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Hollomble Conrmissionss:

Who lhe 2001 Kltsap Salmonid Refuga Report was released last yem the murty indicated to KAPO that
lhey $rould nol se€k mput ftom ltre public on the reporl. As you may remember KAPO mmmissioned a
scientific pet' rsr'iew of the original Refugia Study arld 1tre subsequ@t updates.

KAPO has been ar active participmt in the WRIA 15, Chico Wat€rshed, Natural Resouces Working
Group nnd fte Bcst Available Sciace Advisory Board. So we tre most inter€sted in whatever sci€nce the
Comly uses on whicl to base land use policy or regdations. We have once again commission€d Dr.
Robqt Critiendcr to review the '2003 Kirsap Sahnonid Refugia Report" Dr. Crittod@'s r€view has been
paid for with private filDds

The Comty Natual Resources staffhastold me that the County consides the Refugia Report to be "Bcst

Available Sciarcd' as does lhe Slate and thar tle study will be used as writt@.

Dr. Critt@d€n's review is complimmtary in large part of th€ noir' r€pon; however he does rais€ significant
quejuons about the study's validity and conclusions that should be considtred by the county and the State.
KAPO would very much appreciate concerns raised in this report be addressed.

I am erclosing copies otDr. Crittddd's review and Dr. Critt@dfl's (red(ntials.

itted,

O F  P R O P E R  T Y  O W N E R S

//t *1t'--""-'--.--
Viuan Hcodsson
Ex€culive Director
P. O. Box 2133
Port Orchard, WA 98366

cc: KanruJon Gurol, Dirslor of Communily Deveiopmat w/nttac-hnrenrs
Jim Bolgs, Maoag€r,

"The sma landholders ate the mosl Drecious Dart of a state." - Thomas Jefferson

Post Oflice Box 1861, Poulsbo, Washington 98370 . www.kapo.org
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Education
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pnmary focus was the m2nagemenl of the Dungeness River.
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1990-1992 Post Doctoral Fellow, Department ofNatural Resources Maragemem,
Simon Frazer Univelsity, Bumaby BC -- The research contract's
mission was to explain year-to-yeax variatiors in the abundaace of
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1983. Research Associate, University ofAlaska, Juneau, -- Slmposium on
hydroacoustics and a study ofhydrcacoustical methods.
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The "2003 Ki6ap Salmonid Refirgia Roport," by Dr' Cbristopher W May aDd Ms Gr€tchen Peterson appears to be based ofl

; ;;#;;;it;tiJ"pp'"""t, *i, a"o, to :tti tl" criGo ior "sest e"ailabl€ science"' except for one cfiterion' That is

staristical tests and m€alures ot drspersron. rqc authoN do not analytically compute thos€ m€asures and without tlEm, tests

;;il;;dt"iJ ""' connaen6e Atervars computed Thus, it is' at present' impossible to d€termine whether their results

are siguficalr nor wbat tbeir tevel or accuracy i-af[t rrt" """ata ttitt*" ofdispersion caa,be readrlv obtain€d Bom fie

i"""il?.i"t ,1", a"'.ioped Udortunatelv: thev did nol prese tbe data nece$ary to do lhose computarions Neleriheless'

thev alid pres€nt enough inform"tloo "tout tn" ii.i"oio" oi tl"it "ttiturct' i" gt"phi"al Jorm' to Drovide a visual impressioo

of tte level of accuracv: Ba""a on tnut, it appeaT 
'ttai 

tiJ "Ji-Jt t"v 6" tie"i?-ant but thd tireir scores are of relativelv

;*-;:;;. n";;; need to computi ihe estimates of dispenio! l'Jtrtil thev have done so rleir reporr does Dot meet

,i" "orraura" fo, g..t ,ataitabte Science, nor can it be said to b; scietrtiicaly valid. al they have rct yet demonstrakd 'he

;;ff#"tg#;;; tld' *s,'rt" r" aaaitioD' '"dr ftev have dosg solth:':.:hrdv shoutd trot be used to mad€

"i*""["ti J""i"i.*, * rhe decision_makes need to know' at what le!€l ofdifference the scores for the refuges are

ffiff;n" ;il;;: ;ti.ihJb" dteIj" r* s"sr Avaidble scicBce is a due process i$ue, and violations of du€ process

"i" ""irriuil"* livlr;gr,t" ,i"rit. . ro' ui" t"*.o, i J"ir" tnut tl" "toov oorbe accepted.until the authon have provided

;:;;;il;;;*u*" or ai"po"i* s;iJci th"v u* aone *'irovided that their results are statisticallv

ii""t-i.-r "i ti" "."*",i..al scienttfrc lwel o19jz, I reconmend that thei report be accepted and us€d in decision-

r;king, as it is othe$ise acceptabl€

Ttreir reDon ptesents a model tbr rankug or prioritizing vanous smail regions in Krbap and Jefrerson Counlies according to

,hJ;;;;;;;;;;1... ru. i" i'aid;*rr ".rd'"doD problen. a;borh Lhe raw dara and our utrde'standins of the

."i"r*, ".""".* *u"t "ciwithin each ofthe refuges are sometimes ofpoor or timited quality. Nevertheless' the authors

appear to have provirled a solution to lhis estimation probl€m

It also appears to meet the staDdards for,'Best Available Sciencer" -- Those standards vary accordirlg to the type of sndy'

rf*it .,iivi" 'u"a"fi"g " As such, it must meet all oflho siteria, described b-the washington Admidstrative Code for best

"r"if"iie J"ien"". It ao"i meer then, wirh one €xceptron. To be more specific, their m€thodology appears to be scientificallv.

;;:1ilil;';;ili; ;;JiqouGii i"r".r"a *Jrepeatable, they appropriately cire the relevanr scie'tific liteftture, and theif

conclusions follow reasonably ftom then results'

The crit€rion th€ir study fails to meet, i5 the rcquiremetr! for apFopriate stadstical tesB and m€asur€s ofdisp€lsion' Such

;;;;;;"*";; ""cessary part of scieole as they are wiat demoostrale that the r€-sults of a study arc m€adtrgfirl ---

il;d;;;;a ;" ;";rG i,r ai"p"oio", ."tv th; descriprioB foutral on pase 85 of their repon. It d$cJibes drc level

"iain"*r""'t" tl";i.".."s for retuge value wlich tiey cor'side; to be "ecologically significafi and m€asurable "

However, Figure 43, on page 202, provides a far cleaier impIessioo of the relative accuracy o-f their €stimat$ __ Thev

"#* i" u"iii,,in"*,, L-t" ""*i tnur .o-" orta"- are;isnificanrly diffefenr from 0 or 100 at the 95% confidence level

fagg r ()r J

fi le://A\Retugia2003.htrnl 2/512004
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Howevet the more relevant qu€stiod is whether any oithe estinated scor€s for the individual refuges are sigdficantly
different from each other. Unfortunat€ly, the dispersio[ is large ercugh that they can probably only distiflguish lh€ best
refirges ftom the worst ones, at the 95% conlidence level.

AlthougL at firsl this low level of accuracy may appear to conllict with the level of difference which the authors tlescribe as
being ,,ecologicatly significant and mea$uable;" the two slatements are really in full agreement. This is because, the authon
weJprobabiy refening not to the level of difference which is sig.oificant at the 95% co!fid€nce level, but to a diff€rence at
slighti above th€ so%coDfidence level. The flrst is the sci€ntific stanalard and is rather conserrativ€, whereas ihe secoDd is
thJlevel where the model's predlctions first noticeably out-perform chance. Specifically, the usual question is, "Is r€fuge A
bett€r or worse than rcfuge B?" That is a binary ohoice, ard one could make that decision either by using the model or by
flipping a coin. The 50% confidence level is where the model flrst begins to out-perform the coin_flip. So, it is at only a
slightly higher confiderce level thatr 50%, that one begins to first notice the differcnce. That is the level which they were
probably refening to as, "ecologically sigtriflcaot and measumble "

Wllat is needed, is an esrimate of the stardard erlor of th€ir scores for refuge-value. FortuDately, au estmate can alnost

certair y be obtained by analyzing the data diaeranm€d in then 6gure 43, togetl€r wilh the riparian scor€s.t The computation
of rhis measure ofdispersion would allow the computaton ofconfidence intervals for the rcfuges' lmal scores and rank-
orders. This will rnake it possible to demonstmte the strtistical significarce oflhe study's results. lt will also provide whoever
may use thos€ results itr making management decisions about the refuges, with ar understandirg of thef accwacy, or
inaccuracy, as the case may be. That will be invaluable to their making good managemeDt decisiors.

I am inclined to recommend that the sn,ldy be accept€d as meeting the crite.ia for Best Available Science, conditional Won
the authors obtaidng a measurc of dispersion and demonstratiq that lheir results are statistically sigrificant. The reasons ar€i
1) Their study appears to be otherwis€ acceptable; 2) Ev€n ifit has a relatively low level of accuracy, it may stil provide a
useful tool in thos€ cases where its predictions have statstical significance, and its us€ nay be otherwise avoided; and 3) Ifit
is used, it may be hoped that additional tesearch will be done, to improve its accuracy.

Models with low€r levels of accuacy are sometimes used dore aggressively, based on a risk-nidmizatiotr argumeDt. -- I
mise this issue to show its defecb and to put ihe i$ue ofstatistical siglificance rnto cont€xt. -- This approach might be
applied, in this case, b€cause th€ risk or cost associated wilh rct making decisiods for creating and prot€cting a coordinated
system ofreftges is lik€ly to be relatively high. The reason for this is that the cost olcreatirg lhos€ refuges is cllrr€ntly low,
compared lo what it will be, once the lalld has been ftlly developed. ln conFast, the cost of mis-a$igmlg the rank-orde. of
rhe various po$ible refuges may be relativ€ly low' The reason for this is that the matrdate to prctect those natural resources
does not require the best decisioff, only that some action be taken, and often, also, that it be based it on the best information
available, if any. Therefore, under a risk-mhimizing approach, decisions might be made at a lower conliderce level lhan
95%. Perhaps, at 90% or even 80%. That would alow those decisiorB whrch must be made, to sti be made. Itr addition, they
could be based o! the study, which would be better thatr making then purely arbitarily. ?

The disadvanlage ofthis approach is that d€cisions based on rEduced corfiderce l€vels will have substantially higtrer error
.ates. Itr particular, th€ mte doubles wh€n you move from the 95% to 90% co!fidence levels, and doubles again in moving
from there to 80% . Only one more doubling moves you to 60%, which is close to the le1€l at which the decisions become
demonstrably arbitsary. Lr lhis regard, the 80% level is closer to beiry artJitrary than sciettific. It follows that the 90% l€vel is
probably as low as one should ever go. But, tbat does not decrea$ lhe widih of the conlidence idlerval very mu€h.
Consequently there will be littl€ improvement in terms of the ability to make decisions. -- Furthemore, a leduced l€vel of
accuracy, not only will make it more difficult to jusdry a decision to the public, but as the decisions get closer to being
arbitrary than b€ing scientific, th€ issue of liability arises, b€cause arbitrary management .t.iolates due process.

Due process violations are serious offensos. They are prosecuted under the Civil Rights Act: Tide 42 section 1983, of the US
Code. Not oDly does this involve a potential liability for lhe Counry, but it has been eslablished in case law that Coutrty
employees can acquire criminal and civil liability, as individuals, if they apply laws, ordinances, or policies in violation of
due process. According to Washington Plactke,t he standard is that one must prove that lhe action was, "inational or
a.titrary... or invidious <thar is, unrelated to the purpos€ ofth€ regulatioD or out ofproportion to it.>" -- Notic€ that
arbitrarya decisions are grousds for actio!. Thus, statistical significarce is sn issue in due process. It also has a place, because
decisio$ which are based on predictions *hich are not statistically sigDificart do not have th€ sanction of science nor can
th€y be regardei as being Best Available Science.i --- For these reasoos, decision-makilg at lower than the sciertific standard
of 95% should be avoided.

Forturately, reducilg th€ confidence level should not b€ nec€ssary, as development in Kitsap County Fobably will not occu.
so rapidly that there will trot be adequate time to improve the model and its associated data set, so that morc accumte

fi le://A:\Retugia2003.htrnl 2/5/2004
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Dredictions can be obrai.oed. That is probably the preferred course The obvious approacb towords improving the 6odel s
""ili.ii'[ 

iJ';liir-",. ,rrl *ar- "iirl *bj-"n iii.iii" ,t. pro"""."" *tti"u "omecL ue variables in ihe data se! to the

tulcrioos and values of rh€ r.ri g,a. as u".y  nle reJistic miaehng tras occurred. yet. in lbe study. it nay be fairlv easv lo

rnate sutstantial improverne[ts Appropriate adilitioo-s to the data set {ould probably also help

ln closing,I woultl like to remarlq tbat lbe general diection towards realistic modeli1g' which the authoF took in their

discussionoftherelationshipsb€tween$em€asuredvariablesatrdth€processesandvaluesoftherefugia'representsa
.o.,"."* t*ura, g.""to social justice This can be se€d ilr the liglt ofthe due process r€quirem€nt ! Due process requfes

il;;;;;;;;; Leir applicalon be reasonable, direcdv;hted ro the impact or process thev se€k to rEgulat€' based

;;ili;;-s.;;;;r olje^cil*. aoa ue 'Giraton o' p*"ttv trlutt t' ptoponiooaLe to-the problem The use of valtd

science in the studres upcm *nt"l ,u,".. o.ol!*tit *d manageoent decisioDs are based neels ihe due process requrenml'

i*""*i"i**]" u*.i ". reason. 1 is cons'mmatety 'reaso;able. ' BuL rhe ideal approach towards meelilg that

;X;;;;. ";;iv, ,; use rearistlc moderiilg, Gca:use that establishes a direct con-ispondence between ihe model and the

ilH;ili;;; ;;1"a. rn s, or ar tdiossiri" scientific approach€s, jr usuallv most clearlv meets th: du€ process

;;;;; If,; ddi t"n, ttrere is a reat ana trie need for the regiation' the due process reouircment is usuallv' thus' ttulv

mel That is just. -- For th€"" ."*on", r "o.pt-ii"oitii" uoftott fit h""i"e "aopt"i this orienLtion' in tleir research' and I

look forwari to funher developmeDts aloog 6ese sagle lines

I It aDD€ars that their final score for each refuge is baseal on thl€e scores: specificaly, the fislr rioarian. and landscape
' '.T.ff 

d;;p;;;r";t'"ty ""Jt"e-i*.^i th*e appear to be thrce h'lependent measures of r€tuse qualitv' and the final

scoreforeachrEfugerslhe,o"*o1u""",-""""o,"s'Therefore,therelevantmeasureofdispersionisthestandafderror
"i-,l"i-"*. r*"i*U" computed for eact retuge ftom its three scorcs Thos€stan&rd erro$ ofthe mean can' then' be

averaseal over all the refuges to prorT oe a measui of th€ average disPelsion of their 6tral scores and this can be used to

:ffilil;; il;il;! i"rc*ui" *ni"r -" n".a"a in-naring comparisons anong the scores from various

different reftges.

2Ir would be useful for the users to know what the 5070 confid€nce level is, as that is the level at which the model wil not

ir"l,#J.ilJ'i,rt iirt"'y Gi"io*' *"1 ^ tto." 'ade rnade bv flipping a coin clearlv' the results ofthe studv should

nol be used except al cotrEderce levels higheY thatr tbrs'

Swashington Practice, Volume 24 , Etrvfonm€ntal Law, Chapter 2l l l pages 265"266

4Thelesaldefinitionof,.arbitary.,accordi4toBlack'sLawDictionary,istogovemwitboutalrund€Ilingprlnciple'-fhere" ^]i 
iiiilj ilrl-.ii* ll3[*" tlit'*Jit" rr:a"ii""r a"n"itto". Adopth; fie nihilist stance,.that it is impossible to defm€

Drinciplesinanecological"otte*t'u"cao""tl,eco.plexityofec.ologicalsystensexceedshusaoundeNtatrditrg,suchas
;;il;,"d t il1;;Jcop"oia"t, uoa ',"" "l"a indirectlv uv the authors of this studv' constitu'es a d€claratio! of

-;"iJ""i" -L".tirary decisions. Fortuarety, alrhougb rbey stat€ rhat lbeir principles are the principles upotr

whicb theif srudy is based on. its orienhtiotr and subshnce arc ov€rtly scrennlrc Dsreas

5,,BestAvailablescience''isthestatesstandardsforscientificstudiestomeettheFederaldueproc€ssreqlirem€nt.

6 The due process requirement comes ftom the fifth amendment to the US Constihrtion'
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