustain salmon habitat. In
addifion to dredgzing to maintain adequate flow capacity withm the culvert discussed
above, streams frequently are dredged to ensure that stream channel migration does not
result mn the stream ercding the road pnsm rather than going through the culvert. These
dredging operations destroy existing salmon habitat by removing in-channel woody
debris and a natural pool nffle stream depth sequence, both of which are mmportant for
salmon reanng.

Fed Cabin Creek provides an example of these problems, both from a fish passage
standpomnt and an ecosystem funchon standpomt. The following senes of photographs
show Fed Cabin Creek followmg a storm event (enlarged versions attached as
Attachments G-K hereto). The culvert 15 completely filled with sediment. When this
ocours, as it does 1n seme years, water and fish run over the road, and fish cannot easily

pass downstream. These senes of photographs show the following:

Tke photograph below (Attackment & hereto) shows the culvert filled with sediment in
December 2({4 pnior to dredzing.
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The photograph below (Attachment H hereto) shows a similar occurrence in on Febmary
20. 2009.

The photograph below (Attachment I hereto) shows the blocked culvert at the
downstream end of the culvert.
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The followmg photograph (Attachment J hereto) shows the culvert at Red Cabin Creek
after the streambed has been dredged.

The following photograph (Attachment K hereto) shows a number of dead unspawned
salmon stranded as a result of Washington State Department of Transportation dredging
activities whereby fish were attacted to the excavated area and could not escape once
flows diminished. (Personal Communication, Keith Wyman.)
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Thke final photograph of Red Cabmn Creek (Attachment L hereto) shows that on closer
mspection, not only there a number of dead adult salmon, but numerous juvenile salmon
that have been stranded (and subsequently died) as a result of the WSDOT maintenance
activities. (Personal Communication. Kerth Wyman )

The undersized culvert in Red Cabin Creek has a number of mmpacts on fish. When
sediment accumulates, salmon frequently spawn in the aggraded streambed. Subsequent
dredging activity by WSDOT elimmates the salmon nests. The excavation by WSDOT 15
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undertaken to remowve sediment to allow water to freely pass under the road
Unfortunately, the excavation creates a hole that fills with water and attracts both adult
and juvemle salmon when stream flows dropped in the fall These photographs show
salmon which were attracted to the excavated area, and could not escape once flows were
further reduced in 2004. Had this culvert been properly sized, no excavation would have
been necessary, and salmon would not have been attracted mto the hole, to later become
stranded and die. The loss of these fish in this manner could have been avoided.

Whale these photographs show the impacts from maintenance dredging in 2004, it is not
an 1solated meident as WDFW biologist Eurt Buchanan recogmized. Buchanan advised
both his depariment and W3DOT of “the ongoing damages caused by the SE 20 culvert,
and dredging required to maintain it. ... The decumentation of fish damage 15 likely to
increase, not decrease.” . Email from Kwt Buchanan to Greg Hueckel and Pat
Chapman, with copies to Bob Bicknell, Craig 0lds, Gayle Erettman, Fich Costello, and
Fach Johnson dated 12/6/2004 (Attachment M hereto). Mr. Buchanan descnibed the
“negative mmpacts of long-term dredging” in an attachment to his Email, specifically
reporting “emergency dredgmg is likely to oceur in 04/04-05—the culverts and creek
channel are nearly full again. Flagged redd: are within the noomal dredging area. The
culvert and channel cannot be dug without destroyving the redds already in place” As
early as 2002, thas culvert has been known to be a problem. As WDFW stated i the
Hydraulic Project Approval issued for Fed Cabin Creek mainfenance activities by
WS5DOT: “Repeated mantenance dredming of this stream by the Washington Department of
Transportahion (WSDOT) consttufes an unacceptable adverse mmpact to fish hfe The
Department of Fish and Wildlife (WDFW) views replacement of this crossing, with the
appropriate sized bndge, or other approved stuctuwre, as the prefared altemative to
dredging " Hydraulic Project Approval dated Aungust 19, 2002 (Log # ST-FO760-03)
1ssued {Attachment M hereto). Despite knowing about the adverse mpacts to salmon as
a result of an improperly sized cubvert for at least 7 years, at the time of this report the
origmal culvert 1s still in place, and mamntenance dredzing, with the ensuing mnpacts, has
confinued.

The following two photographs of Bruce Creek, a tmbutary to the MNooksack Fiver,
demonstrate a culvert blocked by sediment and the loss of ripanan and instream habatat
after dredging had occcmred to remove the sedmment (enlarged wversions attached as
Attachments (O and P respectrvely).
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6. The movement of wood, water and sediment iz impeded.
Culverts may immpede the movement of water, sediment and wood and each can have
devastating effects on salmon habitat. If water, wood or sediment cannot adequately pass
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through a culvert, the culvert may become plugged. If the culvert becomes plugged, the
upstream hillslope may become saturated, and if that occurs. 1t may lead to a landslide or
road falure. Alternatively, a plugged culvert may develop a debnis toment, which results
from the impounded water and sedmment associated with the plugged culvert
overwhelming the culvert sumilar to a dam break. In either instance, the culvert becomes
overwhelmed and there 15 2 tremendous and rapid release of wood. water and sediment
sent cascading downstream and depositing sediment. flooding the stream. and unleashing
significant erosive forces. The effects on fish populations can be devastahng. Both
landslides and debns toments can mundate salmon habitat for thousands of meters
downstream of a blocked culvert. Undoing these effects and restoning the habitat can take
many years and mullions of dollars.

The followmg photograph of 2 beaver dam constructed on a2 culvert located on Bear
Creek m the Nooksack watershed 1= an example of how culverts may become blocked
(enlarged version attached hereto as Attachment Q hereto).

09/01/2008

The recruitment of wood that can accrue from a long distance upstream of a culvert and
be transported far downstream can be mmpeded by an mnadequately sized culvert, and this
loss of downstream wood can significantly reduce salmon production. The legacy of
logging. agniculture. and development ha: resulted in severe reductions in mature
streamside vegetation. Much of the most intact npanan vegetation 15 found in the upper
portions of watersheds. If fish passage structures are not sized to accommodate the
transportation of wood, in addition to increasing the possibility of landslides and debns
tomrents, they retard the movement of wood to downstream salmon habitats, which as I
describe earlier in this report 15 so entical to salmon.
VI. REASONS REPLACING CULVERTS TO PROVIDE FISH
PASSAGE AND RESTORE ECOLOGICAL FUNCTIONS MAKES
SENSE.
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As commonly recogmized by fisheries biologists and as stated by Brett Barkdull, WDFW
fish beclozist, “Comection of human-made fish passage bammers is one of the most cost
effective methods of salmonid enhancement and restoration.” Barkdull, Brett. January
2001. Owl Creek Fich Passage Assessment, p. 1. Rom, eral (2002) found that
“reconnecting 1solated off-channel habitats or blocked tnbutares provides a quick
biological response, is likely to last many decades, and based on available evidence, has
a hagh hkelihood of success. Generally, these types of restoration activifies should be
undertaken before methods that produce less consistent results.” The replacement of
bamer culverts 15 also cost effective and generally accepted restoration action. The
benefits associated with replacement of inadequately functioning culverts are as follows:

Al Immediate Access to Additional Habitat.

Beamer, et al, 1998 shows: that prowviding fish passage increases the availabality of
bhabrtat. An mcrease m habitat decreases density, and therefore inereases survival and
smolt production. Culverts provide immediate access to additional habitat, thereby
increasing swvival (Pess, er al, 2003; Pess, et al., 1998; Barkdull, 2001). The benefits,
therefore, are immediate, as compared to other types of restoration efforts that might take
years to have am effect, such as ripanan planting Beechie, er al (1994} showed a
sigmificant impact on Skagit River cobo salmon production resulting from fish passage
bammiers, particularly in the tnbutanies. Removal of these obstructions could significantly
increase salmon production in this basin. Pess, er al. (1998) showed over 250 adult coho
salmon were observed above comrected bamers for each of the first two years following
culvert replacement.

B. Hizher Level of Confidence in Desizn.

In contrast to other salmon restoration efforts, the science about moving fish upstream 1s
more developed. Although there are uncertainties about passing juvemle fich upstream
that should be evaluated through adaptive management, the state of knowledge about fish
passage and culvert design 15 such that we have the ability to design crossing structures,
6.g., bndges and culverts, with a hugh level of confidence such that they will allow adult
fish to have ummpeded passage at most flows where fish need (or seek) passage

C. Easier monitoring.

Momtormg for effectiveness of culvert replacement 15 much easter than for many other
types of habitat restoration efforts. Culverts that were complete blockages to mugrahng
adult salmon can be readily sampled to determine if salmon are present where prior to
replacement they did not exist. Eshmates of densities or presence of juvenile salmomds
can be readily monitored as well. The same can be sa1d for measunng the physical results
of culvert replacement. Habitat measwements can be confined to a relatively small
portion of stream length, and the number of parameters to be measwed, s.g., slope,
presence of substrate within the cubvert, and impacts to upstream and downstream
portions of the stream channel, can be rather himited and well defined.

. Minimal Impacts on Land Use or Private Rights.
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The installabon of a culvert generally requires liftle changes in surmounding land uses.
The footprint for the mstallafion 15 generally within existing rights of way, so impacts to
private landowners are minimal. This aveads the political or soctal challenges that often
ocowr when attempting to mmplement restoration projects that require changes in the
activities or propertes of affected landowners. Feplacement of culverts 1s generally well
accepted by the public as a cost effective measure for salmon protection and restoration.

E. Cost-Effective Strategy.

Culvert replacement has been shown to be a cost effective strategy for the recovery of
salmon populations. In evaluating restoration achons, Beechie of al. (1996) reports

removal of access problems (g.g., impassable culverts) appears to be the lowest
cost restorafion, because an access problem is localized and relatively easy to
restore, and smolt production increases are relatively large and mmmediate.

This conchision was based on an analysis that evaluated the cost per smolt produced by
culvert replacement, construchon of groundwater channels, or the mtroduchon of large
woedy debns structures. Culvert replacements were found to be from 1.7 to 29 tmes
mare cost effectrve than thesze other two restoration achons.

F. Benefit: Throughout Stream Syvstem.

The benefit= of replacmg culverts that are comprommsing ecological funchons, such as
impedmg the movement of wood, water and sediment, sxtend far beyond the immediate
area of the culvert. The avordance of a debns torrent that might ocewr because water,
wood or sediment cannot pass through a culvert during a storm, has benefits throughout
the stream system, and the cost of protectmg salmon hahitat cutweighs costs of
restoration both 1o terms of dollars spent and tme necessary for recovery. (Beamer af

al., 1998.)

VII. TRIBAL EFFORTS TO PROTECT AND RESTOEE SALMON

For many years, the case area Tribes have dedicated a mignificant amount of time and
resources toward the protechon of salmon resources. There has been a long history of

Tnbes: working collaboratively and within the confines of both State and Federal law to
protect Tnbal resources. Some of these collaborative efforts are:

A, Timber Fizh and Wildlife and Forest and Fizh Program.

This program 15 an infertnbal effort to work with the State of Washington, small and
large timberland owners, and the environmental commumity to protect fish and wildlife
resources from the impacts of forest practices achvities.

B. Water Resources Forum,
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UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON
IN SEATTLE

UNITED STATES OF
AMERICA, et al,

Plaintiffs, No. C70-9213

V. Subproceeding 01-10

STATE OF
WASHINGTON, et al.,

Defendants.

TRANSCRIPTS OF PROCEEDINGS

BEFORE THE HONORABLE
RICARDO S. MARTINEZ

October 14, 2009
[Original Page 33]
couple of questions of this witness.

Mr. McHenry, understanding that I've not yet had
a chance to review your declaration, you've testified
that habitat restoration is a very complex thing. Prior
to this litigation beginning, the Lower Elwha Clallam
Tribe realized that it needed to do something to
address these restoration efforts, correct?

THE WITNESS: Yes, sir.

THE COURT: As you have testified, and as the
cross-examination showed, there are many specific
areas that could have been addressed as part of that
ongoing effort.
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THE WITNESS: Yes, sir.

THE COURT: Given the obvious limitation that
there are insufficient funds to do everything
necessary, your tribe decided to go ahead and fix or
address -- try to fix 17 barriers out of the 31 that have
been identified in this area?

THE WITNESS: In the Salt Creek watershed,
that’s correct.

THE COURT: Out of all the things that could have
been done, why did they decide to try to fix the
barriers as one of their highest priorities?

THE WITNESS: Because when we did the
watershed assessment, we found that there were 50
miles of historically active stream that salmon could
access in this watershed, and fully half that mileage
was blocked by culverts of various ownerships. So to
us, we applied our scientific knowledge,

[Original Page 34 ]

recommendations from the literature which indicated
that when you’re going to restore a place like this, you
need to go after the barriers first.

THE COURT: In your expert opinion, that was the
biggest bang for your buck?

THE WITNESS: Yes.

THE COURT: Thank you.
THE WITNESS: Thank you.
THE COURT: Ms. Foster.
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MR. FOSTER: Thank you, your Honor. Yesterday,
your Honor, the Court reserved ruling on AT-004 with
regard to the last section of that particular report.

THE COURT: It was actually Pages 12 and 13, the
culvert correction success, that the State had objected
to.

MS. FOSTER: Yes, that’s correct.

THE COURT: After listening to the testimony,
Counsel, the Court will overrule the objection and will
admit those portions.

MS. FOSTER: Thank you very much, your Honor.
I also neglected to move for AT-084, which is a
hydraulic permit approval, during Mr. Wasserman’s
testimony, and would so move now.

THE COURT: Is that AT-008-4?

MS. FOSTER: No. It’s AT-084.

THE COURT: The Red Cabin Creek?
October 15, 2009
[Original Page 86]

THE COURT: You may inquire, Counsel.
DIRECT EXAMINATION

By Mr. Nielsen:
Q Mr. Johnstone, where do you live?

A T live at Tahola, Washington, on the Quinault
Indian Reservation.

Q Where is the Quinault Indian Reservation located?

A Tt is just north of Grays Harbor in the mid
Washington coast.
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Q Are you an enrolled member of the Quinault?
A T am an enrolled member.

Q How old are you?

A T'm 56.

Q Are you a descendent of any of the signers of the
treaties?

A Yes. My grandmother was from Hoh River, and our
family on the Hoh River side were the treaty signers.

Q And Mr. Johnstone, what do you do for a living?

A I'm a fisheries policy spokesperson for the Quinault
Indian Nation.

Q And can you briefly describe in general terms what
that means. What is your job? What do you do?

A Well, it generally means that anything that has to
do with policy in the fisheries arena, that’s what I do.
I work directly with the fisheries division and handle
any of the policy issues.

Q When you say you work directly with the fisheries
division, what is the fisheries division?
[Original Page 95]

A Yes. When I talk about my Hoh River family, it’s
exclusive, the only income that my brother-in-law has
ever known, and he’s 73 years old. It was his entire

life.

Q Are there tribal members now who rely on salmon
fishing to support themselves economically?

A In the Quinault Tribe, there are several.
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Q And does your family still rely on salmon as a source
of economics?

A Very much so. I have nephews that fish full-time
and work, I guess seasonal work when it’s available.

Q Now, in Quinault practices -- well, first off, are you
familiar with the role salmon has played in the
Quinault culture and tradition?

A Well, in our language, the word for “salmon” is the
equal word for “food.” It’s very much a part of us as
Indian people. The salmon were the buffalo of the
great plains when there were 60 billion. You know,
salmon are our buffalo. It is intertwined within our
culture. Our songs, our ceremonies, our subsistence
coincide with the salmon. When salmon are not
plentiful, we suffer. When salmon are plentiful, we
basically are rejoicing, we're happier, but we’re also
mindful of what that means to us. It means that when
they’re plentiful, that you take care of your harvest,
you take care of your needs, your smoke and your can
and your freezing, all of those things. And always, we
take care of our elders. We take care of
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those that can’t provide for their selves first and
foremost: our babies, our grandmothers, our
grandfathers and our children, and our elders. That’s
just the way Indian people are.

Q And salmon is an important part of taking care of
the children and the elders?

A Yes, it 1s.
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Q And you mentioned ceremonies. How in Quinault
culture is salmon used ceremonially? Can you give us
a brief description of that?

A Well, salmon are used in all events as well as all of
our foods. Salmon is the center pin, for instance, of our
culture. If you look at Quinaults, we have a particular
stock of salmon called the Quinault Blue Back, or the
Sockeye. It’s a Sockeye salmon. It is known actually
throughout the world.

It is basically the foundation of who we are. We're
talking about a run of fish that once numbered into a
million. In the last century, there were runs of a
million fish. In the last seven years, we had the lowest
run ever recorded, at like 7,200 fish. So our connection
1s deep. The relationship to the salmon is ever present.

And we use salmon for name givings. We use
salmon for deaths, for burials, for recognitions, for
birthdays. Ceremonial events, we would use
particularly the Quinault Sockeye.

Q When you testified that -- I think you said Blue
Back; is that correct?
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these projects, about $280,000, that’s certainly an
order of magnitude below what these DOT projects
are costing today.

Q You mentioned prioritization and the development
of the prioritization process and the manual.

Why 1is it important to prioritize culverts for
correction?

A Well, we felt it was important so that -- front load
benefits. We knew that some projects, you would gain
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more fish or access for more fish, so that would be one
aspect of prioritization.

There are other aspects of how much it would cost
to correct a project, the status of the stocks that were
effected, the mobility of those stocks when you were
dealing with anadromous fish or only resident fish. So
these are all factors that we felt needed to be in the
prioritization process.

It basically was a surrogate for a cost benefit, but
we felt it did a better job of prioritization than a formal
cost benefit analysis.

Q You testified a bit this morning about the Fish
Passage Priority Index, and you described a little bit
about your role in developing that. I would like to go
into a little bit more detail.

What is the Fish Passage Priority Index?

A Well, it is a unique number that is calculated for
each barrier culvert. And what that lends itself to is a
comparison of numbers from other barriers. The range
that is expected with
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utilization of priority index is 1 to 100. The higher the
number, the higher the priority. There are six factors
within the priority index. I think I alluded to some of
those in general terms.

Basically there are three modifiers within the
priority index for each species. That is the cost
stratification of the project, to correct it; the status of
the stocks, whether they are depressed or not; again,
whether they are anadromous or not.
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And then critical pieces of the priority index are
the first three factors. I used the BPH. The BPH
represents B, being the passability of the culvert, a
rough approximation of that; P, the productivity
capability of the species that is being calculated, those
being different for each species; and then the habitat
that a species would utilize after the correction is
made.

Those factors are multiplied together. There’s a
quadratic root calculated for those factors for each
species. And then once those are calculated for each
species within a drainage, then those are added
together to give you the final PI number for that
crossing.

Q How does the Washington Department of Fish and
Wildlife collect the information necessary to collect to
compute a priority index number for a culvert?

A Well, we've had inventory crews. And those that
were inventorying DOT roadways, we receive money
from the Department of Transportation to do that
work. And basically what starts out
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as a driving roads, looking where those crossings are,
looking at the site, taking measurements, assessing
whether the facility is a barrier or not.

If it’s determined that it’s a barrier, secondly, then
determine if there’s a significant amount of habitat
that the barrier’s affecting that is 200 meters
upstream and downstream.

Once that threshold is met, then an in-depth
habitat survey is done where various measurements



696a

are made of the habitat to determine the habitat that
1s unique to each species being affected.

Q Once you've assembled all that information, what
do you do with 1t?

A Well, through the help of my staff, we developed a
database to compile all that information and do the
calculations of the priority index. It resides in what is
called the Fish Passage and Diversion Screening
Inventory Database. That’s undergone several names.
At one time, it was called SHEAR base.

But all the data for the inventory crews in Fish and
Wildlife are compiled there. All of the inventories that
we did for counties, the data resides there. And also if
we provide technical assistance to grant groups that
secure money through the SRF Board, those data also
reside there.

Q When you calculate a priority index number for a
culvert, do you account for the presence of other fish
passage barriers in a watershed?
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A We account for it only insofar as it’s recorded as
reach breaks in our habitat surveys. When the
priority index is calculated, it treats those other
barriers as transparent. The reason we do that, we
don’t know when those other barriers are being
corrected. So by treating them as transparent, you do
a priority index that looks at potential habitat gain as
if all those barriers would be corrected at some point
in time.

Q And by “transparent,” what do you mean?
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A What that means is if you’re walking the watershed,
and perhaps there may be ten barriers, to look at the
total potential, you walk the whole stream past every
one of those barriers measuring the habitat, and those
become an integral part of the priority index. If you
didn’t do that, you would only calculate a priority
index up to the next barrier, and then you would stop
your survey. That wasn’t our intent, because that’s
drawing a conclusion that that next barrier and the
eight after that would never be fixed.

Q Optimistic way of looking at things.

If we fix a fish passage barrier culvert in a
watershed that has other barriers upstream, will the
potential benefit of fixing that barrier be immediately
realized?

A Generally no.
Q Why not?

A Well, if you open the habitat and the fish start
utilizing or passing the previous barrier, they're going
to butt up against,
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in some magnitude, to the next barrier. And of course
the amount of that decline in potential production
depends on the degree of passability of subsequent
facilities.

Q I think you testified you worked for the Washington
Department of Fish and Wildlife a little over 25 years?

A That’s correct.
Q Why did you stay so long?
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A I knew you were going to ask that. I guess the short
answer 1s I just really enjoyed working with people
and supervising people that were extremely dedicated
to protecting and enhancing the resources of the state.
It would have been a very difficult job had you not had
good staff working for you to implement good ideas, 1
guess act as you In your own ideas. It made it real
easy.

Q Are some of your staff in the courtroom today?
A Yes, they are.
MS. WOODS: Thank you.

THE COURT: Counsel, before you start, let me ask
him one question that may help you also in your cross-
examination.

Dr. Sekulich, I haven’t read your direct testimony
as of yet. But in all the years and all the work that you
did, in looking at how to address this very complex
problem that everybody wants to fix, if Mr. Monson’s
client over there came up with a pot of stimulus
money, a big pot, would you do anything different
than the way you've set it out?

[Original Page 119]
THE WITNESS: In terms of the prioritization?

THE COURT: I don’t want to make you nervous
over there.

Yes.

THE WITNESS: No, not in terms of the
prioritization method.

THE COURT: Thank you.
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You may cross-examine.
MR. SLEDD: Thank you, your Honor.
CROSS-EXAMINATION
By Mr. Sledd:
Q Good afternoon, Dr. Sekulich.
A Good afternoon.

Q I'm John Sledd. You'll probably remember we first
met underneath the conference table during the
earthquake at your first deposition?

A I think Mr. Hallowed was taking pictures.
Q The infamous cellphone pictures.

When you were employed at WDFW, you
supervised a unit that goes by the acronym of SHEAR;
1s that correct?

A Yes. That was a name I coined when I first took the
job in habitat management.

Q Can you spell it and tell us what it stands for?

A It started as S-H-E-A-R, which was Salmon Habitat
Enhancement and Restoration. That’s when we were
then the Department of Fisheries and our
responsibility was only for salmon.
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Q And then in your last year or two with the State,
there was some reorganization of the SHEAR
program. It sort of morphed into the habitat and
passage project section of the technical applications
division; is that correct?
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A It did. There were some intermediate steps before
then.

Q And the SHEAR program, when you were directing
1t, you produced an annual report, did you not, to
describe the activities of the program?

A We didn’t start the annual reports until probably
the mid ‘90s, but there were other reports that we
jointly did with the Department of Transportation.

Q But there those annual SHEAR reports, for
example, in 1997 to 2001 or so --

A That sounds right.

Q And then after the name change, when that became
part of the technical applications division, the habitat
and passage project section, did that annual reporting
continue until you left the department?

A Yes.

Q And you supervised the preparation and did a good
bit of work on each of those annual reports?

A Yes. Most of the work was outlined, directing staff
to complete portions of the report. That’s correct.

Q Now, you started doing habitat work at DFW, I
believe you testified, in 19907

[Original Page 121]
A Actually, it was 1991.

Q And it’s your opinion, is it not, that prior to your
starting your tenure with the DFW, or the
Department of Fisheries, a significant portion or most
of the culvert structures that were installed in the
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state were barriers from the minute they were
installed; is that not correct?

A I believe there was a significant number that were.

Q And that opinion’s based on your personal
observation of culverts as well as input from your staff
while you were with DFW?

A That’s correct.

Q The 1990 MOU, Exhibit W-087-B that you were
asked about, that didn’t enable DFW to do anything
that it couldn’t have done before, did 1t?

A No, it didn’t.

Q Because, as I believe you say in your declaration,
there have been fish passage laws on the books in the
state of Washington since the late 1800s.

A That’s correct.

Q The 1990 MOU just profiled the need and raised
people’s awareness of those laws; is that correct?

A That’s correct.

Q If you could take a look at Exhibit 87-B. If you could
look down at the bottom of the first page. You should
see there about four or five lines below the word
“purpose,” it says, “ In order
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to accomplish this purpose, the respective
participating agencies hereby agree as follows:”

And then after that for several pages there’s
descriptions of responsibilities. And to the left of each,
there’s an agency acronym; is that correct?

A That’s correct.
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Q And if we turn to the eighth page, in the lower right,
there 1s a long number, T10 etcetera 40. It is the
eighth page in.

There’s a heading you should see in the middle of
the page that says “Fish Passage Barrier Removal and
Maintenance Program.”

AT seeit.

Q The first item under that heading states, “The
Department of Transportation was to be responsible
to,” quote, “maintain culverts and fish passage
facilities in a manner which provides continued fish
passage for the life of the installation.”

Do you see that?
A Ido.

Q The Department of Transportation did not in fact
maintain all its culverts and fish passage facilities to
provide continued passage after this MOU, did it?

A Despite its best efforts, no.

Q As I understand the testimony -- you’ve been in the
courtroom pretty much the whole trial, haven’t you?

A T have.

Q There’s been some discussions about DOT funding
for
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corrections in reference to the I-4 program?

A Yes.

Q That’s funding that is appropriated by the state
legislature to the Department of Transportation
specifically for fish passage barrier corrections, right?
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A That’s correct.

Q Now, the PI, or prioritization process that you just
spoke about a moment ago, is used for prioritizing
DOT corrections that are going to be funded with that
I-4 funding, correct?

A That’s correct.

Q It is not used for prioritizing corrections that are
going to be done as part of a road project that happens
to have a barrier in the project area?

A That’s generally true, yes.

Q In that prioritization process for the I-4 funded
corrections, 1s a culvert with less than 200 meters of
upstream habitat treated differently than one that
has more than 200 meters?

A In the inventory process?

Q In the prioritization process.

A Yes.

Q And the culvert with less than 200 is assessed, the
data’s kept in the data base, but it’s not prioritized for
correction with those I-4 funds?

A In general, that’s true.
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Q But do you just write off that barrier and say, we're
not going to fix it?

A No, we do not. It’s kept on the databases of barriers
with the presumption that when there is road work
safety mobility projects, for example, that the fish
passage barrier will be corrected concurrent with that
work.
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Q And the reason you do that is because biologically,
even though it’s a short amount, there’s still going to
be benefit from correcting that?

A That’s correct.

Q In your declaration -- you've still got it up there with
you, don’t you?
A Yes.

Q Can we look at Paragraph 48? I'm sorry. You
probably don’t have it.

You state in Paragraph 48 that when DFW
formulated its current fish passage regulations for
culverts back in the 1990s, there was not much
information available on the swimming abilities of
juvenile salmon?

A I think I'm in the wrong place there. Is it 48?
Q Excuse me for a second. Sorry about that.

It states, “As of ‘94, little information was available
about the swimming abilities of juvenile salmon, so we
used a six-inch trout as the closest surrogate,” correct?

A That’s correct.
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barrier again, correct?

A Yes. You would want a monitoring program.

I might add to that, though, that the type of
correction that you make would determine the, I
guess, frequency that you would have to reinspect
those facilities to see if they were still passing fish.
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Q So if you used correction designs that minimize the
chance for hydraulic changes to create an impassable
condition, it could lower your monitoring burden?

A That’s correct.

Q When I was asking you about the 1997 legislative
task force report - or it may have been when I was
asking you about the SHEAR reports - you mentioned
a number of other reports done jointly with DOT. I
want to ask you about one of those.

MR. SLEDD: Madam Clerk, if you could hand the
witness Exhibit AT-54, please.

THE WITNESS: What was the number again?
By Mr. Sledd:

Q This is AT-54. It’s a Fish Passage Program
Department of Transportation Inventory Final
Report.

A Can I just look at the screen?
Q That’s absolutely fine. Whatever is easier for you.

Did your fish passage program work with DOT and
prepare a series of not quite annual, but as time went
on became more close to annual progress performance
reports regarding the joint work
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between DFW and DOT regarding DOT culverts?
A Yes, we did.

Q And this is one in that series of reports?

A Yes.
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Q And if T am correct, it has already been admitted in
evidence.

You approved the content of these reports when
this were prepared by staff under your supervision?

A That’s correct.

Q If we could turn to Page 3 in the final report, the
first paragraph. Four lines down there, it states, “One
habitat-related cause for weakening of salmonid
production, which can be easily resolved, is human-
made barriers to fish migrations caused by improper
placement of road culverts.”

Do you see that?
A Yes, I do.

Q By that statement that it is easily resolved, what
you and your staff meant was that fish passage
barriers were easier to fix than those habitat problems
described in the previous paragraphs, such as
hydropower, habitat degradation, easier to deal with
than oceanic events; is that correct?

A That’s correct.

Q If we could look to Page 2, please, in Exhibit AT-54.
In the third paragraph on that page, the next-to-the-
last sentence -- are you with me?

[Original Page 132]

A 1 think so. On my screen here -- is it the last full
paragraph?

Q Yes, it is.
A Okay.



707a

Q The next-to-last sentence in that last full paragraph
on your screen states, “A total potential spawning and
rearing area of 1.6 million meters squared,” and some
change, “is currently blocked by WSDOT culverts on
the 177 surveyed streams requiring barrier
resolution. This is enough wetted stream area to
produce 200,000 adult salmonids annually.”

Now, you were the major player in preparing that
statement and doing those calculations, were you not?

A Yes, I was.

Q And those calculations are based on the percent
passability, or B factor, the P or production factors,
and production coefficients, and the H, or habitat
values, that are described in the priority index?

A With the understanding it is all under the umbrella
of potential production.

Q Correct. So that is the potential annual adult
equivalent salmonid production?

A That’s correct.

Q An adult equivalent means that’s a fish that
actually would end up in either harvest or escapement
as an adult?

A That’s correct.
[Original Page 133]

Q So that it’s after ocean mortality and other
mortality factors?

A Yes.

Q You included that statement about the 200,000 fish
in this final report in order to convey to the state
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legislature that there was a real benefit to the money
the legislature was appropriating for culvert
corrections, was it not?

A That’s correct.

Q And I believe your declaration describes these
factors in the PI and the BPH combination as being
properly used only in a relativistic sense, to compare
the benefits between one project and another?

A For that purpose, and also to compare correction
schedules, where it’s still a relative comparison.

Q This 200,000 additional salmon statement was not
comparing the relative benefits of two projects,
though?

A It was not, but it was a result of a cost benefit
analysis that I did at that time.

Q But it was not comparing two different projects?
A No, it was not.

Q And it was not comparing two different schedules?
A No. It was a result of such analysis.

Q But it’s not stated in the report?

A That’s correct.

Q You said this is an outgrowth, I believe, of a cost
benefit
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analysis?

A That’s correct.

Q And you did that analysis?
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A Yes.

Q But in your opinion, it’s impossible to do a cost
benefit analysis on a single culvert and determine
what the benefit of the fish coming back to a single
correction is?

A T don’t think it’s impossible, but it’s very difficult.

Q Dr. Sekulich, I'm going to read to you the question
and response from your deposition of April 22nd of
2009, Page 69 at Lines 3 to 9.

Question: “So the legislature, you think, wanted a
project-by-project cost benefit?”

Answer: “Yes.”

Question: “And you didn’t think that was
possible?”

Now, if you wanted to do a cost benefit on the
overall programatic level, not individual culverts but
the whole correction program, you believe you could
do that?

A T believe it’s much easier and it makes more sense.

Q And if you wanted to do that, you don’t know of any
better method to do than the BPH method, the percent
passability, the cost of production coefficient times the
habitat areas, do you?

A In my opinion, on an individual project, the priority
index methodology is the best.

Q And if you want to prepare an estimate for the
entire
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program, you don’t know of a better methodology than
that?

A Than the priority index methodology or the cost
benefit analysis?

Q Than the BPH methodology that’s a portion of the
priority --

A It’s a portion. I think it’s a good methodology, yes.

Q And you don’t know of a better one to come up with
a cost benefit for the entire --

A Not without thinking about it more, no.

MR. SLEDD: If we could have on the screen, please
— 1f I could have the clerk deliver to Dr. Sekulich
Exhibit AT-154?

I'm sorry, your Honor. It’s not admitted yet, so
perhaps I should have it on the screen and not publish
it to the witness.

By Mr. Sledd:
Q TI'll botch this, but it’s my last question.
A Are you hoping it’s a good one?
Q It’s a doozy.
Do you recognize that document, Dr. Sekulich?

AT do.

Q And it has your name on it underneath the title,
correct?

A Yes.
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Q And is that a document that -- the date down there,
November 9th, 1999, do you see that?

A Yes, I do.

Q And that was during your tenure with the
Department of Fish and Wildlife?

October 19, 2009
[Original Page 25]

it, in addition to the information about the designs of
these projects.

THE COURT: Thank you, Mr. Shaftel.

Let me ask a couple of questions, Mr. Wagner.
Looking at 092. Not the one on the screen, 113, but
092, this 1s the earlier version you've indicated?

THE WITNESS: That’s correct.

THE COURT: Mr. Shaftel says that 113, the one
on the screen, was not available to you at the time
your declaration was put together.

THE WITNESS: That’s right. This is an update to
those cost estimates.

THE COURT: Who creates this document?

THE WITNESS: This table itself is created as a
summary by my staff.

THE COURT: Your staff?
THE WITNESS: Yes.

THE COURT: All right, gentlemen. The Court will
overrule the objections, and 113 will be admitted.

By Mr. Shaftel:
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Q Now, Mr. Wagner, I'd like to ask you a couple
questions about the scoping that’s reflected on this
particular document. Why did we do all this scoping?
A Scoping is very important to get a handle on what
the costs would be as well as to get agreement on the
type of fix. Our
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intent here is -- as I mentioned, the fish passage
program has evolved as we've worked to improve it
over the years. One of the things that we're working
on is to really emphasize scoping so that we have more
projects that can move on to design and more projects
that are ready for construction ultimately.

Q And do you know how many projects -- I'm sorry. Is
this a comprehensive list of everything in the scoping
process?

A No, it’s not. We have scoping -- projects that are in
the scoping process that haven’t been brought to the
completion that these have, and we also have projects
that have been scoped in other geographic areas.

Q And do you know how many projects were listed on
this particular scoping list?
A It says 38 projects.

Q Have you calculated what the average cost reflected
in the “Estimated Cost” column 1s?

A Yes. The average cost of all those 38 is about $3
million.

Q And I notice there’s one project on here that seems
quite a bit higher than the rest. It’s SR 3 Chico Creek
at $29 million. Have you also done a calculation that
would remove that extremely higher cost?
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A Tt is a very high-cost project. If we took that out and
averaged the remaining 37, it would be an average of
$2.3 million apiece.

Q And how do you think this sample of approaching
projects
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compares to other remaining projects that have yet to
be scoped but would still need to be corrected by the
Department of Transportation, in terms of the size of
the projects?

MR. JOHNSEN: Objection, your Honor. This is
beyond the scope of anything in his declaration. His
declaration is his testimony. It is not a summary.

MR. SHAFTEL: Your Honor, I believe he talks
about costs and how they’ve changed over time. He
talks about the number of barriers that are
remaining. He’s just merely -- trying to provide
context for this particular document and the costs
reflected.

THE COURT: Overruled.

You may respond. Do you do you remember the
question?

THE WITNESS: Could you repeat that, please?
MR. SHAFTEL: Yes.
By Mr. Shaftel:

Q How does the averages that you just mentioned --
or, I'm sorry, how does the list that you see here and
the size of the projects reflected here compare to the
size of the projects that have yet to be scoped or
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corrected but still need to be corrected by the
Department of Transportation?

A I think these are pretty typical of projects that we
are scoping now and have not concluded the scoping
to. We are definitely finding as we go into our list we
are adding more and more complex projects, and there
may be a number of very high
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mischaracterizes Dr. Sekulich’s testimony. I believe
he said some of them may have been. I don’t believe
he said almost all of them.

THE COURT: The objection to the form of the
question is sustained.

By Mr. Johnsen:

Q Do you recall Dr. Sekulich testifying about fish
passage barriers in the case area last week?

AT do.

Q Do you disagree with any part of Dr. Sekulich’s
testimony regarding the passability of Department of
Transportation culverts in the case area in the last
week?

MR. SHAFTEL: Objection. Overbroad.

THE COURT: Overruled.

THE WITNESS: Not that I can recall.
By Mr. Johnsen:

Q Going back to Page 5 of your declaration, Paragraph
9. This, I think, is just a clarification point. You make
reference in that paragraph to the industry -- it is
right at the bottom, Line 26, the industry standard for
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the design of road culverts for hydraulic purposes. Do
you see that?

A Yes.

Q In making that statement, are you using the word
“hydraulic” there in the sense -- the ordinary sense of
conveying liquid
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through a pipe, rather than referring to the hydraulic
method of designing culverts?

A That’s correct.

Q So you are not saying that the manual that you are
referring to in Paragraph 9 contained any direction on
how to construct a hydraulic fish passage culvert; is
that correct?

A That is correct, I am not saying that.

Q And isn’t it also true that the standards for fish
passage that the Department of Transportation uses
are set by the State of Washington Department of
Fisheries and not by the Federal Highway
Administration?

A That is correct.

Q Turning to Page 9. On Page 9, you are talking about
the inventory of the Department of Transportation
culvert sites. And you testified about that some this
morning as well. You state there that the inventory is
now complete; is that correct?

A That’s correct.

Q Although the inventory is complete, habitat
assessments still must be completed on a majority of
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the department’s fish passage barrier culverts; isn’t
that also correct?

A That’s correct.

Q Is it true that about two-thirds of the culverts
remain to have habitat assessments on them?

A I believe that is about the number, yes.
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Q Now, you testified earlier this morning about the
scoping process. Do you recall that?

A Yes.

Q And you said that a portion of that process involves
coming up with estimates of possible project costs. Is
that also correct?

A Yes.

Q And isn’t it true that those estimates are not done
with the same rigor that would be done if the project
was being put out to bids, for example?

A I'm not sure about the word “rigor” in that. They're
for different purposes. The scoping estimate is a rough
estimate. It’s based on engineering principles, but it
doesn’t involve the detailed analysis that would --

Q Right. So it’s a rough estimate compared to the
actual estimate that an engineer prepares when a
project is going to be put out to bid by the State
Department of Transportation?

A Yes.

Q And in fact, in the scoping process, those estimates
are used primarily for comparison purposes when
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youre comparing the different possible solutions to
the problem that’s presented? Isn’t that also correct?

A They can be used that way.

Q So if you are considering a retrofit, what’s the rough
cost of that compared to a rough estimate of the cost
of a bridge or a
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stream simulation culvert, people come up with
numbers for that; is that correct?

A Through the scoping process.

Q Right.

Now, I think you testified that there are some 32
projects in the Scoping Summary Report that’s
Exhibit 113.

MR. JOHNSEN: Could you put up W-113, please?
Did T get the number wrong? It’'s the one we
substituted for 92-d.

THE COURT: Counsel, this might be a good time
for our morning recess.

MR. JOHNSEN: Thank you.

THE COURT: We will take our morning recess.
(At this time, a short break was taken.)
By Mr. Johnsen:

Q Mr. Wagner, in front of you on the screen is the
second page, the exhibit that we were talking about
prior to the break. And this is the page where I believe
you testified sets out the barrier culverts that have
been scoped for correction in the case area; is that
correct?
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A Yes. These are projects in the case area where we've
completed the scoping process. I can’t see the whole
document here.

Q That’s so we can read the part that is here.
A Okay.

Q You have, I believe, access to a paper copy, if you
prefer

[Original Page 59]
A Okay.
Q So 38 of those are shown on the exhibit that’s on the

screen in front of you; isn’t that correct? That’s your
count?

A Yes.

Q You testified that you felt these 38 were a
representative sample of the 800 that remained to be
corrected. Do you recall saying that?

A Yes.
Q What did you base that testimony on?

A On my general awareness of these projects and on
the discussions we have had about the scoping effort
with my staff and with the Department of Fish and
Wildlife staff.

Q You have available to you in the course of your work
access to the Fish Passage Diversion Screening
Inventory Database, do you not?

A We use that database. I don’t personally run
analyses on that.

Q That’s a data base maintained by the State
Department of Fisheries that includes all of the
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Department of Transportation barrier culverts as well
as information on other culverts; isn’t that correct?

A Yes. Department of Wish and Wildlife, yes.

Q So when you reached your conclusion that you
testified to here in court today in this case, did you
consult that database to determine whether in fact
these 38 projects are representative

[Original Page 60]

of the remaining 800, as reflected by the data in that
database?

A If I'm understanding your question, you're asking
me if we looked at that larger database to see if these
are reflective of that?

Q Yes.

A I don’t believe we've done that analysis.
Q Why not?

A We have been busy with other tasks.

Q Really?

Okay. Well, so you have a general feeling that this
1s consistent with those 800, but you haven’t
undertaken any kind of analysis of the data to support
your opinion; is that correct?

A These projects represent a range of the stream
conditions, streams of different sizes, different
locations 1n the case area, different watersheds
reflecting different levels of development, and so this
list -- these are the kinds of projects that we're
scoping, that are in the process of scoping now that
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haven’t reached completion, and my sense is that
these are fairly typical of the types of projects we see.

Q Could you please answer the question that I asked?
A I'm sorry. I guess I need to have that question again.

MR. JOHNSEN: Can the reporter read back the
question.

THE COURT: Actually, Counsel, I think he did
answer it. Ask him another question.

By Mr. Johnsen:
[Original Page 61]

Q How many of the projects on the list here involve
bridges?

A I don’t know the number off the top of my head.
We've indicated bridge corrections in the description
of the proposed solution.

Q Scanning down through it, I see a 200-foot bridge,
an 80-foot bridge, a 30-foot bridge.

Is it your opinion that the number of bridges that
are reflected in this exhibit is representative of the
number of bridges that will be required to address the
800 culverts that remain to be corrected in the case
area?

A I'm not sure how to answer that question.

Q Isn’t it true that the reason you can’t answer it is
that you haven’t undertaken the analysis that would
allow you to answer it?

A Well, a bridge is a method of correction that could
be chosen at a number of different locations. A bridge
1s a specific kind of structure that could be used at a
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number of spans. And so some of these projects where
we say replace culverts with stream sim design, those
may in fact be bridge projects as well. We could -- you
know, it would be replaced with a bridge structure.

THE COURT: Mr. Wagner, I think the question
was a lot simpler than that. There are bridges on this
list of 38, right?

THE WITNESS: Yes.

THE COURT: And you said earlier that you
thought this list was representative of the 800 that
need to be corrected?

[Original Page 62]
THE WITNESS: Yes.
THE COURT: Do you think the numbers of bridges

are also representative of that 800, the 38 on here,
three bridges, roughly ten percent?

THE WITNESS: It’s very possible, yes.

By Mr. Johnsen:

Q You have available to you through the database
stream width measurements, do you not?

A Yes.

Q And those stream width measurements are a major
factor in deciding the size of a culvert, or a bridge for
that matter, that will be used to solve the barrier
problem; isn’t that also correct?

A Yes.

Q Isn’t it true that the database indicates that
approximately 80 percent of the current barrier
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culverts could be addressed with a stream simulation
culvert that is no larger than 16 feet in width?

MR. SHAFTEL: Objection. Foundation.

THE COURT: Are you referring to the Fish
Passage Diversion Screening Database?

MR. JOHNSEN: Yes.
THE COURT: All right. Overruled.

THE WITNESS: I’'m not sure about that. I would
need to look at the database.

[Original Page 63]
By Mr. Johnsen:

Q And you have not done that in support of your
opinion regarding these culverts; is that correct?

A No, sir.

Q If that is true, if 80 percent of the barrier culverts
could be addressed with a stream simulation culvert
16 feet in width or less, 1s that fact reflected in this
exhibit?

A T don’t believe so.

Q And in fact, there is a much greater proportion in
this exhibit of much larger crossings, is there not?

A Because we are working down the priority index,
streams that are larger sizes are going to tend to have
a higher priority.

Q And that makes this not representative of the
future problem, doesn’t it?

A Well, very often it may take a large structure to
cross even a small stream, depending on the terrain,
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the roadway, the depth of roadway fill and other
factors that are the realities of the situation on the
ground.

Q The projects that were done this past construction
season, are they in fact all complete at this point?

A Some are complete. Some are still in their final
stages with vegetation work and some other kind of
final steps happening to them this fall.

Q Have they passed final inspection?

A They have passed the inspection from our
construction

[Original Page 67]
Q Are you familiar with that culvert?

A A little bit. I haven’t been to the site. Since it is not
an I-4 project, I wasn’t very involved with that.

Q Was it prioritized for correction?
A I believe it has a PI, yes.

Q And is it true that the contract amount for

correction of that culvert in this construction season
was $546,628?

A T don’t know that for a fact.

Q Would you look at Exhibit AT-333, please? Do you
recognize this document?

A T believe I saw this for the first time last night.

Q Right. Probably shown to you by Mr. Shaftel,
correct?

A Yes.
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Q I will represent to you this is a document that I
found yesterday on the  Department of
Transportation’s website and provided to Mr. Shaftel,
indicating that it’s a construction contract report for
the Cougar Creek culvert replacement project that
you referred to as being completed this year.

This document also shows an engineer’s estimate,
does it not?

A Tt does.

Q About $400,000 higher than the actual contract
amount?

A That’s right.

Q And you testified earlier that the sort of rough
estimates that are involved in the scoping reports
aren’t done with the same level of rigor and analysis
as an actual engineer’s estimate

[Original Page 68]

when a project goes out to bid.
Do you recall that?

A Yes.

Q The Mosquito Creek project outside the case area
but still a culvert that was repaired this season, are
you familiar with that one?

A To some degree.
Q That was done under your program?

A Yes.

Q You are not familiar with the actual project?
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A T am familiar with the project in general. I haven’t
been to the site, if that’s what you’re asking.

Q That’s on US 101; is that correct? And construction
of that project required closure of US 101 while it was
being built; is that correct?

A T am not specifically familiar with that.

Q Where on 101 is it located?

A In Aberdeen.

Q Does the culvert run entirely under US 101?
A T am not specifically familiar with that.

Q The contract for that project was $728,34- -- excuse
me, $728,349.25, wasn’t it?

A Again, I'm not familiar with those -- with that
particular number.

Q This is done under the program you manage; is that
correct?

[Original Page 69]
A Yes.

Q Did that contract that you administered seem to be
about $730,000?

MR. SHAFTEL: Objection, lack of foundation.

THE COURT: I think he has answered the
question, Counsel. He is not particularly familiar with
it.

By Mr. Johnsen:
Q Would you look at Exhibit AT-334? This appears to

be the construction report for the Mosquito Creek
project that we have just been discussing?
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A It appears to be.

Q Do you recall that the contract amount when it was
actually awarded was substantially lower than the
engineer’s estimate in this project as well?

MR. SHAFTEL: Objection. Lack of foundation.
This witness has not testified that he had any
previous knowledge on that issue.

THE COURT: Overruled.

THE WITNESS: I know from talking with my staff
that we had a number of projects that came in this
season under budget -- or under estimates.

By Mr. Johnsen:

Q Under estimates. In fact, every one of them did?
A Yes.

Q The estimates were uniformly high?

[Original Page 72]

what goes into these numbers.

THE COURT: All right. Which ones are you asking
to admit for that limited purpose?

MR. JOHNSEN: 332 through 336.

THE COURT: Is 337 one of these as well?
MR. JOHNSEN: It is.

THE COURT: So through 3377

MR. HOLLOWED: Yes.

THE COURT: For that limited purpose, no
objection?
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MR. SHAFTEL: Just for the limited purpose of
showing the difference between the bid amounts.

THE COURT: I understand. 332 through 337 will
be admitted. By Mr. Johnsen:

Q Mr. Wagner, another of the projects was on State
Route 122. Would you look at Exhibit 337, please?

Does the title -- the contract title there refer to the
project that you were referencing when you said that
a Mayfield Lake project was done this year?

A Yes.
Q That is the same project?
A That’s correct.

Q Now, for the four projects that were done under the
Nickel Program, the two on Tibbetts Creek and the
two on Burly Creek, those would fall into the category
of we really don’t know how

[Original Page 73]

much the culvert aspect of those cost because it was to
know as part of the larger project; is that correct?

A That’s my understanding, yes.

Q So we have in these Exhibits 332 through 337 both
the contract amounts for construction for the projects
for this season, where data’s available on the cost, and
the engineer’s estimates for each of those projects; is
that correct?

A That appears to be so.

Q I will move on to a different subject. Back to your
declaration. On Page 12, as it happened, when you
were doing the declaration you said that you received
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a call on a project — I think it’s actually two projects,
that you had planned for this year’s construction
season that caused a delay, and they were located in
Poulsbo. Do you recall that?

A1 do.

Q Now, the objection that the City of Poulsbo had was
that they didn’t want the department to be closing a
state highway through Poulsbo for construction and
requiring traffic to go on other city streets to get
around the construction; isn’t that correct?

A Yes, that 1s my understanding.

Q And they were going to actually deny you the use of
those other streets for this construction season; isn’t
that also correct?

A Yes.
[Original Page 92]

number, because for the purposes of the case we have
taken out some barriers that were for resident-only
fish.

Q But the proportion -- the two-thirds proportion that
fixes problems i1s about the same, if I didn’t butcher
that question so badly that you couldn’t understand
1t?

Let me try again. About two-thirds of the barrier

culverts are located in the case area and about two-
thirds of the fixes are in the case area; is that correct?

A Roughly, yes.

Q Now, in terms of the future, based on your
testimony today, is it true that you can’t -- you're not
able to tell the Court by what year the Department of
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Transportation plans or intends to have corrected the
800 fish passage barriers that exist in the case area?

A That’s correct.

Q And you’re not even able to tell the Court the rate
at which the Department of Transportation plans or
intends to correct those barriers. Is that also correct?

A Well, we put together our ten-year plan to show
what our intent is and what we would be prepared to
do if funding were available. But ultimately our rate
is determined by funding from the legislature, which
we don’t control.

Q And the ten-year plan is also based on funding that
you know or anticipate at this point; isn’t that correct?

A Well, our ten-year plan is identifying corrections
that we

[Original Page 93]

think could be accomplished in that timeframe, ones
that we think would be appropriate to be working on
and are staged to be ready for delivery on the schedule
that we're laying out there.

Q And those ten-year plans appear in the annual
progress reports each year, don’t they?

A They appear -- in 2006, we were still using a six-
year plan. And subsequent to that, we expanded the
program to a ten-year plan.

Q But the current ones have a ten-year plan in them?

A Yes.

Q Beyond that, you don’t know what the rate would
be; is that correct?
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A Depends on funding.

Q And even within the ten years, it still depends on
funding, doesn’t 1t?

A Yes.
MR. JOHNSEN: Thank you, Mr. Wagner.
THE COURT: Redirect for Mr. Wagner?
REDIRECT EXAMINATION
By Mr. Shaftel:

Q Mr. Wagner, we've done quite a bit of talking about
the ten-year plan, but I don’t believe you've actually
shown the Court what we're talking about.

Can you look at the monitor there and tell me what
1s this on the monitor?

[Original Page 106]
A We do.
Q What is that system?

A We contract with the Department of Fish and
Wildlife to do annual fishway inspections, and those
are reported on as part of our annual report.

Q And why does it have that system in place?

A It’s important to keep after those, because they do
require maintenance, they do require ongoing
monitoring.

Q In fact, of the 49 mentioned, aren’t a number of
those, or a great deal of those, the fishways that you're
monitoring over time?

A Yes.
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Q I would like to turn your attention to Page 5 of your
declaration, Paragraph 9. I believe you were asked a
question about what you meant in this paragraph
here relating to the Federal Highway Administration
HEC 10 document and whether or not the DOT in fact
looks to the Federal Highway Administration to
provide fish passage standards or whether or not it
looks to state guidelines.

Do you remember that question?
AT do.

Q What was your intent by making a mention of HEC
10 in this paragraph?

A In terms of engineering guidance, Washington State
DOT and other DOT's do look to the federal highways
for basic guidance for

[Original Page 107]

engineering design. And my point in bringing this up
was that this is really, to date, the only manual or
direction that’s been provided for how to design
culverts from the Federal Highway Administration.

The focus has been on design for hydraulic capacity
not just to kind of carry water. And in my declaration,
I mention that just in the last couple of years, the
Federal Highway Administration has issued a
synthesis document that’s sort of an analysis of the
state of the art for fish passage but has yet to put out
a manual or a direction on how to incorporate that into
hydraulic design.

Q And so did the Department of Transportation
historically rely on the HEC 10 document?

A Yes.
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Q And that document didn’t mention anything on
whether or not those culverts that were being
installed by the Department of Transportation,
consistent with those guidelines, in fact metfish
passage standards; is that correct?

MR. JOHNSEN: Object to the form of the question.
It’s leading.

MR. SHAFTEL: It’s redirect.
THE COURT: The objection is sustained.
By Mr. Shaftel:

Q Did the department -- I'm sorry. Did the Federal
Highway Administration ever inform the Department
of Transportation that

[Original Page 108]

HEC 10 standards did not, in some cases, allow for
fish passage, to your knowledge?

A Not to my knowledge.

Q You were asked a number of questions about
projects that are 16 feet or less in width size and
projects that have yet to be performed that are still on
the list.

Do you remember that set of questions?
A Yes.

Q There was a representation made to you that
assumed that 80 percent of the culverts in fact could
be addressed with a 16-foot width or less number.

Do you remember that question?

A I remember that question.
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Q My question to follow up on that is whether or not
the width of a culvert is the only driver of costs.

A It’s definitely not the only driver of costs. There are
similarly significant cost factors related to the depth
of fill that’s over the culvert, to the length of the
culvert itself, to the traffic on the roadway, real estate,
right-of-way issues, access 1issues, all can be
significant cost factors.

Q Can risk be a cost factor? Do you know what I mean
by “risk”?

A Yes.
Q What do you understand me to mean?

A The chance of something in the project not going as
planned,

[Original Page 124]

I think the earlier question was about the general
concept of fish passage corrections being added to
safety and mobility projects as a means of efficiently
correcting barriers.

Q So in your mind, it is added if it is required by state
law but not something the department would
otherwise do; is that correct?

A Added to the scope of the project.
MR. JOHNSEN: Thank you.

THE COURT: Do you feel a little bit Matt
Hasselbeck up there?

Mr. Wagner, you may step down.

MR. MONSON: Your Honor, Peter Monson. I think
I have just a couple questions.
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THE COURT: Oh, great. All right. Are you ready

now?
MR. MONSON: I will be brief. Yes.
RECROSS-EXAMINATION

By Mr. Monson:

Q Good afternoon, Mr. Wagner. I'm Peter Monson. 1
represent the United States in this case.

There was a couple of questions that you were
asked on redirect regarding the HEC 10 standards, or
a guidance document. Do you recall those --

A Ido.
Q -- that your counsel asked you?

The HEC 10 manual is a hydraulic manual, is it
not?

[Original Page 125]

A Yes. “Hydraulic engineering circular” is the
acronym.

Q Thank you. Does it have any statements in there
regarding the design criteria for fish passage?

A Not to my knowledge.

Q You indicated both on redirect and in your written
testimony that “At no time has FHWA notified
WSDOT that the federal design standards failed to
provide fish passage for the culverts design pursuant
to the standards might violate treaty fishing rights.”
Do you recall writing that statement?

AT do.
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Q Has the FHWA ever notified WSDOT that the
federal design standards were sufficient to meet the
fish passage?

A Not to my knowledge.

Q Is there anything in the HEC 10 circular that
precludes the State from modifying the design
standards to accommodate local conditions, such as
fish passage?

A Not that I'm aware of.
MR. MONSON: No further questions. Thank you.
THE WITNESS: Thank you.

THE COURT: Mr. Shaftel, anything else from the
State based on the questions from the government?

MR. SHAFTEL: No questions.

THE COURT: Mr. Wagner, you may step down.
Thank you.

Counsel, let’s take our break.
(At this time, a short break was taken.)
[Original Page 159]

removing the culverts. Is it your opinion that you have
to know the actual number of fish increase to know
what you’re doing has a benefit to fish?

A No, I don’t think you do.
Q Has parks completed their inventory of culverts?
A No, I don’t believe they have.

Q Did they used to have a contract with WDFW and it
terminated?
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A Yes.

Q Do you know anything about the costs of different
culvert designs, say between hydraulic and stream
simulation?

A Only in a general sense.

Q In terms of a culvert project, I have been told often
the highest cost involved manpower, the diversion of
the roads, and other types of costs would essentially
be constant between two types of culvert fixes.

Is that your understanding?

A If you are getting to the size of the culvert, it is not
the largest influence in the cost of the project, that can
be true, yes.

Q In fact, you testified earlier if you're doing an open
cut, there really isn’t much difference between stream
simulation and the cost of a hydraulic culvert; is that
correct?

A 1 don’t believe so, no.

Q Because the idea is if you're digging up the road
anyway and you’re diverting the traffic anyway, that
this is just a

[Original Page 160]
difference in size of the culvert; is that correct?

A There’s a small monetary difference, but I think
relative to the overall project cost, it would be small.

Q I believe you heard Mr. Wagner testify earlier about
WDFW monitoring fish passage barriers; i1s that
correct?

A That’s correct.
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Q Isn’t it just I-4 projects that are monitored
currently?

A That is correct. We only do a compliance inspection
on those projects that were constructed using other
funding sources. We do not do any followup
monitoring other than those that fall within the
category of a fishway retrofit. Those, we will inspect
annually.

Q Because fishways have lots of problems, right?
A That’s correct.

Q So you can’t just walk away from a fishway?

A No, you can’t.

Q But for the rest of the culverts, nobody’s going out
to look at them to see if they’re currently complying
with fish passage?

A No. Nobody from WDFW.

Q Are you familiar with the scoping work for the
Highway 3 crossing at the mouth of Chico Creek in
Kitsap?

A A little bit.

Q Are you aware that this is a pretty expensive
project, around the range of $31 million?

A Yes.

[Original Page 161]

Q Is it a good project?

A Yes, it 1s.

Q And why is it a good project?
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A There’s a significant amount of habitat upstream,
and Chico Creek also is a significant Chum Salmon
producer in that area.

Q So from your perspective, it is high cost but well
worth 1t?

A It’s a good project, yes.

Q Are you responsible for the collection of data
regarding DOT culverts in the case area?

A Ultimately, yes.
Q Basically it’s done by field crews?
A Yes.

Q And one of the elements that the field crews
measure 1s lineal salmon habitat upstream?

A Lineal gain upstream.

Q And they measure spawning area?
A Yes.

Q And rearing area?

A Yes.

Q And they put this all into a database called the
FPDSI; 1s that correct?

A That’s correct.

Q And you testified that WDFW calculated PI values
for some of the culvert sites in the case area?

A Yes.
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October 20, 2009
[Original Page 9]

asked if it’s reasonable to rely on certain parts of the
document. I’d like to know what he thinks about the -
- if he thinks the document is acceptable.

Can you go ahead and put up 1567
THE COURT: You may proceed, Ms. Rasmussen.
RECROSS-EXAMINATION
By Ms. Rasmussen:

Q Mr. Barber, Ms. Woods asked you about numerous
portions, including the cost estimate that was done in
1997 and the number of culverts and a couple of other
items that she asked you if it was reasonable to rely
on, and you said no.

Is that the extent of the parts of the document
which are not reasonable to rely on?

A I think there are other components of it that could
be questionable.

Q Is it questionable, the statement in the first
paragraph, that “Fish need habitat, but if they cannot
reach spawning and rearing areas, then the full
potential of the habitat is not achieved and depressed,
and even healthy fish stocks decline to levels that
cannot support utilization objectives and even levels
of extinction”?

A I think that statement’s correct.

Q And No. 2, that state law requires fish passage, is
that no longer correct?

A No, that is still correct.
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[Original Page 10]

Q And you didn’t state any opinion about the miles of
road crossings that were estimated, did you?

A No, I didn’t.

Q Is it still true there is a need to accelerate fish
passage corrections?

A T believe so.

MS. RASMUSSEN: No further questions. Thank
you.

THE COURT: I believe you may step down. Thank
you.

THE WITNESS: Thank you.
THE COURT: Do we have a new witness?

MS. RASMUSSEN: Your Honor, I believe we have
to deal with the rest of the objection back-and-forth of
Ms. Woods and I on AT-236.

THE COURT: Let’s deal with AT-236. That’s the
Fish Passage Inventory and Corrections Status
Summary.

MS. WOODS: Your Honor, we maintain the
objection to that document. As indicated in Mr.
Barber’s answer, that document was prepared for
litigation. It was not prepared by an agency employee
within the scope of his normal duties. It was prepared
for litigation.

THE COURT: Ms. Rasmussen?

MS. RASMUSSEN: Yes, your Honor. This is
essentially the quintessential admission. They
created something and now they no longer like what
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they created, and so they want to take it back. But
under the -- it’s not hearsay under 802 (d)(2)(b)

[Original Page 115]

want to make that stream simulate the outside of the
stream when you’re doing the culvert. But in terms of
their size, would it be fair to say that a stream
simulation culvert would, in the main, be wider than
a no-slope culvert?

A Are you talking about the span or the width of the
bed?

Q The width of the culvert. The culvert would, as I
understand the formula, would create a culvert
slightly wider than the bankful width with respect to
a stream simulation. Is that true?

A Yes, although that may not be true in terms of the
culvert span. But we will make it simple, and I'll say
yes.

Q Good. I appreciate your help on that.

My question goes one more, though. If I'm going to
install both of those and I'm going to have to dig a hole
to put it in, and I put a coffer dam up so the water
doesn’t come through when I'm working on it, and I've
got to buy flaggers, and I've got to buy -- whatever 1
have to buy to make this happen, there really isn’t
much difference in the cost between a stream
simulation and a no-slope when you decide to install
one or the other?

A In a public works project like you’d find on a public
road, the cost of the culvert is relatively small
compared to the overall project costs. Now, on a forest
road, that is not the case any longer.
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Q In terms of Department of Transportation, which
have public work highway kinds of projects?

A That’s exactly right. The guardrail probably costs
more than

[Original Page 116]

the culvert does.

Q Thank you.

A T shouldn’t have said that.

Q I think I understand. It’s relatively small.

A Yeah. There are all these other elements into these
things which are very costly, and traffic control being
one of them.

Q You developed stream simulation when it wasn’t
there before?

A Right.

Q Is it fair to say that culvert design methodology,
science, 1s evolving?

A Yeah.

Q And you would expect, then, that some day, sooner
or later, somebody might have an improvement to
stream simulation?

A They might.

Q It may be you?

A Tt may be me.

Q I understand you’re doing some studies right now?
A That’s right.
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Q So that applying some sort of an adaptive
management or continuing to look at the process
would make sense from a scientific point of view?

A Well, if my experience with the forest and fish
adaptive management program 1s any example, I
would say no.

Q Let’s leave forest and fish out for a moment and just
look at the concept of continuing to look at the science
that exists

[Original Page 122]
methods.
Q Right. I put it as more of illustrative. I didn’t --

A Yeah. What we're showing is this continuum, just
on the basis of width, between the smallest, least
expensive, but having the greatest ecological effects,
to one which has the greatest benefit, showing that
continuum.

MR. STAY: And again, a second time, thank you
very much. I have nothing further, your Honor. Mr.
Monson has a few questions.

MR. MONSON: Thank you, your Honor.
RECROSS-EXAMINATION
By Mr. Monson:

Q Mr. Barnard, I'm Peter Monson. You last saw me
probably on a little black box on a speak phone at your
deposition. It’s a pleasure to meet you in person.

I just have a very few questions. I can’t help but
comment that your enthusiasm for the stream
simulation method is very infectious.
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A Well, one of the federal agencies, the Forest Service,
has written an absolutely stunning guidance manual
on stream simulation.

Q Well, thank you. You just answered my next
question. I appreciate that.

A T was one of the major reviewers for that guidance
manual.

[Original Page 123]
Q Excellent.

And the Forest Service has a slightly different
technical approach, does it not?

A Oh, that. Well, we're headed to the same place.
We're headed to simulating natural stream conditions
inside the culvert. We're both going to the same place,
but they get there with a level of rigor which is way
beyond what we require.

Q That’s good to know. Thank you.

Now, the National Marine Fisheries Service has
also indicated a preference for the stream simulation
methodology, right?

A Yes.

Q And they have an approach that’s also ended
towards the same goal. They calculate the --

A It’s headed towards the same goal, although they
use — I want to remember this correctly. They use a
simple factor to relate the bankful channel width to
the culvert bed width. I believe it’s 1.3.

Q From a fish’s perspective, it probably looks about
the same?
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A Well, actually, one of the problems with it -- do you
want to know what the problems with it are? Do you
want me to go into this?

Q I don’t really want to get into too much detail. I
wasn’t really looking. I was just wanting to make a
point that they have developed similar methodology.

A They have a criteria as well.
[Original Page 127]

fish passage and culverts called -- I think it’s called
HEC 26. I just read a final draft of it a couple of weeks
ago.

Q Does the Federal Highway Administration also
indicate a preference for stream simulation culverts?

A Well, actually, the draft I read of HEC 26, they
recommend a culvert design method based on
sediment stability.

It was very disappointing. I read the initial draft
of this. They are adamant. It’s sort of an engineering-
based design. It is kind of like -- it’s basically kind of
a velocity sort of design based on sediment stability.

Q From a fish passage perspective, you still continue
to believe that stream simulation is the best?

A Oh, yeah.

MR. MONSON: I have no further questions. Thank
you.

THE COURT: Any redirect, Ms. Woods?
MS. WOODS: No redirect, your Honor.

THE COURT: Mr. Barnard, before you step down.
I appreciate your enthusiasm for all this as well.
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Thank you. I have a question that may not make a lot
of sense. Maybe it’s my lack of understanding here.

THE WITNESS: It’s a complicated business.

THE COURT: I assume that most of the streams
that we’re talking about that have these barriers
drain into either Puget Sound or the Pacific Ocean,
correct?

THE WITNESS: You're talking about the case
area?

October 23, 2009
[Original Page 85]

thing is to have a comprehensive look of integrating
all those Hs and the processes connected to them into
one particular way of looking at fingerprinting the
watersheds. In other words, how do those
comprehensive uses fit together to give you the best
bang for the buck for salmon recovery.

Integrating into the watersheds would allow you to
fingerprint which part of the H needs to be done at
which particular point in time, and how they all fit
together in the watersheds will become much clearer
than they are right now. In some cases, you have
people competing for funds because they want to
address one H over the other H, and there just isn’t
that much money to go around to do that.

In my particular view, and the co-managers in
the state of Washington have been trying to do this,
we just haven’t had the money and the personnel to
get it done, given all our other responsibilities, is to
begin to form an integrated look to what needs to be
done in each one of the watersheds so we have a
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comprehensive plan of moving forward. That would be
the starting point, and then you could take your
bushel of money and begin to apply it to those
particular priority needs.

That would be, if I were ruler of the world for ten
minutes, my view of it.

THE COURT: In your opinion, that is not
occurring right now?

THE WITNESS: In my opinion, that is not
occurring to

[Original Page 86]

the degree that it needs to occur. That’s correct. It has
not been done on a systematic basis.

THE COURT: And when we talk about that
integrated look, I'm sure you are including the tribes
as well?

THE WITNESS: Absolutely. Oh, absolutely.
Again, we've been trying to do this. We just haven’t
been able to get to it.

THE COURT: Ms. Woods?

MS. WOODS: I have no further questions at this
time, your Honor.

THE COURT: Cross-examination, Mr. Stay?
MR. STAY: Thank you very much, your Honor.
CROSS-EXAMINATION
By Mr. Stay:
Q Nice to see you, Dr. Koenings.

A It’s a pleasure to be here. We’ve done this before.
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Q Haven’t we, though? You're not an engineer, are
you, Dr. Koenings?

A T am not.
Q Nor are you a hydrologist?
A T am not.

Q So you’re not an expert in the design or operation of
culverts?

A T am not.

Q As I understand it, there is -- we have limited factor
assessments now in all of the watersheds?

[Original Page 104]
And the State may call their next witness.

MS. WOODS: Your Honor, the State will call Brian
Benson.

THE COURT: Mr. Benson, I'll have you raise your
right hand and be sworn.

Whereupon,
BRIAN BENSON

Called as a witness, having been first duly sworn, was
examined and testified as follows:

THE CLERK: Please state your full name and spell
your last name for the record.

THE WITNESS: Brian Benson, B-E-N-S-O-N.

THE COURT: Mr. Benson, there’s water on your
left if you need it.

You may inquire, Ms. Woods.
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DIRECT EXAMINATION
By Ms. Woods:
Q Good afternoon, Mr. Benson.
A Good afternoon.
Q Mr. Benson, where do you work?

A T work for the Washington Department of Fish and
Wildlife.

Q How long have you worked for the Washington
Department of Fish and Wildlife?

[Original Page 105]
A Almost 29 years.
Q What are your current job responsibilities?

A Currently I'm an information technology specialist
in the science division, which is part of the habitat
program. My job responsibilities, I manage two fairly
large natural resource databases. It involves design,
construction, maintenance, updating, modifications.
I'm responsible for creating and maintaining the GIS
products that come out of those databases.

Q How long have you been doing that type of work?
A Probably started in the early 90s.

Q Would you please describe your educational
background?

A T have a Bachelor of Science in marine resources
from Huxley College of Environmental Studies at
Western Washington University.

Q Do you have experience as a fish biologist?
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A I have held that position, yes.

Q With the Washington Department of Fish and
Wildlife?

A That’s correct.

Q Is that before you began the database work that
you’ve been doing now for a while?

A Yes, and kind of at the same time as well.

Q Mr. Benson, were you in the courtroom during the
testimony of Tyson Waldo?

A Yes, I was.

Q Do you recall him using the acronym FPDSI?
[Original Page 106]

A Yes, I do.

Q What does FPDSI stand for?

A Fish Passage and Diversion Screening Inventory.
Q Is that a database?

A That is a database.

Q Who developed the Fish Passage and Diversion
Screening Inventory Database?

AT did.

Q Why did you choose the title “Fish Passage and
Diversion Screening Inventory”?

A Well, for one, it’s reflective of the contents of the
database. Also, it is hard to pronounce. Most database
developers like to come up with names that have
catchy acronyms, and I don’t particularly care for
that.
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Q Is it okay if I use it -- if I call it the FPDSI?
A Yes.
Q Would you please describe the history of the FPDSI?

A Well, the predecessors to the FPDSI probably
originated in the late 1980s and early 1990s. I started
with the SHEAR program about 1996, and there were
several independent databases being used to keep
track of the various fish passage inventories and
fishway inspection projects. There was just an ad hoc
kind of table, essentially, that contained barrier
information.

After I joined the division, we started the Thurston
County inventory, which had its own database, and
then the Jefferson

[Original Page 107]

County inventory, again, had a separate database. So
in about ‘97, ‘98 when we started working on the
manual, we decided to create a database to support
the manual, and as part of that process, we would
incorporate all the other independent databases into
1t. That database became known as SHEAR base, and
it’s undergone several iterations over the years and
finally ended up being the FPDSI.

Q When you say “the manual,” what are you talking
about?

A That’s the Fish Passage Barrier Assessment
Manual.

Q Are you the person who currently maintains the
FPDSI?

A Yes, I am.
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Q What kinds of data does the FPDSI contain?

A It contains information on fish passage structures.
It contains some information on surface water
diversions. Relative to the fish passage information,
it’s got locational data. It’s got specific descriptors of
the various types of fish passage structures, whether
they be culverts, dams, things like that, the habitat
information, and the priority index information.

Q Does the data change over time?
A It changes on virtually a daily basis.
Q And why is that?

A Well, it’s an active database. We have a lot of work
going on with the DOT inventory crews. They come in
and update and add data weekly. I add data on a fairly
regular basis from inventory information coming in
from non WDFW sources.

[Original Page 108]

Q About how many records for fish passage structures
does the FPDSI have today?

A It has over 36,000.

Q About how many of those are human-made fish
passage barriers?

A Around 11,500.

Q Of those 11,500, about what proportion are state
owned?

A I guess it’s just under 25 percent.

Q Does the FPDSI have records for every fish passage
barrier in the state of Washington?

A Tt does not.
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Q Why not?

A Well, several reasons. There are a number of large
data sets that we don’t have. We don’t have DNR’s
data set incorporated. We don’t have the Forest
Service data set. We don’t have the large commercial
forest landowners information. There’s just a lot of
private and local governmental culverts out there that
have not been assessed and inventoried.

Q Are the inventories for Washington State
Department of Transportation culverts complete?

A I believe they are.

Q Are the inventories for Washington Department of
Fish and Wildlife culverts complete in the case area?

A T believe so.

Q Is the inventory for state parks culverts complete?
A Not to my knowledge.

[Original page 109]

Q Has any complete inventory of non state culverts
been done, to your knowledge?

A No.
[Original Page 115]

remaining pages in the exhibit and tell me if the
remaining pages are all similar to Page 3 displayed on
the screen.

A Yes, they are.
Q Do they display a similar type of information?
A Yes, they do.
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Q Did you prepare any maps that illustrate non state-
owned passage barriers upstream and downstream of
the culverts that Tyson Waldo used for his analysis?

A Yes, I did.

MS. WOODS: Your Honor, I will be attempting to
lay the foundation for 14 maps. I hope that we can
streamline this a little bit.

THE COURT: Can you tell me what exhibit
number they start with, Counsel?

MS. WOODS: 119.
By Ms. Woods:

Q Mr. Benson, are those maps in the same binder that
you've already got, I hope?

A Yes.

Q I have up on the screen Exhibit W-119. Mr. Benson,
did you prepare this exhibit?

A Yes, I did.
Q What is 1t?

A This i1s a map of Chico Creek, displaying the
upstream and downstream barriers associated with a
barrier taken from the list

[Original Page 123]
A Yes.

Q But your point isn’t that the State doesn’t have to
fix theirs; it’s just that there’s a lot of other work that
has to be done, right?

A That’s correct.
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Q And in order to achieve the benefit -- say the
counties were to come in and really go out and fix that
1,370 barrier culverts, it wouldn’t realize its full
benefit, right, unless the State fixed their 315?

A That’s correct.

Q And I believe in your Exhibit 88-C, you say there’s
42 barriers with no other barrier in the watershed.
And when I look at 133 and sort of go through, there’s
a couple of pages past this. I went through the
columns of the grand total and looked for zeros, and I
found about 77 of them.

Would that be my mistake or a change in the data
set?

A I believe there may have been some qualifiers on the
data that were used in the other table. I think there
was a minimum of 200 lineal meters of habitat
required upstream that would have to be included on
that. This table here, that filter is not in place, so some
of these that you see here may not have that 200
meters of habitat associated with them.

Q While we'’re on this page, I want you to take a look
at site 102 L 062, where it says there’s 140 other
culverts in the watershed.

[Original Page 124]

That’s Little Bear Creek, isn’t it, one of the
examples that Mr. Tomisser used in opening
statements?

A 1 believe that’s correct.
Q It is kind of an outlier, isn’t it?

A It’s a very high number.
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Q In fact, it’s the only culvert of the 315 that has 81
more sites associated than any other, is that correct?
In the ballpark. I'll say I counted.

A Can you repeat that, please?

Q Little Bear Creek, the example used by Mr.
Tomisser in his opening to illustrate his problem, is
such an outlier, in fact, doesn’t it have about 80 more
sites associated than any other culvert in the
examples? If you want to verify, you can scroll through
-- go ahead and circle that first page where the 140 is.
I'll attest to you that I verified that that was in fact
the site ID for Little Bear Creek.

I don’t find anything on the grand total that’s
anywhere near that particular example that Mr.
Tomisser chose to use in his opening. Do you?

A No, you don’t.

Q And in fact, you use this example because Counsel
asked you to, right?

A That’s correct.

Q Does Little Bear Creek, to your knowledge, have a
high PI or a low PI?

[Original Page 137]
I'm going admit AT-323 and AT-324.
By Ms. Rasmussen:
Q I guess I'll have to use this one.
You created this spreadsheet; is that correct?
A Yes, I did.

Q And if you wanted to know -- I attested to you that
the tribes have proposed in the pretrial order a
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resolution whereby theyre asking DOT to fix 90
percent of the habitat.

Would there be a way to find out, based on this
analysis, what 90 percent of the habitat -- how many
culverts that would mean?

A Which habitat metric are you referring to?

Q Well, if I understand correctly, this worksheet has
“habitat gain” on it. It has “lineal gain” in Column M.

So you have “lineal gain” in column M, and that
lineal gain is associated with fixing certain culverts.
And have you another column that’s the cumulative
percentage of habitat? Is that the one in Column 07

A “Cumulative percentage of lineal gain.”

Q “Cumulative percentage of lineal gain.” Well, how
would you find out 90 percent? Since it is your
spreadsheet, I won’t embarrass myself by doing it for
you.

A Well, you would go down the column until you reach
the 90 percent value. That would correspond with a
line that would give you the number of culverts
associated with that value.

[Original Page 138]

Q I believe we've found the line. Can you scroll over
and tell me how many culverts that would be?

Sorry, your Honor, it’s a little different than the
worksheet.

Let’s go back to 323. Is there a way to find out what
line culvert this is? When we printed it out, it did a
numerical value for which culvert it was.
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A I think you’re corresponding to a value of 577 there.

Q Okay. So the sort number is that it would take,
according to this worksheet, 577 of the 807 culverts
with over 200 meters of habitat to get 90 percent of
the habitat gain; is that correct?

A Based on the information that’s in here. Again,
you’re mixing estimated with real data here, so you
can’t say for sure that that is exactly what you're going
to end up with.

Q And when you say “estimated,” you're referring to
the SPI, not the EDT analysis which you referred to
before as the non field verified?

A EDT is also an estimate.
Q Okay. And you use EDT frequently, correct?
A We don’t use it that often anymore.

Q Does it amount to a large percent of the data or just
a small percentage?

A T would say a smaller percent.

Q So your caveat here is that the SPI is based on this
GIS exercise, so that it’s not absolutely 577 exactly,
which would

[Original Page 139]
yield 90 percent habitat gain; is that correct?
A That’s correct.

Q And in order to know that for sure, you'd probably
have to do these habitat assessments that the tribes
are Interested in having the department complete; is
that correct?

A That’s correct.
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Q All right. But this would give you at least some sort
of idea that the remedy that the tribes are seeking
1isn’t all 807 of the culverts, should the department
complete habitat surveys.

A That’s correct.

Q And that would impact the total number that would
need to be fixed at an accelerated schedule; is that
correct?

A T believe so.

Q So unfortunately for me, I have another
spreadsheet I'd like to ask you about, 168.

Do you know what the anadromous all PI 92
worksheet might be?

A Yes, I do.

Q Do you recognize this?

AT do.

Q And did you do this?

A Yes, I did.

Q And what does it represent?

A It’s essentially the same as the previous
spreadsheet; however — well, it’s not essentially the
same. It’s the same site, same order. It doesn’t have
the calculated fields, the

[Original Page 143]
Q And you don’t know why it has such a high PI?

A Well, there are many factors that go into the PI. It
could be the amount of habitat, the potential habitat
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gain. It could be the number of species that stand to
benefit.

Q If I wanted to know the potential lineal gain from
Little Bear Creek, what would I do?

A Potential lineal gain?
Q Yeah.

A Well, T would just follow the spreadsheet over to
right there where it says “potential lineal gain.”

Q And you don’t recall if that’s somewhere near 18
miles of habitat?

A I'd have to do the math. I don’t report my stuff in
miles typically.

Q But the examples -- suffice it to say that the
examples of the maps you used, and I don’t mean to
beat a dead horse, were not randomly selected; they
were selected because they had a high number of
barriers, right? It wasn’t a statistically valid sampling
technique?

A It was -- yeah. The sites were not randomly selected.

Q The purpose was to drag out a bunch of examples
where a lot of people were shirking; isn’t that correct?

MS. WOODS: Objection as to form, your Honor.

MS. RASMUSSEN: Sorry. I've been reading
“Horton Hears a Who.”

October 26, 2009

[Original Page 27]
CROSS-EXAMINATION

BY MR. SLEDD:
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Q Good morning, Mr. Moore. Mr. Tomisser reminded
you of when we met, which was June 22nd, I believe,
at your deposition?

A Yes.
Q I want to start out by going a little bit through your

qualifications in the preparation of your declaration. I
will not ask about your biological background.

Before you went to work for OFM in 1986, you did
not have any experience working with state
transportation budgets, did you?

A No.

Q And you worked as a budget analyst with
transportation budgets for a few years, but that ended
in 1991, I believe you said?

A Correct. Four years.
Q About 20 years ago?
A Correct.

Q When you were a budget analyst for Senate Ways
and Means in 1983 and 1984, you did not work with
the transportation budget?

A No.

Q And when you were with the House Appropriations
Committee from 1991 to 2000, you did not work with
the transportation

[Original Page 40]

budget and about 3 percent on the transportation
capital?



762a

A I think you’re talking about the amount that the
budget went down versus the amount that the
revenue went down.

Q Oh, okay. But the general conclusion was that the
general fund budget has been worse off than the state
transportation budget?

A In terms of percentages, yes.

Q In terms of percentages of revenue and in terms of
percentages of the expenditures that had to be cut as
well?

A Right.
Q They go hand-in-hand?
A Correct.

Q I'd like to talk a little bit more with you about the
general fund budget as compared to the
transportation budget. If you're talking about funding
for the Department of Transportation highway
construction spending, it’s the transportation budget
that you're talking about, right, not the general fund
budget?

A Correct.

Q The state general fund budget actually isn’t that
relevant to the DOT highway construction budget?

A No.
Q Because they're two separate budgets, two separate

appropriation bills, and they have separate revenue
sources?

A Correct.
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[Original Page 41]

Q The general fund is basically you've got sales taxes,
B&O, property tax. And on the transportation side,
you've got license fees, fuel tax, correct?

A Correct.

Q So really, the only way the general fund budget
would be relevant to highway construction program is
if somebody wanted to take money from the general
fund budget and use it to augment transportation
spending, correct?

A For transportation-related uses, yes.

Q And are you aware of that ever having been done,
where general fund money was taken and put into
highway construction spending in the state of
Washington?

A I'm not aware on the highway construction side. I
think it happened for the ferry system at one point.

Q Once or twice in the 1990s?
A Yeah. In the mid 90s, yeah.

Q What I call the natural resource agencies and the
landowning natural resource agencies, the DFW,
Department of Fish and Wildlife, state parks, and the
Department of Natural Resources, are they funded
through the transportation budget?

A I think some of them receive a small amount of
transportation funding if they have -- I think there’s
some road programs where Fish and Wildlife might
receive some money. I'm not certain of others, but I
think there i1s some limited transportation-related
money to deal with roads
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[Original Page 75]
MR. TOMISSER: Thank you. Nothing further,
Your Honor.

THE COURT: Mr. Moore, thank you very much.
You may step down, sir.

THE WITNESS: Thank you.

THE COURT: Nobody asked him what he thought
of Tim Eynman while he was on the stand.

You may call your next witness.

MR. TOMISSER: Before I do that, Your Honor, if I
might approach and hand the clerk the amended G
before we lose track.

THE COURT: Thank you.

MR. TOMISSER: The state calls Mr. Jeff
Carpenter.

THE COURT: Good morning, Mr. Carpenter.
Raise your right hand to be sworn:

JEFF CARPENTER, HAVING BEEN FIRST DULY
SWORN, TESTIFIED AS FOLLOWS:

THE CLERK: Could you please state your name
for the record and spell your last name for our court
reporter.

THE WITNESS: Jeff Carpenter, C-a-r-p-e-n-t-e-r.
THE COURT: You may inquire.
DIRECT EXAMINATION
BY MR. TOMISSER:
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Q Good morning, Mr. Carpenter. Thanks for coming
back. To get started here, could you describe for the
court briefly

[Original Page 86]

both stream and anything carrying water across our
highway.

And some of the measurement criteria is keeping
it free of debris, routine inspection and cleaning,
removal of beaver dams, should they be an issue for
us. So on this, those are the criteria. And to get a C,
we need 5 to 10 percent of our culverts, effectively,
having issues. Anything more than that, we would be
less than C; anything better, we’'d be better than that
particular grade. So each one of these elements has a
similar measurement set.

Q So this broad category 282 for culvert, is that more
culverts than just fish-bearing culverts?

A Yes. It’s all culverts across the highway.

Q And so then when we look over the headings across
the top of the sheet, do those refer to the various
regional areas within the Department of
Transportation around the state?

A Yes. Those are the regions that we designate in
terms of our core response and how we manage our
agency.

Q And so if we look at the northwest region and then
read the grades, go down, what does that tell us? How
do we read those grades in comparison to the target
set by the legislature?

A Okay. So the northwest received an F-plus on
culverts. And I had to ask because I didn’t know what
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the plus was either. The plus -- effectively, anything
over 20 percent blockage receives a grade of F. So if
it’s 21 percent or 81

[Original Page 119]

passable would either be an improvement or a
preservation project; is that correct?

A Correct.

Q So those would come out of the bottom half, the
capital half of this budget?

A Uh-huh. Yes.

Q All right. Well, back to these budget numbers. The
$20.3 million that the legislature apparently has
appropriated for the culverts for this biennium, that’s
the highest amount that’s ever been appropriated for
that purpose, isn’t it?

A I believe so.

Q And compared to the overall budget of the
department, that -- well, let’s see. How would we do

that math? One percent of a billion dollars is ten
million dollars; is that correct?

A Yes.
Q So maybe the simplest way to --
THE COURT: This is why I became a lawyer.

MR. JOHNSEN: This is exactly why I became a
lawyer. I was planning on dealing with billions all the
time.

Q (By Mr. Johnsen) Basically what we’re going to do
here is figure out what percentage of the overall
budget the culvert appropriation consists of. You
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would take 20.3 million, or figure 20.3, and divide it
by whatever the total budget is, either 5.271 -- or
excuse me, 5,271 or 5,800; 1s that correct?

[Original Page 130]

Q But it’s not -- well, let me ask this question. Have
you compared the characteristics of the projects on
that list, the scoping list, with the list of 800 projects
that remain to be done in the case area for the washed
out fish passage culverts?

A No.

Q So you don’t know whether the scoping list is in any
way representative of the number of projects that
remain to be done?

A No, not with what certainty.

Q Well, you have no basis for making a comparison
because you haven’t done a comparison; is that
correct?

A All estimating we do is based on risk. And if we were
asked by the legislature to give us a price, we would
use the scoping list as the best available document to
extrapolate from there, acknowledging that there
could be variations in the estimates, and this i1s the
best we have at that time.

Q But you’ve not been asked by the legislature to give
an estimate of the -- no, that’s okay. Never mind.

The center line miles graph, or whatever that was
that was shown, the exhibit that was admitted earlier
today, I take it that the center line on Interstate 5 is
actually not a line on the road at all; it’s just a length
of the road from Vancouver to Blaine. Is that correct?
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A There’s no line in the road, no, sir. It’s theoretic.
[Original Page 144]

THE CLERK: Would you please state your name
for the record and spell your last name.

THE WITNESS: My name is Philip Roni. Last
name is spelled R-o-n-1.

DIRECT EXAMINATION
BY MR. MONSON:
Q Good afternoon, Dr. Roni. Where are you employed?

A I'm employed at the Northwest Fisheries Science
Center of NOAA Fisheries in Seattle, Washington.

Q What’s your position there?

A I'm a research scientist and the watershed program
manager.

Q What are your duties, first as a research scientist?

A Developing proposals, overseeing research,
analyzing data, and publishing results of those
studies.

Q What are your duties, generally speaking, as the
watershed program manager?

A Ilead up a program of about 25 research scientists.
We do research on primarily freshwater and stream
habitat for salmon. And so my duties there are I
directly supervise about four people, and then there’s
three research teams, one that focuses on restoration
effectiveness, one that focuses on ecosystem processes,
and one that focuses on landscape ecology and
recovery science. I'm also responsible for the
budgeting for the entire program.
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Q When did you first begin working for the National
Oceanic and Atmospheric Administration, which I'll
often call NOAA?

A I began working for them in 1995.

Q And what position have you held at NOAA since you
began in 1995?

A In 1995, I was hired as a research scientist to start
up a freshwater habitat research team. And so
initially — to lead up a research team. And also 1
served as the representative on the research and
monitoring committee for the Northwest Forest Plan.

Then I was the team leader for the Instream
Restoration Effectiveness Team, and then we became
the watershed program in the year -- well, I became
the manager of the watershed program about the year
2000.

Q Have you ever worked for the Washington
Department of Fisheries or its successor, Department
of Fish and Wildlife?

A Yes. In graduate school in 1990, I was actually —
part of my research was funded by the Department of
Fisheries, and I did some work for them to fund my
research. I am a biologist too. But I was stationed at
the University of Washington.

In 19- -- T guess I can look at my CV. I think in ‘93
or ‘94, I worked for the Department of Fisheries,
which then became the Department of Fish and
Wildlife, at the Brennon Shellfish Lab on the Hood
Canal.
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[Original Page 153]

your participation in these various groups, as well as
your publications, would you consider yourself to be
an expert in salmon habitat restoration and salmon
recovery?

A Yes. Sorry, it feels a little odd to say that.

MR. MONSON: Your Honor, I move to qualify Dr.
Roni as an expert under Rule 702.

THE COURT: Any objection?
MR. FERESTER: No objection, Your Honor.

Q (By Mr. Monson) Dr. Roni, were you present in the
courtroom and did you hear Dr. Koenings’ testimony
regarding the four Hs?

A Yes, I did.

Q And those are habitat, hatchery, harvest and
hydropower, right?

A Yes.

Q Do you have an opinion as to which of the four H’s
1s the most important to salmon recovery in Western
Washington in the case area?

A Yes. I mean, I think obviously in this case it starts
with the habitat. I mean, that’s really where a lot of
the -- that’s where the fish production comes from, and
that’s where a lot of effort is going to try to protect and
restore those habitats, so I think that’s the most
important one.

Q Is there a difference between protecting habitat and
[Original Page 154]

restoring the habitat? Could you explain what that is?
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A Sure. Well, protection -- first I should step back and
say that often when we use the term “restoration,” it’s
used in a very general sense to include things that
include mitigation, habitat protection, as well as
improvement of habitat.

Specifically protection, we usually -- while we lump
that in with restoration activities, it usually involves
either buying up habitat to protect it or getting
conservation easements to protect it or in taking
regulatory action or changing existing laws to further
protect habitat.

Q I'm going to show you a page from that 2002 paper.
Do you recognize this diagram?

A Yes, I do.

Q Do you know who prepared it?

A Yes. Idid, along with some input from the coauthors
of the paper.

Q Dr. Roni, I'm going to focus a little bit on the upper
left quadrant.

Do you see that area?

A Yes.

Q Can you explain generally what this flowchart
diagram shows?

A So basically this flowchart is a combination of what
we know about the effectiveness of different habitat
restoration

[Original Page 155]

techniques and what we know about how they restore
watershed processes, and it describes an initial way of
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prioritizing restoration projects in the absence of very
detailed limiting factors analyses. So it’s a basic
starting point for how to prioritize actions when you
have some basic watershed assessment information.

Q Could you describe what the limiting factors
analyses is?

A Sure. I think the little testimony that I've heard in
this case, it seems like it’s actually being misused
from the standpoint of the way we tend to use it, at
least the research scientists that I work with would
use it.

A true limiting factors analyses is basically an
analyses of the types of -- the habitat loss in the
watershed, the different types of habitat, the fish
production for each life stage of a particular species,
to figure out exactly which life stage and which types
of habitat are limiting the production of fish.

The classic paper on this is Beechie, et al, 1994,
which was done for coho salmon in the Skagit River
system. Often people refer to limiting -- we throw that
term around, “limiting factor analyses” for things that
are really just an assessment or a list of problems in
the watershed.

But in my view, a true limiting factors analyses is
trying to get at which -- as a detailed analysis trying
to get at which life stage and which habitats are
limiting that life

[Original Page 156]

stage for a particular salmon species.



773a

Q Are true limiting factors analyses, in your
judgment, available for all watersheds in the case
area?

A No. To my knowledge, they’'ve been done in Skagit
for coho. I think they’ve done it for Chinook as well.
It’s been done on the Stillaguamish for coho. Most of
the other watersheds, to my knowledge, have not done
a limiting factors analyses.

The documents that are referred to as limiting
factors analyses, I know that there was the -- I think
it was Smith 2000 or 1999. Carol Smith had put
together these limiting factors analyses for the
different watersheds throughout the state. Those are
really what we would consider just a synthesis of
available information and a list of the key problems in
the watershed. They're not necessarily identifying
which of those habitat types or problems are limiting
the production of salmon. So we have those for all the
watersheds, but they’re not what I would refer to as a
limiting factors analyses.

Q Are limiting factors analyses specific to a particular
species of salmon?

A Yes. They've been done most commonly for coho
because we probably have the best information for
that species, but it’s species specific. So if you wanted
to look at doing restoration actions for multiple
species, you need to do one
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for each and then try to weigh those, because
obviously the actions you might have meant for one
species would differ from another.
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Q Would the habitat needs for Chinook salmon be the
same as for coho, for example?

A No. There would be a little bit of overlap, but they’re
quite different. So that’s why the limiting factors
analyses that have been done for the coho in the
Skagit or the Stillaguamish are quite a bit different
from those for, I think chinook they’ve done them for.

Q If you don’t have a detailed true limiting factors
analysis, as you've described it, you mentioned earlier
that that reconnecting habitat is important.

Why is that?

A So what -- well, basically we came up with a system
for prioritizing restoration actions based on if you
didn’t have a true limiting factors analysis, this was
sort of an internal approach, this figure that you have
up on the screen.

And so one of the first things that we -- that I and
my coauthors would recommend that we do is that we
focus on protecting high-quality habitat, and then the
next thing would be reconnecting isolated habitats. So

that would be pretty -- obviously this figure 1s a bit
high.

Q Is there a pretty high probability of success through
[Original Page 158]
reconnecting habitat?

A Well, I think -- yeah. I mean, from the different
restoration actions, it’s one of the most successful for
a couple of reasons. One is because it relies on existing
habitat instead of trying to improve marginal or
improve okay habitat.
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Also what we see is that the fish colonize these
areas very quickly, so it’s one of the most successful
from getting -- the response time is very quick, where
some of the other techniques might take decades
before we see response, or they might only last -- some
of the other habitat improvement techniques might
only last a few decades before we have to repeat.

Q When you say the response times is quick, what
time period are you thinking of?

A Well, the studies that we've done and that others
have done, I don’t know that they’ve got it down to the
day, but it’s pretty clear that the fish would colonize
the watersheds -- the area fairly quickly.

So there’s -- we have one study that we’ve done on
a stream down in Oregon where they removed small
barriers, a dam of about 20 feet high, on a relatively
small stream. And within a week of removing that
dam, there were salmon that had moved up there,
both juveniles and some adults. It’s more akin to -- I
think that one of the problems we have is

[Original Page 159]

we tend to think that it might take years for fish to
colonize an area.

But I would say it’s more akin to having a fenced
backyard with a couple of dogs in it. And if you remove
the fence, the dogs don’t wait around a year to decide
if they're going to go into the neighborhoods’ yard.
They go over there pretty quickly. So we really see fish
moving into those areas pretty quickly.

Q Thank you. I'd like to have you turn your attention
to Dr. Koenings’ testimony, both his written testimony
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and his testimony in court that you heard earlier
during this trial.

I believe Dr. Koenings, and I'm just going to
summarize his testimony, explained that the best way
to recover salmon was to do -- address all of the Hs, so
to speak, concurrently and do a little bit in all the
sectors at the same time and work from the bottom up.

Is that a fair characterization of his testimony, as
you recall it?

A I think that’s what I heard, yes.
Q Do you agree with that approach?
A Not entirely.

Q Why not?

A 1 think that it’s pretty clear that the habitat, the
rest -- also implied in his answer is that with habitat
restoration, we're going to address all the different
factors
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at the same time. Starting with the four Hs, I think
we need to start by focusing on habitat because that’s
where it all started and that’s what it really depends
on.

The other thing that made me uncomfortable
about that was that again, it sounded like he was
talking about we should do this sort of bottom up or, I
should say, attack all -- try to address all the habitat
problems at the same time. And that’s largely, I think,
what has been the failure of most previous salmon
restoration or habitat restoration efforts, is doing a lot
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of little things across the landscape and not really
trying to address some of the key factors first.

Q Dr. Koenings also testified about the current efforts
underway to restore salmon, and I think he mentioned
the local -- the bottom-up approach, the local
watershed councils and that sort of thing.

Are there -- do you have any disagreement with the
notions of the bottom-up approach?

A Well, again, I think that what this has led to is lots
of -- and this is partly from my experience on the
recovery implementation technical team and partly
my experience in working with different practitioners
on evaluating restoration projects.

The bottom-up approach or the current approach
we have leads to the different groups that are doing
restoration actions proposing whatever they can get
done, whatever they

[Original Page 162]
to get some of these areas.

Q Do you know if that approach has been criticized by
other groups?

A Well, I think it’s been -- I mean, it’s been criticized.
I mean, this is a topic of discussion in the recovery
implementation technical team in Puget Sound and
the other recovery implementation technical teams
that NOAA has set up in different parts of the
Northwest here. It also was — I mean, I think back
when the state prepared their “Extinction is Not an
Option” report, the independent science review panel
reviewed that and basically criticized it very heavily
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because it relied on voluntary efforts and that those
type of efforts have not been successful.

So I think there’s a history of the scientific
community criticizing the recovery plans for relying
on voluntary efforts.

Q Turning your attention, Dr. Roni, to restoring the
connectivity to isolated habitats, does it matter if the
upstream habitat that has opened up is a very high
quality or a moderate quality? Does that play a role in
deciding whether to open up that area?

A Well, I think historically, you know, that was one of
the factors that was considered most important. In
our more recent research where we've evaluated
barrier removals, we see that really the amount of
habitat is probably — assuming
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the habitat is okay or even marginal, the amount
seems to be more important than the actual quality.
And the example I would give there is the Cedar River
Watershed where we've been monitoring the
Landsburg Diversion Dam. City of Seattle water
supply has blocked fish access there for about a
hundred years. And about five or six years ago, they
put a fish ladder on that, and we’ve been monitoring
the recolonization of the fish in that watershed.

And while it’s in a protected area, the whole
watershed was probably logged probably 50 years ago,
and it’s not particularly high quality habitat, it’s okay,
but we've seen fish colonize it fairly rapidly, both
juveniles and adults. So that and a few other studies
are really suggesting that if you give them the access
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and the habitat is even marginal or okay quality,
they’ll colonize it fairly quickly.

Again, I would use the dogs in the backyard
example, where I think the salmon are -- they move
around a lot. And so it’s not like -- again, you know, if
you remove the fence, your dog’s not going to wonder
whether the yard next door is suitable. He’s going to
go over there. And it seems to be the same for both
juvenile and adult salmon. They move around a lot at
certain times of the year and explore different
habitats.

Q Dr. Koenings in his testimony talked about the
interrelationship between hatchery fish and wild fish.

[Original Page 165]
fish to recolonize those areas.

So I think in many of the watersheds where we
have mixed production, you know, that’s what we're -
- I guess I don’t see the hatchery fish as a problem.
We're already relying on them for some of the
recolonization and recovery.

Q Some have argued that if there are other culverts,
for example, on a stream that are partial barriers or
even full barriers to salmon, that it would be perhaps
not the best use of funds to spend money to correct an
upstream state-owned culvert, for example.

Do you agree with that?

A I think the -- well, many times these culverts are
partial barriers. So my concern would be that if we
didn’t replace a state-owned culvert because there was
a downstream fish passage barrier or a partial
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barrier, then we would be foregoing habitat that is
used sometimes already.

Also from just experience in working with some of
the restoration practitioners, in particularly I worked
a lot with the Bureau of Land Management down in
Oregon, they — to get private landowners to agree to
restoration actions or the removal of culverts on their
land, they basically demonstrate -- they get the
landowners to go along by taking care of their culverts
and their restoration first and then work with the
landowners to try and get them to get theirs as well.

So I think it would be -- that’s not necessarily a
[Original Page 166]

technical issue, but it’'s sort of from a leverage
standpoint of trying to get those restoration actions,
it’s sort of important for the feds and the states to
demonstrate.

Q To act as role models, then, in effect?
A T would think so.

Q Okay. Dr. Koenings also discussed the effect of
climate change. And I believe he discussed that in
relationship to state-owned culverts, for example.

What is your view on whether the climate change
should be a basis for accelerating the repair of culverts
or not accelerating the repair of culverts?

A So I think that the predictions for climate change
are obviously that we're going to see changes in
stream flows and changes in stream temperature. And
in terms of restoration actions -- and actually, myself
and Dr. Beechie have been working on a paper to talk
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about how to address restoration under climate
change, which types of actions you might do.

And obviously, the critical thing is if we’re going to
see changes in water temperature, we need to have --
we need to make sure that the fish have access to all
these different habitats that they might use; that they
have access to some of the upstream habitats where
usually the water temperature is lower. So one of the
best things under a climate change scenario is to make
sure that we're -- all the habitats are connected and
the fish have access. Because otherwise, if
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the temperature’s going up, they’re not going to be
able to move into the cool water refuges.

Q So they need more habitat rather than less?
A Yeah. Well, more, and access to those habitats.

Q In his testimony, both his written testimony and I
believe on the stand, Dr. Koenings discussed the
entire four H process, and we need to address all of
the Hs and so forth.

I was left at least with the implication that there’s
necessarily a tradeoff between, say, correcting state-
owned culverts on Department of Transportation
roads and correcting hatchery management actions or
habitat management actions?

Do you see any kind of tradeoff in that regard?
A Between -- the tradeoff --

Q Between restoring connectivity by fixing culverts on
state-owned roads and that necessarily reduce the
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amount of effort that would be devoted to corrections
in the other Hs?

AT don’t think so. I mean, it seems that the discussion
1s mainly over what types of habitat restoration would
be funded, as the funds are -- the funds that are being
used for habitat restoration are not coming from the
same sources. And most of these other activities that
we've been discussing are already being addressed
through other processes.

Q Okay. Thank you.

Earlier in this trial, the court has asked prior

witnesses what they would do if there was a new
bushel of
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money that dropped out of the sky, I believe, and what
would they do differently, what would they do the
same with respect to habitat restoration.

Would your approach to habitat restoration
activities, your suggested approach focus in on, for
example, restoring connectivity, would that change if
more money was available?

A Well, yes and no. I think that we would — initially
because it’s going to take some time to do kinds of
proper assessments and limiting factors analyses in
each watershed, that we would go with our interim
approach that we’ve proposed and focus on, you know,
protecting the high-quality habitats, reconnecting the
1solated habitats, because that’s -- again, we know the
response time is quick, and it’s been shown to be
critical for a number of listed salmon species, if that’s
what we’ve lost, habitat. And then focus on some of
these other restoration of other watershed processes,
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like the delivery of wood, water and sediment. And
then once we had -- so that would be the initial
approach.

And then as we complete the limiting factors
analyses, we can refine that, change that, and focus in
on things that would be most important for the
particular species of interest.

Q Now, as we heard this morning in testimony from
the Department of Transportation, this funding isn’t
inexhaustible. There are some limitations to funding.

We
[Original Page 169]

all know that from our personal lives as well as the
current economy.

If money is limited, would your priorities be as you
suggested?

A Yeah. I think we'’re in the same situation, because 1
don’t think we can -- we can’t necessarily stop to spend
all our money doing limiting factors analyses. So we
would follow the same approach until we get some
other information that suggests otherwise.

Q And so that would involve still correcting the
barriers to fish passage, reconnecting habitats, for
example?

A Yeah. So I think the starting points are obviously
protecting habitat, and that’s been borne out in the
literature and conservation biology for years, that we
have to protect the good stuff and stem the tide of
habitat loss, and then focus on reconnecting isolated
habitats. Some of that would be culverts and those
types of barriers. Some of that might be removing
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levies or dikes to isolated areas for habitats is
important for different species.

MR. MONSON: Thank you.

Your Honor, may I have a moment to consult with
counsel? I believe I might be through. Your Honor, I
have no further questions of this witness on direct.
Thank you.

THE COURT: Cross-examination, Mr. Ferester?

MR. FERESTER: Your Honor, first I'd like to
address
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FRANKLIN PIERCE,
Dec. 26, 1854

PRESIDENT OF THE UNITED STATES OF

AMERICA,

TO ALL AND SINGULAR TO WHOM THESE

Title

PRESENTS SHALL COME, GREETING:

WHEREAS a treaty was made and
concluded on the She-nah-nam, or
Medicine Creek, in the Territory of
Washington, on the twenty-sixth day of
December, one thousand eight hundred
and - fifty-four, between the United States
of America and the Nisqually and other
bands of Indians, which treaty is in the
words following, to wit:—

Articles of agreement and
convention made and concluded on the
She- nah-nam, or Medicine Creek, in the
Territory of Washington, this twenty-
sixth-day of December, in the year one
thousand eight hundred and fifty- four, by
Isaac I. Stevens, governor and superin-
tenddent of Indian affairs of the said
Territory, on the part of the United States,
and the under-signed chiefs, headmen,
and delegates of the Nisqually, Puyallup,
Steilacoom, Squawksin, S’Homamish,
Steh-chass, T"Peeksin, Squi-aitl, and Sa-
heh-wamish tribes and bands of Indians,
occupying the lands lying round the head
of Puget’s Sound and the adjacent inlets,
who, for the purpose of this treaty, are to
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be regarded as one nation, on behalf of
said tribes and bands, and duly authorized
by them.

ARTICLE I. The said tribes and
bands of Indians hereby cede, relinquish,
and convey to the United States, all their
right, title, and interest in and to the lands
and country occupied by them, bounded
and described as follows, to wit:
Commencing at the point on the eastern
side of Admiralty Inlet, known as Point
Pully, about midway between Commence-
ment and Elliott bays ; thence running in
a southeasterly direction, following the
divide between the waters of the Puyallup
and Dwamish, or White rivers, to the
summit of the Cascade Mountains ; thence
southerly, along the summit of said range,
to a point opposite the main source of the
Skookum Chuck Creek ; thence to and
down said creek, to the coal mine ; thence
northwesterly, to the summit of the Black
Hills ; thence northerly, to the upper forks
of the Satsop River ; thence north-
easterly, through the portage known as
Wilkes’s Portage, to Point Southworth, on
the western side of Admiralty Inlet ;
thence around the foot of Vashon’s Island,
easterly and southeasterly, to the place of
beginning.

ARTICLE II. There 1s, however,
reserved for the present wuse and
occupation of the said tribes and bands,
the following tracts of land, viz : The small
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1island called Klah-che-min, situated
opposite the mouths of Hammersley’s and
Totten’s 1inlets, and separated from
Hartstene Island by Peale’s Passage,
containing about two sections of land by
estimation; a square tract containing two
sections, or twelve hundred and eighty
acres, on Puget’s Sound, near the mouth of
the She-nah-nam Creek, one mile west of
the meridian line of the United States land
survey, and a square tract containing two
sections, or twelve hundred and eighty
acres, lying on the south side of
Commencement Bay; all which tracts
shall be set apart, and, so far as necessary,
surveyed and marked out for their
exclusive use ; nor shall any white man be
permitted to reside upon the same without
permission of the tribe and the super-
intendent or agent. And the said tribes
and bands agree to remove to and settle
upon the same within one year after the
ratification of this treaty, or sooner if the
means are furnished them. In the mean
time, it shall be lawful for them to reside
upon any ground not in the actual claim
and occupation of citizens of the United
States, and upon any ground claimed or
occupied, if with the permission of the
owner or claimant. If necessary for the
public convenience, roads may be run
through their reserves, and, on the other
hand, the right of way with free access
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from the same to the nearest public
highway is secured to them.

ARTICLE III. The right of taking
fish, at all usual and accustomed grounds
and stations, is further secured to said
Indians, in common with all citizens of the
Territory, and of erecting temporary
houses for the purpose of curing, together
with the privilege of hunting, gathering
roots and berries, and pasturing their
horses on open and unclaimed lands:
Provided, however, That they shall not
take shell fish from any beds staked or
cultivated by citizens, and that they shall
alter all stallions not intended for breeding
horses, and shall keep up and confine the
latter.

ARTICLE IV. In consideration of
the above cession, the United States agree
to pay to the said tribes and bands the sum
of thirty-two thousand five hundred
dollars, in the following manner, that is to
say: For first year after the ratification
hereof, three thousand two hundred and
fifty dollars ; for the next two years, three
thousand dollars each year ; for the next
three years two thousand dollars each
year ; for the next four years fifteen
hundred dollars each year ; for the next
five years twelve hundred dollars each
year, and for the next five years one
thousand dollars each year ; all which said
sums of money shall be applied to the use
and benefit of the said Indians, under the



Expense of

removal,
&ec.

Removal
from said
reserve-
tion.

789a

direction of the President of the United
States, who may from time to time
determine, at his discretion, upon what
beneficial objects to expend the same. And
the superintendent of Indian affairs, or
other proper officer, shall each year inform
the President of the wishes of said Indians
in respect thereto.

ARTICLE V. To enable the said
Indians to remove to and settle upon their
aforesaid reservations, and to clear, fence,
and break up a sufficient quantity of land
for cultivation, the United States further
agree to pay the sum of three thousand
two hundred and fifty dollars, to be laid
out and expended under the direction of
the President, and in such manner as he
shall approve.

ARTICLE VI. The President may
hereafter, when 1n his opinion the
interests of the Territory may require, and
the welfare of the said Indians be
promoted, remove them from either or all
of said reservations to such other suitable
place or places within said Territory as he
may deem fit, on remunerating them for
their improvements and the expenses of
their removal, or may consolidate them
with other friendly tribes or bands. And he
may further, at his discretion, cause the
whole or any portion of the lands hereby
reserved, or of such other land as may be
selected in lieu thereof, to be surveyed into
lots, and assign the same to such individ-
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uals or families as are willing to avail
themselves of the privilege, and will locate
on the same as a permanent home, on the
same terms and subject to the same
regulations as are provided in the sixth
article of the treaty with the Omahas, so
far as the same may be applicable. Any
substantial improvements heretofore
made by any Indian, and which he shall be
compelled to abandon in consequence of
this treaty, shall be valued under the
direction of the President, and payment be
made accordingly therefor.

ARTICLE VII. The annuities of the
aforesaid tribes and bands shall not be
taken to pay the debts of individuals.

ARTICLE VIII. The aforesaid tribes
and bands acknowledge their dependence
on the government of the United States,
and promise to be friendly with all citizens
thereof, and pledge themselves to commit
no depredations on the property of such
citizens. And should any one or more of
them violate this pledge, and the fact be
satisfactorily proved before the agent, the
property taken shall be returned, or in
default thereof, or if injured or destroyed,
compensation may be made by the
government out of their annuities. Nor
will they make war on any other tribe
except in self-defence, but will submit all
matters of difference between them and
other Indians to the government of the
United States, or its agent, for decision,
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and abide thereby. And if any of the said
Indians commit any depredations on any
other Indians within the Territory, the
same rule shall prevail as that prescribed
in this article, in cases of depredations
against citizens. And the said tribes agree
not to shelter or conceal offenders against
the laws of the United States, but to
deliver them up to the authorities for trial.

ARTICLE IX: The above tribes and
bands are desirous to exclude from their
reservations the use of ardent spirits, and
to prevent their people from drinking the
same ; and, therefore, it is provided, that
any Indian belonging to said tribes, who is
guilty of bringing liquor into said
reservations, or who drinks liquor, may
have his or her - proportion of the annuities
withheld from him or her for such time as
the President may determine.

ARTICLE X. The United States
further agree to establish at the general
agency for the district of Puget’s Sound,
within one year from the ratification
hereof, and to support, for a period of
twenty years, an agricultural and
industrial school, to be free to children of
the said tribes and bands, in common with
those of the other tribes of said district,
and to provide the said school with a
suitable instructor or instructors, and also
to provide a smithy and carpenter’s shop,
and furnish them with the necessary tools,
and employ a blacksmith, carpenter, and
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farmer, for the term of twenty years, to
instruct the Indians in their respective
occupations. And the United States
further agree to employ a physician to
reside at the said central agency, who
shall furnish medicine and advice to their
sick, and shall vaccinate them ; the
expenses of the said school, shops,
employees, and medical attendance, to be
defrayed by the United States, and not
deducted from the annuities.

ARTICLE XI. The said tribes and
bands agree to free all slaves now held by
them, and not to purchase or acquire
others hereafter.

ARTICLE XII. The said tribes and
bands finally agree not to trade at
Vancouver’s Island, or elsewhere out of the
dominions of the United States; nor shall
foreign Indians be permitted to reside in
their reservations without consent of the
superintendent or agent.

ARTICLE XIII. This treaty shall be
obligatory on the contracting parties as
soon as the same shall be ratified by the
President and Senate of the United States.

In testimony whereof, the said
Isaac I. Stevens, governor and super-
intendent of Indian Affairs, and the
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undersigned chiefs, headmen, and
delegates of the aforesaid tribes and
bands, have hereunto set their hands and
seals at the place and on the day and year
hereinbefore written.

ISAAC I. STEVENS, [L. S.]

Governor and Superintendent Territory of
Washington.

QUI-EE-METL, his x mark. [L. S.]
SNO-HO-DUMSET,  his x mark. [L. S.]
LESH-HIGH, his x mark. [L. S.]
SLIP-O-ELM, his x mark. [L. S.]
KWI-ATS, his x mark. [L. S.]
STEE-HIGH, his x mark. [L. S.]
DI-A-KEH, his x mark. [L. S.]
HI-TEN, his x mark. [L. S.]
SQUA-TA-HUN, his x mark. [L. S.]
KAHK-TSE-MIN, his x mark. [L. S.]
SONAN-O-YUTL, his x mark. [L. S.]
KL-TEHP, his x mark. [L. S.]
SAHL-KO-MIN, his x mark. [L. S.]
T'BET-STE-HEH-BIT, his x mark. [L. S.]
TCHA-HOOS-TAN, his x mark. [L. S.]
KE-CHA-HAT, his x mark. [L. S.]
SPEE-PEH, his x mark. [L. S.]



794a

SWE-YAH-TUM,
CHAH-ACHSH,
PICH-KEHD,
SKLAH-0-SUM,
SAH-LE-TATL,
SEE-LUP,
E-LA-KAH-KA,
SLUG-YEH,
HI-NUK,
MA-MO-NISH,
CHEELS,
KNUTCANU,
BATS-TA-KOBE,
WIN-NE-YA,
KLO-OUT,
SE-UCH-KA-NAM,
SKE-MAH-HAN,
WUTS-UN-A-PUM,
QUUTS-A-TADM,

QUUT-A-HEH-MTSN,

YAH-LEH-CHN,
TO-LAHL-KUT,
YUL-LOUT,

his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.

his x mark.

— — o/ /e /e

S

c =
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YE-TAHKO,
WE-PO-IT-EE,
KAH-SLD,
LA'H-HOM-KAN,
PAH-HOW-AT-ISH,
SWE-YEHM,
SAH-HWILL,
SE-KWAHT,
KAH-HUM-KLT,
YAH-KWO-BAH,
WUT-SAH-LE-WUN,
SAH-BA-HAT,
TEL-E-KISH,
SWE-KEH-NAM,
SIT-00-AH,
KO-QUEL-A-CUT,
JACK,
KEH-KISE-BE-LO,
GO-YEH-HN,
SAH-PUTSH,
WILLIAM,

his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.
his x mark.

his x mark.

[L.
L.
L.
L.

&

—_— — —
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Executed in the presence of us : —

M. T. Simmons,
Indian Agent.

JAMES DOTY
Secretary of the Commission.

C. H. MASON,
Secretary Washington Territory.

W. A. SLAUGHTER,
Ist Lieut. 4th Infantry.

JAMES MCALISTER,

E. GIDDINGS, jr.,
GEORGE SHAZER,
HENRY D. COCK,

S.S. FORD, jr.,

JOHN W. McALISTER,
CLOVINGTON CUSHMAN,
PETER ANDERSON,
SAMUEL KLADY,

W. H. PULLEN,

P. O. HOUGH,

E. R. TYERALL,

GEORGE GIBBS,

BENJ. F. SHAW, Interpreter,
HAZARD STEVENS.



797a

And whereas the said treaty having
been submitted to the Senate of the United
States, for 1its constitutional action
thereon, the Senate did, on the third day of
March, one thousand eight hundred and
fifty-five, advise and consent to the
ratification of its articles by a resolution in
the words and figures following, to wit : —

“IN EXECUTIVE SESSION, SENATE OF THE
UNITED STATES,

“March 3, 1855.

“Resolved, (two thirds of the
senators present concurring,) That the
Senate advise and consent to the
ratification of the articles of agreement
and convention made and concluded on the
She-nah-nam, or Medicine Creek, in the
Territory of Washington, this twenty-sixth
day of December, in the year one thousand
eight hundred and fifty-four, by Isaac I.
Stevens, governor and superintendent of
Indian affairs of the said Territory, on
the part of the United States, and the
undersigned  chiefs, headmen, and
delegates of the Nisqually, Puyallup,
Steilacoom, Squawksin, SHom-amish,
Steth-chass, T"Peeksin, Squi-aitl, and Sa-
heh-wamish tribes and bands of Indians
occupying the lands lying round the head
of Puget’s Sound and the adjacent inlets,
who, for the purpose of this treaty, are to
be regarded as one nation, on behalf of said
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tribes and bands, and duly authorized by
them.

“Attest : ASBURY DICKINS,
“Secretary.”

Now, therefore, be it known that I,
FRANKLIN PIERCE, President of the
United States of America, do, in pursuance
of the advice and consent of the Senate, as
expressed in their resolution of the third
day of March, one thousand eight hundred
and fifty-five, accept, ratify, and confirm
the said treaty.

In testimony whereof, I have caused
the seal of the United States to be hereto
affixed, having signed the same with my
hand.

[L. S.]Done at the city of Washington,
this tenth day of April, in the year of
our Lord one thousand eight
hundred and fifty-five, and of the
independence of the United States
the seventy-ninth.

FRANKLIN PIERCE

by the President :
W. L. MARCY, Secretary of State.
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Alan C. Stay

Attorney at Law

SMALL TRIBES ORGANIZATION

OF WESTERN WASHINGTON

P. O. Box 578

Sumner, WA 98390

(206) 593-2776

Attorney for:

Muckleshoot, Squaxin Island,
Stillaguamish, Sauk=5Suiattle,
Hooksack, Steilacoom, Samish,
Bnohomish, and Suguamish
Indian/Tribes

UNITED STATES DISTRICT COURT

AT TRCOMN

UNITED STATES OF AMERICA
Plaintiff
and

QUILEUTE, MAKAH, LUMMI,

SQUAXIN ISLAND, SKOKOMISH, LOWER
ELWHM, SHOQUALMIE, DUWAMISH, YAKIMA,)

STILLAGUAMISH, SAUK=SUIATTLE,

HOH .

WISQUALLY, SWIMOMISH, TULALIP,
PUYALLUP, QUINAULT, UPPER SEAGIT,

HODKEACE, STEILACOOM, SUQUAMI
SAMISH, SNOHOMISH, SWIMOMESH,

GAMBLE AND SHOQUALMIE INDIAN TRIBES

Plaintiff-Intervenors

s,
STATE OF WASHINGTOM
Defendant

and

SH,
PORT

STATE OF WASHINGTON DEPARTMENT OF
FISHERIES and STATE OF WASHINGTON

DEPARTMENT OF GAME

B e

HMUCELESHOOT, )

)
)
)
1
1
1
1
)
]
)
)
i
!

I
1
]
)
)
)
)
)

Daefendant-Intervenors.)
)

JURISDICTION

WESTERN DISTRICT OF WASHINGTON

CIVIL WG, 9 2 1 3

AMEMDED AND SUPPLEMHENTAL
COMPLAINT FOR DECLARATORY
JUDGMENT

mE@EWE@

D‘Pﬁitmsm
ATTORMEY ﬁgmii.fmu

This amended complaint is supplemental to the complaint:

filed by Plaintiff United States and Plaintiff Tndian Tribes at




800a

[Original Page 4]

The economic development of the State, the growth of the
State's non-Indian population and the agricultural and industrial
advances of recent times, have resulted in a fishery vastly
different from the fishery existing at the time of the treaties
which wae primarily an Indian fishery. The aize and nature of
fish populations have been substantially alterad by numerous
activitles impairing or destroying the acquatic habitats necessary
to maintain them. Whole watersheds have been rearranged or
destroyed to nm.ke room for development; fresh and saltwater
systems have been polluted and subjected to ::hnhgas in flow, level
velocity and temperature; migration routes have been restricted or
blocked; spawning beds have been damaged or destroyed; artificially
introduced fish populations have displaced native populations:
predator and disease problems have been aggravated; and generally
the ecaloglcal balance necessary to maintain the Indian fishery
has b&en.s&riuualy tampered ;n‘it.h, This destruction or alteration
of fish habitats could have been controlled or prevented in part
by the Defendant State and its agencies, but was not. Much of it
actually occurred pursuant to explicit administrative authoriza=
tion contained in State-issued permits and approvals.

purinmg this same periced of growth, a large non-Indian
commercial fishery came into being, providing employment and
Ecdnomic.ﬂpportunities for a substantial portion of the citigenry.
The increasing demands of this commerical fishery have threatened
the survival of the resource. An expanding sport fishery has
further increased this pressure. The Defendant State, at all
times prior to this Court's Final Decision No. 1, has had the
power to prevent the substantial diminution of the fishery
regource by limiting sporting and commerical licensing, but has

elected not to do so.




801a

[Original page 1]

STAN PITEIN .
United States Attorney

JAMES C. WALDO

Assistant United States Attorney
P. 0. Box 1227

Seatktle, Washington 98111

(206) 442-7%270

Attorneys for Plaintiff
United States of America

UNITED STATES DISTRICT COURT
WESTERN DISTRICT OF WASHINGTON

UXITED STATES OF AMERICA

Plaintiff CIVIL HO. 9213

and
AMENDED AND SUPPLEMENTAL
COMPLATHT FOR DECLARATORY
JUDGHENT

QUILEUTE, MAKAH, LUMHMI, MUCKLESHOOT,
SQUAXIN ISLAND, SEKORKOMISH, LOWER
ELWHA, SHOQUALMIE, DUWAMISH,
STILLAGUAMISH, SAUK-SUIATTLE,
WISQUALLY, SWINOMISH, TULALIF,
PUYALLUP, QUINAULT, UPPER SKAGIT,
YAKIMA, HOOKSACK, STEILACOOM, SAMISH,
SNOHOMISH, and PORT GAMBLE CLALLAM
IHNDIAN TRIBES

Plaintiff-Intervenors,
VE
STATE OF WASHINGTOH
Defendant
and
STATE OF WASHINGTON DEPARTMENT OF
PISHERIES and STATE OF WASHINGTON
DEPARTMENT OF GAME

Defendant-Intervenors.

T T P N it Bt Ml B i B o M ot ot et et Rt Bl Bt Bl Bt B

JURISDICTION
This amended complaint is supplemental to the complaints
filed by Plalntiff United S5tates and Plaintiff Indian fribes at the
commencement of this lawsuit or in intervention, and is filed at

the specific requost of this Court made in June of 1276. Trial of
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Etatﬂ's-non-[ndian population and the agricultural and industrial
advances of recent times, have resulted in a fishery vastly
different from the fishery existing at the time of the treaties
which was primarily an Indian fishery. The size and nature of fish
populatiens have been substantially altered by numerous activities
impairing or destroying the acquatic habitats necessary to maintain
them. Whole watersheds have been rearranged or destroyed to make
room for development; fresh and saltwater syétzms have been
a0lluted and subjected te changes in flow, level, velocity and
tempefature; migration routes have been restricted or blocked;
ijpawning beds have been damaged or destroyed; artificially intro-
[duced fish populations have displaced natlﬁe.populatiuns: predator
fand disease problems have been aggravated; and generally the
ecological balance necessary to maintain the Indian fishery has
heen seriously tampered with. This destruction or alteration of
fish habitats could have been controlled ar prevented in part by the
Pefendant State and its agencies, but was not. Much of it actually

pecurred pursuant to explicit administrative authorization contained

?n State-issued permits and approvals.

! During this same period of growth, a large non-Indian
commercial fishery came into being, providing employment and
écancmic opportunities for a substantial portion of the citizenry.
The increasing demands of this commercial fishery have threatened
the survival of the resource. An expanding sport fishery has
further increased this pressure. The Defendant State, at all times
prior to this Court's Final Decision No. 1, has had the power to
yxevon; the substantial diminution of the fishery resource by

limiting sporting and commercial licensing, but has elected not to

do so.
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.. ONITED STATES DISTRICT COURT

WESTERN DISTRICT OF WASHINGTON

UNITED STATES OF AMERICA, et al.,
Plaintiffs, NO. $213-II

V. g
MEMORANDUM IN SUBPORT OF

MOTION FOR PARTIAL
SUMMARY JUDGMENT

STATE OF WASHINGTON, et-al.,

]

]

]

)
¥ PLAINTIFF'S SUPPLEMENTAL

]

B )

Defendants. = )

R |

Plaintiff, United States of America, heraby submits its
Supplemental Memorandum in Support -of Motion For Partial Summary

Judgment. . - T

I
INTRODUCTION

In our initial memofandun we contend thﬁt the Federal treaty
fishing right involved in this litigation reserves to treaty’ _
tribes a right to have the fishery resource protected from adverse
environmental actions or inactions of the State af Washington. In
support of that contention we set forkth and substantiated several
arguments: that the treaty fishing right recognized in Final
Decision No. 1 presupposes a ﬁeasure of environmental protection
for the salmon/steelhead resource; that the treaties must be

construed to effect the purposes for which they were signed; that
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described in general (see élgi; 01 - Booksack - 01 to 05). The
major sfrea-s withiﬁ the WRIA are thenlaescrihed and illustrated
with photographs and maps. Both the general description of the
WRIA and tﬁe specific stream deéc:iptioné contain a section
entitled 'Dlmiflng factora.' According to the Catalog:
Limiting factors refer to conditions that

lead to a complete loss or reduction of the

environment's fish producing potential,

excluding harvest or exploitation. They

include only those conditions presently

considered alterable.. .

The tribal watershed reports are also geographical. They do
ot track the Stream Catalog exactly because the loecation og the
tribes did not correspond with the WRIA delineations. The
watershed reports do, howewver, include WRIA numbers and stream
pumbers ‘which correspond to the Stream Catalog system. Thus, by
reviewing the Streaé Catalog and the watershed reports, one is
able to get a geographical perception of the extent to which man's
activities are impacting the waterways of the case area,

Because of the geographical approach of the Stream Catalog and
the watershed reports, the discussion which follows will focus
instead on the different types of habit-affecting activity and the
extent to which those activities are currently impacting the scase
area. The activities which we will explore include: logging,
eulvart placement, dams and other obstructions, channelization,
gravel removal, livestock, agriculture, water withdcawal,
urbanization, estuarine development, water pollution, and renquai
of streamside cover. The division of habitat-impacting activity
into categories is, of course, somewhat arbitrary. When a logging
company fails to provide an adeguate streamside buffer zone, and,
a4s a result, a salmon stream receives excessive silt, the

resultant impact can be labeled "water polluticn® ag well as
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"logging.® - Likewise, the denttﬁctian of a stream bank by grazing
cattle can as easily-be described as "removal of streamside cover"
as "livestock.® We hawve tried, however, to create categories
which would ;épar;te and reflect the most significant types of
activity taking place. In other words, legging could be included
in removal of streamside cover and water pollution, but we felt
that as an activity, iF is significant eﬁnngh to merit its own
section. Thus, while there is undoubted overlap, we have
attempted to define the activities in such a way so as to make

them mutually exclusive,

L. Dams and Other Obstructions.

Thias category ineludes snyéﬁ/ man-made structure which
constitutes a total or partial barrier to migrating salmon or
steelhead. It also includes a dam which, while not impeding
migratien, causes other adverse impacts upon the resource, such as
low flows, flow fluctuations, nitrogen supersaturation, etc.

_ ﬁithout question, dams and other man-made obatructions
hive had greater impact on salmon and steelhead runs than any
other single type'of environmental activity. The JBS states that
"[tlhe most dramatic change, often causing a complete loss of the
salmon and steelhead environment on stream systems in Washington
State, is the series of dams which has heen'mpleted in the last
40 years." PE-3, p. 23. See, complate discussion, Id. at 23-25,
The Stream Catalog noted:

The construction of dams on majer rivers and

streams for hydropower and storfige or for ere-
ation of a lake or reserveir for land real estate

38/ The figures which we use and the examples which we cite are
meant to exclude Federal, federally-licensed and.tribal activities,
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The tribal watershed reports identified 499 incidents of
habitat damage due to chanmelization. 'PE-37" through PE-51.
According to those reports, the impace of channelization is being
especially felt on the Nooksack River, Squalicum Creek, and
Whatcom Creek EPB;37I; the Skagit River (PE-38); Hontague Creek
and French Creek (PE-33); Thornton Creek, McAleor Creek, Lyon
Creek, Issaguah Creek, Juanita Creek, and especially the Cedar
River (PE-40}; the Puyallup River [eighteen miles chaﬂuellsed -
PE-42); the Bkokomish River (PE-45); and the Hoh River ({PE-49) ,

4. Culverts.

’ We use the term "culwvert” to refer to any pipe, conduit,
tunneled drain, arched Passageway, or other waterway constructed
to c0nvéy water across or heneath a street, highway, railway,
parking lot, or similar area.

Since culwverts convey water and thus become a part of the
case area waterways, improper culvert placement, size, or gradient
will prevent the upstream migration of salmon and steelhead.

Culverts are rarely identified as limiting factors in the
Stream Catalog. See £:9., PE-2Z, 19 - Lyre Hoko - 601; 20 -
Soleduck Hoh - 05, 401, 1101, 1701, )

The improper placement of culverts iz, however, a chronie
problem in streams supporting migratory fish. The watershed
reports list 136 improperly placed culverts which eurrently exist
In the ecase area. PE-37 through PE-51.

5. Gravel Removal.

According to the Department.uf Fisheries Stream Catalog:
Removal of riverbed materials, particularly

gravel, results in reduced spawning areas and
causes continuous and excessive bed load




