NO. 48360-2-1I

3
[l
—
o
=
-0

COURT OF APPEALS, DIVISION II
OF THE STATE OF WASHINGTON

anddo 1o
Jsym 0[RS

=
=
(Ve

-g
B P
g Z3
=
[ f)
Lo

0 )IE)%

WASHINGTON STATE DEPARTMENT OF NATURAL RESOU\RCE

23

Appellant/Cross-Respondent,

V.

ESSES DAMAN FAMILY, LLC,

Respondent/Cross-Appellaht,

and

QUINAULT INDIAN NATION and POLLUTION CONTROL
HEARINGS BOARD,

Respondents.

DEPARTMENT OF NATURAL RESOURCES’ RESPONSE BRIEF
TO ESSES DAMAN FAMILY, LLC

ROBERT W. FERGUSON
Attorney General
PHILIP M. FERESTER
Senior Counsel
- WSBA No. 21699
1125 Washington Street SE
" PO Box 40100
Olympia, WA 98504-0100
(360) 586-3202



II.

I1I.

<

TABLE OF CONTENTS -

INTRODUCTION.....ccteutiererertrteeseeseeneeeesesessestsssssessssessssessessssens 1

COUNTER-STATEMENT OF ISSUES .......cccooimiiniicninncnines 3

COUNTER-STATEMENT OF THE CASE....occccoieivnicnercnnee 3

A. The Regulatory. COMEEXL. «.evereeeereeeeesseesessesesserasenessesaesaeeseseaneas 3

B. Permitting Background. .......cccccccceuveuruennnen e 6
C. The QIN Appeal, Temporary Stay Process, and |

Establishment of the CMZ Issue to Be Litigated....................... 8

D. PCHB Hearing and DeciSion. .......ccveeevereevvercrceseenenne everernens 9

1. Avulsion Hazard Testimonjf ............................................. 10

2. Erosion Hazard Testimony. ....cccceveeeeereeneereenseesrenseenenne 11

3. Disconnected Migration Areas Testimony..........ccceuenueene 13

" E.  Superior Court PTOCEEdINgS. ...c.cveveveererereeeererrrssesesesesnsssesssnans 19

ARGUMENT SUMMARY ...ooccooorseersoeseessoesoesoessoesessresen 20

ARGUMENT ...t 21

A. Standards of REVIEW. ..ccccevureeerverrernriercceceneenne erssssssssnniasees 21

B. Daman Family’s Appeal Fails Due to Procedural Errors. ....... 22

1. Daman Family Failed to Assign Error and Present
Argument Regarding the Superior Court’s Dismissal
for Failure to Exhaust Administrative Remedies, in
Violation 0f RAP 10.3....ciieieieeeeereeteeeeceneenne 22

2. The Superior Court Correctly Dismissed
Daman Family’s Appeal Because Its Legal Issue
Was Not Raised Before the PCHB. .....ccccoceniininiininnnens 25



a. RCW 34.05.554(1) Is a Narrow Application of
the Exhaustion Doctrine........cccceeeeeeeeveeereeecnereeeneenn. 25

b. Daman Family Did Not Ask the PCHB to
Establish a “Most Minimal CMZ” Prehearing
Issue, Did Not Provide Argument About It, and
Did Not Object to DNR’s CMZ Evidence................. 27

c. Neither the Burden of Proof Nor the “Inherent
Authority” of Appellate Courts Limit
ROW 34.05.554 . eeeeeeeeeeeeeeeeeeeeees e e e eneeeaene 31

-C. The PCHB’s Ruling Only Applied the Forest Practices
Act’s Minimum Standards; It Did Not Exceed Them. ............ 34

1. Daman Family Mischaracterizes the PCHB’s’
Evaluation of Its CMZ EvIdence. ...ueeeeeeeveeeeerereeevinvennanns 34

2. The PCHB Weighed Disputed CMZ Evidence so
That It Could Determine the Starting Point for a
Riparian Management Zomne. .........cccocvievivrncinniinnnennences 37

3. QIN May Not Have Carried Its Burden of Proof in
the Hearing, but That Does Not Void the Evidence
Entered by Other Parties.......cccccereieriirenceeeeeneeerenee 41

VI CONCLUSION oottt 43 -

ii



TABLE OF AUTHORITIES

Cases
Alverado v. WPPSS,
111 Wn.2d 424, 759 P.2d 427 (1988)..ceeeeereeeereeeeeereeteeeeeeeeeees e 33
ASARCO v. Air Quality Coalition,
92 Wn.2d 685, 601 P.2d 501 (1979).cmeeeeeerreeeeceeeeeeeeeeee e eeeeen 42
B&R Sales, Inc. v. Dep’t of Labor & Indus.,
186 Wn. App. 367, 344 P.3d 741 (2015) ceeveeeeeeeeeeeeeeeeeeerene 29, 34

Bowers v. Pollution Control Hearings Bd.,
103 Wn. App. 587, 13 P.3d 1076 (2000), review denied, 144 Wn.2d
1005 (2001) ettt e 21,36

Callecod v. Wash. State Patrol,
84 Wn. App. 663, 929 P.2d 510 (1997)........ eeererearatereressaaeeraaanaaaaaans 38

Campbell v. Emp’t Sec. Dep't, ,
180 Wn.2d 566, 326 P.3d 713 (2014)...ccccentrrreireceeeeeeeeeeeeere e 21

City of Redmond v. Cent. Puget Sound Growth Mgmt. Hearings Bd.,
136 Wn.2d 38, 959 P.2d 1091 (1998)....ocueevereereeeeereeeeeeeeeeteeereeaeenes 21

‘Cutler v. Hayes,

818 F.2d 879 (D.C. Cir. 1987) .ucteereeeierrereerreeeteeeere e eee e 26

Diehlv. W. Wash. Growth Mgmt. Hearings Bd.,
153 Wn.2d 207, 103 P.3d 193 (2004).....coueeererreeereeeeeeeeteee e 33

Failor’s Pharmacy v. Dep’t of Soc. & Health Servs.,
125 Wn.2d 488, 886 P.2d 147 (1994)......ceeeerrrerrrreeereene e 39

Fertilizer Inst. v. U.S. Envtl. Protec. Agency,

Harrington v. Spokane Cnty.,
128 Wn. App. 202, 114 P.3d 1233 (2005) .c.ceveverereeemeeeeeeeereeeeeeeaennes 26



Heidgerken v. DNR, :
99 Wn. App. 380, 993 P.2d 934 (2000)......ccoceeereemercreerivrneene R 32

Herman v. Shorelines Hearings Bd.,
149 Wn. App. 444, 204 P.3d 928 (2009), review denied, 166
Wn.2d 1029 (2009) ...eueieeereeeeeereeeeeteree ettt st neneesees 22
In re Diamondstone, _ '
153 Wn.2d 430, 105 P.3d 1 (2005) ..ccucrieeeeieieerecenereesleeeeeeeeeeeeenes 31

King County v. Cent. Puget Sound Growth Mgmt. Hearings Bd.,
138 Wn.2d 161, 979 P.2d 374 (1999)...uurireerireeieeeeeeneeetreeereeenens 33

King County v. Wash. State Boundary Review Bd., .
122 Wn.2d 648, 860 P.2d 1024 (1993)....coveeuirreereceeerererrceeneeeneenens 26, 34

Motley-Motley, Inc. v. State,
127 Wn. App. 62, 110 P.3d 812 (2005), review denied, 156 Wn.2d
1004 (2006)......cerreererereereresreessessesssesssesensesessssssessssessssssssessessenssnsssssses 43

Nielson v. Emp’t Sec. Dep't,
93 Wn. App. 21, 966 P.2d 399 (1998) ...c.eceveruererrereerereeeeecereeeeennenne 33

Nw. Aquatic Ecosystems v. Dep’t of Ecology,

PCHB No. 05-101, Order Denying Summary Judgment, at 5-7

(Dec. 19, 2005) .oooveeveeeerreenene et b 42
Pac. Land Partners, LLC v. Dep’t of Ecology,

150 Wn. App. 740, 208 P.3d 586, review denied, 167 Wn.2d 1007
Port of Seattle v. Pollution Control Hearings Bd.,

151 Wn.2d 568, 90 P.3d 659 (2004) ...ccuereeirreeererereeenceereenereesereeenens 42

Postema v Pollution Control Hearings Bd.,
142 Wn.2d 68, 11 P.3d 726 (2000)...c..cecerirrreneerrereererrrereaeeseeneeeereecnes 42

Shoreline Cmty. College Dist. No. 7 v. Emp’t Sec. Dep’t,
120 Wn.2d 394, 842 P.2d 938 (1992)....ccceviiiiiiniiininiininicienee 32,33

iv



Smith v. Emp’t Sec. Dep’t, ‘ :
155 Wn. App. 24,226 P.3d 263 (2010).coceeeceerrereeeeereeeieeceeeve e,

24

State v. O’Hara,

167 Wn.2d 91, 217 P.3d 756 (2009) ....ccereesierieeerrecireeieeeererennnenannens 31
State v. Olson,

126 Wn.2d 315, 893 P.2d 629 (1995)....cecereeereeerieeererreenstreeseeeenens 24
Tapper v. Emp’t Sec. Dep’t,

122 Wn.2d 397, 858 P.2d 494 (1994)....covecerereeeeirrereeieeeereaeeneneens 36
Waste Mgmt. of Seattle, Inc. v. Util. & Transp. Comm 'n,

123 Wn.2d 621, 869 P.2d 1034 (1994).....covrereeieereeceieeeeeeeeeeieecnennens 24
ZDI Gaming, Inc. v. Wash. State Gambling Comm’n,

151 Wn. App. 788, 214 P.3d 938 (2009), aff’d, 173 Wn.2d 608 ,

(2012)...ccu.n.... ereearensenensnrsretansonens eresretete e r e e e e e eerassessanentesnasen 29, 34

Statutes

Laws 0f2010, ch. 210, §§ 1 and 19-25......covvevirienirerinere et 42
RCW 34.04.130 .. ceeeeeieeeeeenteeeereestseeeestestesas e v e s e ssaa s asesaesassasassnanns 33
RCW 34.05.010(16) e eumeeeereeeeeeremeeeseseeeerseresseeesesseseeseeesaseassesesesesranes 39
RCW 34.05.230(1)uceuereeeeeeeeetreereeesreiestreseestesseessasssessenssesssessassesseseans 39
RCW 34.05.510(2) cceveerereeneeencreneeseeenecneeaeseens ............... 33
RCW 34.05.534 ..neeeeeeeeeeeieste et see e ae e s nenens R 25,26
RCW 34.05.554 ..ottt et st see e saa e s passim
RCW 34.05.554(1 ) cecteeeeeeeeeeereerrteeteeressteesaesense s nanesenesessesssnesanns passim
ROW 34.05.558(2) evevveeeeeeeereesseeeeemmsesseesseesesssssssessss s sesssssesesseessessesnssos .27
ROCW 34.05.570(1) . veeueeirteeerereeceeeneteesreeteves s e saessesses s sssesesesssesnesesnes 21



ROW 34.05.570(3)(A) cvvvvvrreeemeerreeeeesemsseseeeesemssssseeesssmssssssssessssssesssseeene 21

RCW 34.05.5703)(€) vovvrrerrereoeeeeeeoessre S 43
RCW 76.00..cceveeeereeereeeeenseesevsssssssssesssssssssssssssssnsssssssssssssens I 3
RCW 76.09.040 «..coocrveereeeeeeeeeeesesesesesssssssssssessssssssssssessssessssssensssessnssssnns 29
RCW 76.09.040(1)(2) vuvvevreereeeemeemeeeeenseseseareesnrseessssssssesesesasssnsecssseeess &y 29
RCW 76.09.040(1)(@)(A).-rrevrrrrereerrrermrsessresssssssesasessssessseensssesssesesnns 29, 37
RCW 76.09.040(3)(C) vevvvereereerrrerersreesressnesessnsessessssssessessnssassenne S— 4
RCW 76.09.050 «.ovorverrecererieseeessssensesssesssnsssessssssssnessessssssssssessesssnsssaans 29
RCW 76.09.050(2)..c..vervrrereeerreerreeereerssenees e 4
RCW 76.09.050(5) c0uumvverrenererrrnessessssssnesssssssssssssassssesssssssssssssssnsesanes 29, 40
RCW 76.09.080 ..coooverrrerereereeeeeiaeseesssassesssssssssssssessssssssssssssssssssssasessessesns- 8
RCW 76.09.205 .....ooorveeeeerrreersraeessenivnnes et e 4
Other Authorities
1981 MOAEl APA § 5-107...ouceeeeeeeeeeeeeeeeeesssesssessssessssssnsssssssnsssnsssssseons 25
1981 MOdEl APA § 5-112.cuuvereeeieeeeeeoeeseeesssesesssssssseseesemsseasssesesnnses 25 .

Adoptions, Amendments, Rescissions, and Renumbering of Rules of
Court, 157 Wn.2d 1345 (2000)..c..ccceereerreesinrerereeeressesesseeseesesesaennns 23

Washington Administrative Law Practice Manual, App. 3
§ ADPD-=3.01 (2015) ettt esas e e se e snaes 25

Washington Administrative Law Practice Manual, App. 3
§ APP-3.03 (Z015) ceereiieirtrretetrtets et 25

Washington Appellate Practice Deskbook § 21.10(3)(b) at 21-94
(Wash. State Bar Assoc. 4th €d. 2016) ...cccoeeerececvenenrencrcesceeenenaes 31



ER TO3(@)(L) werrveeemereeeerseeemssssesssesmsesessssesssssssssessssssesesesssessssesssssessesseees 28
RAP 2.5(8) . eeeveeeeeeeeeeeeeeeemessssssesesssssssssssssssssesesssseesssesseseeseseesseesesnrene 31
RAP 10.3 oo eeseeeeesesssssessssesssssssssssseesemsesesessesssssssesesssseee 22,23
RAP 10.3(@)(A) cervmmeeeeereeeemssssssssssessmssesssssassesesessseesessessesssosssesseen 23, 24
RAP 10.3(@)(6)-cvvvermreeeereereemessssssseeseesmssseseeemesseesesmeesessesssesessesessssees 23,24
RAP 10.3(H) crevvveeemmmreeeeeeemeemmssssssesesseessssessesmsseesesseseseeesseseenes 3,22, 23,24
RAP 12.1(D) crevvvvemmreeeesreeeresmsesssssssssssssssessssssssessesmesseesessssssessoeesseeesereren 33

WAC 222-12-0401(1).couerverreeeerreeereresssesessssesesssssnsssssssssssaesssessssssssnsens s 5
CWAC 222-12-090 <.cooneoeeeeerrereeevensreeenes eeeeren et saaes 4,38
WAC 222-16-010.................... 4,5,13
WAC 22220010(1) ....... 4
WAC 222-21-021(1) coverreeeeeereeeeeeeeeeeeeesseeesesenssssssasesssesssssssssmssssssssessenens | .4
WAC 22224015 oo 5
WAC 222-30-010(2) cevveereeereeeecvesseeeesnssesessessssssassssssssssssesssasssasessssssssssnns 4
WAC 222-30-020(13)........... cresersnesss ettt Rs R s aaeseR R eRen bR st 5
WAC 222-30-021..ccmrveervrereeereeeeesisesesessesssssssnsssnenesssesssssnsssens 4,5,37,40
WAC 222-30-050(1) ccvemrerenrererreeeneeesessmsssessesssssssssssesssssssssssssssnssessssssnssens 5
WAC 223-08-177, repealed, WSR 10-18-021 ..cooovcvvrrsvvresseneresinsssenes 42

WAC 371-08-435(2) . ereeeeeeeeeeeeeeeereemmesssseessesssesssseesssesmessssessesssmssssessseseee 27

vii



WAC 371208485 oo e s e 42

WAC 371-08-B85(1).rrrmovereeooeoeoooees oo eeeeseesseeessesssseeeeseeseeeeeseeessseeeeee Iy
WAC 371-08-B85(3) oo seese e seesesenessssemeeseeseseeeessessesee s 41
WAC 37108515 eerreerereeeee oo seesseseesssssessssseeseseeesseessseeere e 28

viii



I INTRODUCTION

Where will the Quinault River be flowing in the vicinity of two
parcels in the year 2153? The question affects where timber may be
lawfully cut, becaﬁse the answer determines where the riparian
management zone starts on a migrating river like the Quinault. The
underlying adjudicative proceeding considered this scientific issue
involving the Quinault River’s chanmnel migration zone in the context of
appealed permits to cut timber under the state Forest Practices Act.

The Pollution Control Hearings Board (PCHB) conducted a site
visit, considered the expert testimbny of five geologists, a forester,
a hydraulic engineer, a roads engiheer, and a lands surveyor, and received
over 70 exhibits before it found that the Department of Natural Resources
V(DNR) offered the most persuasive channel migration zone evidence.
Using that testirnony; the PCHB located the edge of the channel migration
zone along a major county road that sits between the Quinault River and
the two parcels. This location also fell between the channel migration
zone widths urged by landowner, Esses Daman Famﬂy, LLC, and the
Quinault Indian Nation.

Both Esses Daman Family, LLC (Daman Family), and the
Quinault Indian Nation (QIN) pursued judicial review of the PCHB’s final

order. Daman Family sought a narrower channel migration zone, while



QIN so;lght a wider one. Daman Family’s argument on appeal, which it
failed to raise before the PCHB, contends that the PCHB was legally
required to use the witnesses’ testimonies that produced the smallest width
channel migration zone that followed the analytical steps in a guidance
document called the Forest Practices Board Manual. But the PCHB
expressly de;termined that Daman Family’s witnesses applied those steps
in a mannef that lacked credibility for the site. QIN, on the other hand,
seeks to force a particular reading of the Board Manual’s language
concerning “disconnected migration areas” to avoid the PCHB’s decision
limi’ping the channel migration zone by esté.blishing it along a vital, well-
maintained county road. But QIN ignores that the PCHB expressly found
the DNR’s witnesses’ testimonies on that point to be the most credible.
Thus, both Daman Family and QIN want to disregard the PCHB’s
evaluation of testimony admitted without objection, and to turn factual
questions into legal ones. Predicting how a river will behave 140 years
into the future involves complex scientific fssues. However, resolution of
this case only requires this Court to apply basic administrative law
concepts to the extensive record before the PCHB. Because the PCHB’s

decision adhered to all laws and rules and relied upon testimony that was

the PCHB’s job to weigh, it fell within the bounds of administrative

discretion and should be affirmed.



II. COUNTER-STATEMENT OF ISSUES

(1)  Does RAP 10.3(h) require a judicial review appellant to
assign error and provide argument concerning RCW 34.05.554(1) when
the superior court dismissed its case Because appellant failed to raise its
sole legal issue before the underlying agency.

(2) Does RCW 34.05.554(1) bar judicial review of claims not
asserted to the agency in the underlying adjudicative proceeding.

3) Does any provision of law restrict the PCHB’s ability to
weigh competing evidence on a disputed factual issue when no party
objected to thq evidence in question.

III. COUNTER-STATEMENT OF THE CASE

As both the Daman Family and QIN seek review of the PCHB’S
final decision, and there are some parallels between their arguments, this
section addresses the facts pertinent to both appeals and will not be
repeated in DNR’s brief regarding QIN’s appeal.

A. The Regulatory Context.

Waslﬁngtoﬁ regulates the harvest of timber under the Forest Practices

Act, RCW 76.09, which divides power between three administrative entities.

The Forest Practices Board serves a quasi-legislative role and adopts rules



f

that implement the Forest Practices Act." The Forest Practices Board also
publishes a technical guidance manual (Board Manual) to facilitate
implementation of the rules> DNR implements the rules and manual
guidance, which generally requires approved forest practices applications
(permits) for all harvests of timber near water.>  Appeals from DNR’s
decisions implementing the Forest Practices Act go to a separate,
quasi-judicial agency — the PCHB.*

This case involves a technical concept under the Forest Practices
rules, pertaining to the place on the ground where a landowner must start
providing a “riparian management zone.” Like it soﬁnds, a “riparian
management zone” protects the edge of a stream with a horizontal buffer.’
For rivers that migrate in their channels, the riparian management zone starts
at the outer edge of the chénnel migration zone (CMZ).6 / This ensures that
migrating rivers receive the benefit of the riparian functions from adj acenf

forest lands for a set period of time in the fu’cure_.7

! RCW 76.09.040(1)(a).

2 RCW 76.09.040(3)(c); WAC 222-12-090 (“When approved by the board the
manual serves as an advisory technical supplement to these forest practices rules.”).

3 RCW 76.09.050(2); WAC 222-20-010(1). ~
* RCW 76.09.205.

> WAC 222-16-010 (“Riparian management zone). Some forest management
can occur in riparian management zones, particularly the parts furthest away from
streams. See generally WAC 222-21-021(1).

§ WAC 222-16-010 (“Riparian management zone”); WAC 222-30-021.

7 “The goal of riparian rules is to protect aquatic resources and related habitat to
achieve restoration of riparian function . . .-.” WAC 222-30-010(2).



No Forest Practices Act statutes address CMZ delineation, and only
three rules regulate CMZs. First, as already discussed, riparian management
zones on migrating rivers start at the outer edge of a CMZ.8 Second, the
rules generally prohibit timber harvest within CMZs? Third, the rules
provide a very general and broad definition of a CMZ.:

‘Channel migration zone (CMZ)’ means the area where the

active channel of a stream is prone to move and this results

in a potential near-term loss of riparian function and

associated habitat adjacent to the stream, except as

modified by a permanent levee or dike. For this purpose,
near-term means the time scale required to grow a mature

forest. (See board manual section 2 for descriptions and

illustrations of CMZs and delineation guidelines.)."°

Board Manual Section 2 provides extensive technical guidance and
methodologies for locating the CMZ edge.!! The process requires an
estimation of where a river may migrate to in “the near-term,” which is

140 years.'> The Board Manual establishes the steps to follow in delineating

a CMZ. A series of PCHB findings describes the general methodology Qf

8 WAC 222-16-010 (“Riparian management zone”) and WAC 222-30-021.
? WAC 222-30-020(13). The rule contains some exceptions not material here.

10 WAC 222-16-010 (“channel migration zone”). The forest practices rules
regularly cross-reference to applicable manual sections, but no Board Manual section has
been adopted as a rule. CP 485 (PCHB Final Order, Finding No. 14). Numerous
cross-references between the Forest Practices Board’s rules and technical manual exist. See,
e.g., WAC 222-12-0401(1) (cross-referencing Board Manual Section 21); WAC 222-24-015
(Board Manual Sections 8 and 9); WAC 222-30-021 (Board Manual Sections 1, 5, 7,
and 26); and WAC 222-30-050(1) (Board Manual Sections 4 and 5).

1 See CP 570-638 (Board Manual Section 2). For ease of reference, the Board
Manual also appears in the Appendix.

12 CP 485 (PCHB Final Order, Finding No. 13).



delineating a CMZ, including its various component parts — the Historical
Migration Zone, Avulsion Hazard Zones, the Erosion Hazard Area, and

3 Daman Family’s appeal involves the

Disconnected Migraﬁon Areas.
Erosion Hazard Area, while QIN’s appeal involves Disconnected Migration
Areas.

The purpose of Board Manual Section 2 “is to help identify the point
along the stream where measurement of the riparian management zone
RMZ) begirvl's.”14 Still, “CMZ delineation is a relatively recent concept, and
no one method of analysis has been adopted or prescribed. Various
geomorphic, engineering, and modeling methods can be applied to channel

1S

migration delineation. All rivers are variable, and each river’s

characteristics vary throughout its length. As the PCHB observed, “[d]espite

“the level of detail in the [Board] Manual, there is still no cookie cutter

approach to a CMZ delineation.”*

B. Perinitting Backgroimd.
Sherman Esses and Esses Daman Family, LLC, jointly submitted

forest practices permits for their adjacent 40-acre parcels, located six miles

3 CP 486-88 (PCHB Final Order, Finding Nos. 16-19).
¥ CP 570 (first substantive line).

B Cp 610.

16 CP 485-86 (PCHB Final Order, Finding No. 14).



northeast of Lake Quinault.'” The parcels are bounded oﬁ their north side

'by a county road, called the South Shore Road. The Quinault River flows

600-1,000 feet from the parcels, north of the South Shore Road.’® The
parcels sit on a terrace a few feet above the lével of the Quinault River
channel.’ The river has not flowed across the terrace for a few thousand
years.?’ The site contains old growth stumps from a timber harvest around

1930, and “pit and mound” topography.21

The presence of those features
indicates that the site has not been regularly flooded since the old-growth
trees harveéted around 1930 began their growth cycle.

DNR approved foreét practices applications for Mr. Esses and
Daman Family. Based on the evidence above, DNR did not initially
believe that the Quinault River would impact the site, even though a

comprehensive CMZ analysis had not been prepared during the 30-day

application review period.”

17 CP 480 (PCHB Final Order, Finding No. 1). The families are related;
Sherman is Joyce Daman’s uncle. Id. and CP 1865. Sherman Esses stopped participating
in the case due to the stress he felt from it. CP 1854.

8 CP 480 (PCHB Final Order, Finding No. 1). A color map of the parcels is
attached. See Appendix. The same map in black and white is CP 955 (PCHB at 765).

' CP 481-82 (PCHB Final Order, Finding No. 4).
20
Id.
2 CP 480-81 (PCHB Final Order, Findings Nos. 1 and 2).
22 CP 480 (PCHB Final Order, Finding No. 1).
2 CP 504 (PCHB Final Order, Conclusion No. 3).



C. The QIN Appeal, Temporary Stay Process, and ‘Establishment
of the CMZ Issue to Be Litigated.

QIN quickly appealed the approvals, asserting that the Quinault
River would affect the parcels. QIN sought a temporary suspension of the
permits based upon evidence of channel movement that DNR lacked

2 DNR does not typically submit

during the permit review process.
evidence or take positions on these motions, and it did not in thisi case.”
The PCHB issued the temporary suspension order pending an evidentiary
hearing. Based on the new evidence of channel movement towards the
parcels, DNR was prepared to issue administrative Stop Work Orders
based upon a CMZ that ended at the South Shore Road.?®

The PCHB issued a prehearing order that established the issues to
be litigated in the case after the stay process.”” The parties agreed on one
broaﬁly worded CMZ issue: “Whether the Forest Practices channel

migration zone of the Quinault River impacts the forest practices proposed

in Application Nos. 2612019 or 2612020, and if so, whether the Act and

% CP 197 (PCHB Order on Motion for Temporary Suspension).
% CP 205 (PCHB Order on Motion for Temporary Suspension).

% CP 504, n.20 (PCHB Final Order, Conclusion No. 3); CP 851-52 (Draft Stop
Work Orders). DNR may use Stop Work Orders under RCW 76.09.080 to protect public
resources if it later determines it wrongly approved an application.

2" The PCHB decided one other issue, but Daman Family’s and QIN’s judicial
review appeals only raise CMZ-related issues.



Rules require further conditioning on the applications?”®

Daman Family
never tried to establish any other CMZ-related issue.
D.  PCHB Hearing and Decision.

Each party had expert witnesses present testimony about the CMZ
and its four component parts, setting up a “battle of the experts.” No party
made any motions or other legal arguments that ahy source of law dictated
any particular result from the PCHB’s hearing.

All parties arguéd and presented testimony contending that they
followed the Board Manual’s methodology for predicting future river
movement. Each party’s CMZ evidence thus focused on the component
parts of a CMZ outlined in the Board Manual: the Historical Migration
Zone, Avulsion Hazard Zones, the Erosion Hazard Area, and Disconnected
Migration Areas.”” The most divergent testimony focused on avulsions,
the erosion calculations, and whether the South Shore Road disconnected
(or blocked) where the Quinault River was predicted to go.%°

/11

/11

2 CP 216 (PCHB Prehearing Order). Non-CMZ issues were raised, but the
judicial review appellants solely challenge the PCHB’s resolution of the CMZ issue.

» CP 486-88 (PCHB Final Order, Findings 16-19).

0 This section provides a very general overview of the evidence submitted to
the PCHB. The shortened administrative record for the CMZ issue includes over
1,000 pages of testimonial transcripts spanning eight volumes. CP 1434-2512. The
shortened administrative record also includes over 900 pages of PCHB exhibits for the
CMZ issue. CP 518-1433.



1. Avulsion Hazard Testimony.

QIN’s primary CMZ witness, Mary Ann Reinhart, was the only
expert to testify that avulsions would significantly affect the site.! Both
Daman Family and DNR attacked the credibility of QIN’s analysis, since
her analysis deviated in many significant ways from the Board Manual.
The PCHB ultimately agreed with DNR and Daman Family in its Finding
of Fact 24 that Ms. Reinhart’s deviations from the Board Manual affected
the credibility of her CMZ testimony.>? Neither QIN nor Daman Family
challenged that credibility determination.

Daman Family’s appeal focuses exclusively on the language
immediately following the PCHB’s analysis of QIN’s experts’ deviations
from the Board Manual. Finding of Fact 25 contains four sentences which
state:

Of the remaining three CMZ delineations, one prepared by

DNR’s geologist, and two prepared by consultants for the

Damon [sic] Family, the Board finds that all three followed

the Manual within the bounds- of discretion allotted to the

practitioner in the manual. None of the other experts found

any avulsion hazard area as a significant component of the

CMZ that would affect the CMZ for the Esses parcels.

This is consistent with the fact that the area north of and

including the Esses parcels is on an upper terrace, and not
on the floodplain of the river. The dominant river process

31 CP 490-91 (PCHB Final Order, Finding No. 25).

32 CP 489-90 (PCHB Final Order, Finding No. 24) (“The Board finds, however,
that Ms. Reinhart’s analysis does deviate in significant ways from the Manual, and that
these deviations affect her CMZ delineation for the Esses parcels.”).
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that could have the 3pote:ntial to affect these parcels is
erosion, not avulsion.?

Daman Family’s argument relies exclusively on the first sentence of
Finding 25 and the PCHB’s use of the word “followed” to describe the
Daman Family witnesses’ use of the Board Manual.

2. Erosion Hazard Testimony.

As noted above, river erosion was considered the dominant CMZ
process potentially affecting the Esses parcels.34 The forest practices
methodology 'for estimating future river erosion looks back as far as
reliably possible and calculates an average rate of river movemen£ per year
over that period.3 > The expert witnesses predicted vastly different rates of
river erosion near the parcels.®®

After discounting Ms. Reinhart’s opinion as not_ credible in
I;’indings 24 and 25, the PCHB’s Final Order fc;und the analysié of DNR’s
Leslie Lingley to be the most persuasive in its erosion analysis. The

PCHB determined that two specific factors made her analysis more

_credible than Daman Family’s. First, Ms. Lingley based her analysis on a

33 CP 490-91 (PCHB Final Order, Finding No. 25) (emphasis added).
3% CP 490-91 (PCHB Final Order, Finding No. 25).
%5 CP 487-88 and 491-92 (PCHB Final Order, Finding Nos. 17, 19, and 26).

% Ms. Reinhart predicted that the river would migrate approximately 2,300 feet
to the valley wall over the next 140 years (a rate over 16 feet per year). CP 489-90
(PCHB Final Order, Finding No. 24). Daman Family’s experts contended the river
would migrate at a rate of 3.1 feet per year, or 434 feet in 140 years. CP 492 (PCHB
Final Order, Finding No. 27). DNR contended that the river would migrate at a rate of
10.9 feet per year, or 1,529 feet in 140 years. Id.; CP 953.
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longer time frame (starting in 1906) than Daman Family’s experts (who
started their ahalysis in 1939).%” Second, Ms. Lingley analyzed a more
appropriate segment length of the river.® While Daman Family witnesses
focused exclusively on one of the two parcels at issue in the appeal,®

Ms. Lingley’s analysis looked at both parcels and, in doing so, she

~ included a portion of the river called a “meander bend” that was closer to

Sherman Esses’ parcel.”’ Meander bends tend to erode on the outside of
the bend, where the water flows faster.! Daman Family’s witnesses
igndred the meander bend in their analysis, which resuited in a smaller

average erosion rate.?

These were the reasons the PCHB gave for
following DNR’s evidence while discounting Darﬁan Family’s.*

- Daman Family never objected to thé admissibility of Ms. Lingley’s
testimony before the PCHB.
Iy

/11

37 CP 491 (PCHB Final Order, Finding No. 26).
8 CP 492 (PCHB Final Order, Finding No. 27).
® CP 489 (PCHB Final Order, Finding No. 22).

0 CP 492 (PCHB Final Order, Finding No. 27).
41

w W

. CP 607 (“A river creates these characteristics ;chrough the process of
progressive bank cutting on the outside of a meander bend and subsequent deposition on
the inside of the bend.”).

2 CP 492 (PCHB Final Order, Finding No. 27).

> CP 492 (PCHB Final Order, Finding No. 27) and CP 506 (PCHB Final Order,
Conclusion No. 7). '

12



3. Disconnected Migration Areas Testimony.

Once the PCHB determined that the Quinault River was eroding at
a rate tha;c could reach the Esses and Daman Family parcels, it needed to
resolve whether the South Shore Road would serve as a “permanent dike
or levee” deemed to block channel migra’r:ion.44 The Board received
extensive testimony on this issue, with QIN’s witnesses opposing
deéignation of the South 'Shofe Road as a permanent dike or levee,l and
other witnesses supporting its use in that capacity.

The South Shore Road is owned and maintained by
Jefferson County and is part of a popular “loop” that includes the North
Shore Road around Lake Quinault and few miles upstream of

Lake Quinault.* The road also provides access to private and federal

lands, including Olympic National Park.*® All of the parties agreed that

while the road is well maintained, the portions of the road near the parcels

are not currently armored to withstand the river, which is still hundreds of

“ WAC 222-16-010 defines “channel migration zome” to exclude areas
“modified by a permanent levee or dike.” The South Shore Road sits between the
Quinault River and the properties at issue.

> CP 494 (PCHB Final Order, Finding No. 31). The road also serves several
privately owned parcels.

4 14 The Colonel Bob Wilderness lies to the south of the two parcels at issue
and can also be accessed from the South Shore Road. CP 480 (PCHB Final Order,
Finding No. 1).
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7 The parties presented differing

feet north of the road’s location.’
testimony about how to consider the fact that the County has armored
other sections of the same road as the river approached it. The PCHB
agreed with DNR and Daman Famﬂy that such armoring was likely to
occur.®®

The role the South Shore Road plays with regard to river
movement was studied by QIN when it developed a Salmon Habitat
Restoration Plan to address conditions affecting Quinault River
salmonids.”’ Road location issues were considered in the Restoration Plan
because the North and South Shore Roads havé affected salmon habitat.

The PCHB quoted a portion of this document in its findings:

“The North Shore and South Shore roads parallel each side
of the Upper Quinault River. The location of these roads
has isolated the river from portions of its floodplain and
channel migration zone, resulting in a reduction of total
available habitat area throughout the valley. The two
roads essentially define the available channel migration

zone.”°

/117

111

7 CP 494 (PCHB Final Order, Finding No. 31); CP 510 (PCHB Final Order,
Conclusion No. 12).

“® Id :
4 CP 502 (PCHB Final Order, Finding No. 45).

* CP 494 (PCHB Final Order, Finding No. 30) (quoting Quinault Indian Nation
2008 Salmon Habitat Restoration Plan, CP 711) (emphasis added).
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This significant passage was consistent with other evidence offered by
DNR and the Daman Family, and evidence about how the Board Manual
suggests addressing regularly maintained public rights of Way.

Among th¢ evidentiary considerations coﬁcemihg the South Shore
Road was the Board Manual’s language and the testimony about it.>! The
text of this Board Manual pfovision follows:

The disconnected migration area (DMA) is the portion of
the CMZ behind a permanently maintained dike or
levee.... As used here, a permanent dike or levee is a
channel limiting structure that is either:

1. A continuous structure from valley wall or other
geomorphic structure that acts as a historic or ultimate
limit to lateral channel movements to valley wall or
other such geomorphic structure and is constructed to a
continuous elevation exceeding the 100-year flood
stage (1% exceedence [sic] flow); or

. 2. A structure that supports a public right-of-way or
conveyance route and receives regular maintenance
sufficient to maintain structural integrity (Figure 19).

A dike or levee is not considered a “permanent dike or
levee” if the channel limiting structure is perforated by
pipes, culverts, or other drainage structures that allow for
the passage of any life stage of anadromous fish and the
area behind the dike or levee is below the 100-year flood
level.

' The Washington Department of Fish and Wildlife
~ (WDFW) and the Indian tribes can often provide assistance

3l The Board Manual was Exhibit A-29 before the PCHB. CP 187 (PCHB
Index to Certified Record).
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in evaluating the potential for seasonal fish passage and use
of the floodplain, as well as details on dike permitting.**

The parties’ argument and evidence focused on the public rights of way
language in “point 2” and whether that sentence was connected to the
sentence which followeq it. QIN treated the éentence after “point 2” as an
“exception” to “point 2,” whereas DNR and other witnesses disagreed
with that approach.

DNR’s Marc Engel testified about the Board Manual’s language and
its appli.cation at this site. He served as the lead and facilifé.tor for the group
that re-wrote Board Manual Section 2’s CMZ guidance in 2003-2004.%
Mr. Engel testified that in order to qualify under the Board Manual’s
guidance as a “permanent dike or levee” that disconnects a migration area,
there are two alternative criteria — those set forth in “point 1* or “point 2 on
page M2-30 of the Board Manual.** He testified that the sentence after the
public right of way language in point 2 was not an exception, as QIN
contended.  This, he noted, was amplified by the “dike. or levee

(constructed)” definition in the Board Manual’s glossary, which does not

%2 CP 507 (PCHB Final Order, Conclusion No. 9); CP 599. This is page M2-30
in the Board Manual, which also appears in the Appendix.

% CP 493 (PCHB Final Order, Finding No. 29); CP 2352-53 (Tr. Vol. VII,
at 161:9-162:6).

3 CP 2378-79 (Tr. Vol. VIL, at 187:15-188:10).
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contain any language following the right of way language found in point 2.%°
Daman Family expert Steve Toth agreed with Mr. Engel;s testimony
regarding the glossary.’ 6

Mr. Engel testified that the fwo sentences following the public right
of way language in point 2 were added near the end of Board Manual
drafting. Further, the two sentences were added to the Board Manual as a
unit and related to each other.”” The sentences addressed tribal concerns that
the streams and wetlands behind dikes or levees would continue to be treéted
as fish-bearing where appropriate. Mr. Engel testified that, contrary to

QIN’s argument, these sentences did not modify the criteria in points 1 and 2

as to what constitutes a “permanent dike or levee.”®

~

> CP 493-94 (PCHB Final Order, Finding No. 29); CP 508-09 (PCHB
Conclusion No. 10); and CP 2382-83 (Tr. Vol. VII, at 191:21-192:6). The Board Manual
glossary defined “dike or levee (constructed)” with the following language:

A continuous structure from valley wall to valley wall or other
geomorphic feature that acts as an historic or ultimate limit to lateral
channel movements and is conmstructed to a continuous elevation
exceeding the 100-year flood stage (1% exceedence [sic] flow); or a
structure that supports a public right-of-way or conveyance route and
receives regular maintenance sufficient to maintain structural integrity.

CP 630 (Board Manual, page M2-61). This language is identical to that found in points 1
and 2 in the Board Manual, in the Disconnected Migration Areas section, defining
“permanent dike or levee.”

¢ CP 2174-75 (Tr. Vol. VI, at 134:14-135:2).

ST CP 2381-82 (Tr. Vol. VII, at 190:9-191:12); CP 2441-43 (Tr. Vol. VIII,
at 51:25-53:8); and CP 2460-61 (Tr. VIIL, at 70:25-71:24).

8 CP 2462-63 (Tr. Vol. VII, at 72:21-73:4) (sentence after point 2 is a
“separate thought from either 1 or 2”).
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The PCHB found that this was “a reasonable explanation . . . as to
how tlhis Manual section came to contain the language at issue.”®
QIN argued for a different interpretation of that language but it never
objected to the admissibility of Mr. Engel’s testimony, however.

The foregoing evidence was consistent with the DNR’s proposed
CMZ delineation for the permits. Ms. Lingley offered her opinion that the
' CMZ should be delineated at the South Shore Road.®® Daman Family’s
expert, Steve Toth, delineated a CMZ that fell short of the road, but he
agreed that if his rate of erosion applied to the Sherman Esses parcel, he
would have put the CMZ edge at the road because it would act as a
permanent dike or levee.’! He believed that the South Shore Road as a CMZ
delineation line would be an appropriate “worst case analysis™ for this site.?2

The PCHB found Ms. Lingley’s (DNR’s) CMZ delineatioﬁ to be the
most credible®® As a res;llt,, the PCHB set the CMZ edge for the
Quinault River at the north side of the South Shore Road.** The PCHB

/17
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2 CP 509 (PCHB Final Order, Conclusion No. 11).
50 CP 493 (PCHB Final Order, Finding No. 28).

81 CP 2164-65 (Tr. Vol. VI, at 124:20-125:3) and CP 2173-76 (Tr. Vol. VI,
at 133:20-136:20). :

62 CP 2176 (Tr. Vol. VI, at 136:12-20).
8 CP 506.
 CP 510-11 (PCHB Final Order, Conclusion No. 13).
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remanded the permits to DNR so that a riparian management zone could be
applied from the édge of the CMZ.°
E. Superior Court Proceedings.

Daman Family sought judicial review of the PCHB’s decision in
Jefférson Co‘unty,66 while QIN sought jﬁdicial review in
Thurston Coun'[y.67 QIN pursued direct review in this Court, buf the
PCHB refused to certify the case because it was fact-bound and
nonprecedential.®® AThe PCHB also refused certification in Daman
Family’s case because Daman Family did not raise its appealed issue
before the PCHB.%® The appeals were then consolidated in the Jefferson
County Superior Court.”

The superior court first considered Daman Family’s appeal and
dismissed it, finding that its appeal was barred under RCW 34.05.554(1)
as a “new issue” not raised before the PCHB.”! The superior court then
considered QIN’s appeal and reversed the PCHB. The superior court
applied a de novo review standard to the PCHB’s decision to use the

South Shore Road for the CMZ edge and ignored the evidentiary record.

6 CP 516-517 (PCHB Final Order).
% Cp173-177.

7 CP 1-50.

88 CP 75-82; CP 164-72; CP 169.

% CP 169.

™ cp 178-81.

I CP 2630-32.
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The superior court determined that the PCHB misread the Board Manual,
which it found was subject to only one pessible construction. The
superior court ruled that the South Shore Road could not serve as a
permanent dike or levee under its and QIN’s reading of the Board Manual.

DNR appealed the superior court’s ruling-on QIN’s claim, and
Daman Family appealed the rulings on both its claim and QIN’s claim.

IV. ARGUMENT SUMMARY

Daman Family’s procedural errors prevent this Court from

considering the merits of its sole legal issue. The superior court’s decision

dismissed Daman Family’s appeal on a procedural ground not addressed

_ by the PCHB. Daman Family’s opening brief needed to address that issue

with legal argument, but it did not. Addiﬁonally, Daman Family failed to
raise its claim that the PCHB could only approve of the “most minimal
CMZ” that followed the Board Manual’s steps at the administrative level.
RCW 34.05.554(1) bars judicial review in this situation.

Even if this Court reaches the merits, Daman Family’s claim fails.
The PCHB was asked to resolve a “battle of the experts™ that disputed
how far the CMZ for the Quinault River extended. The PCHB egpressly
resolved that credibility issue against Daman Family. Daman Family’s
permit fell sﬁort of the minimum forest practices requirements because it

lacked a riparian management zone on the Quinault River. No case or
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statute supports Daman Family’s contention that the PCHB overstepped
its authority by weighing the disputed CMZ evidence to determine the
starting point for the Quinault River’s riparian management zone.

V. ARGUMENT
A. Standérd; of Review.

The underlying PCHB decision is presumptively correct in all
judicial review actions. The burden of demonstratiﬁg the invalidity of the
agency action falls on Daman Family as the judicial review appellant.”

Daman Family challenges no findings of fact. Unchallenged
findings of fact are verities on appeal.73 Here, this includes the findings
that ngan Family’s CMZ deliheation was less credible than DNR’s.

~ Daman Family asserts that the PCHB made a legal error, citing
RCW 34.05.570(3)(d).”™ Questions of law are reviewed de novo,” but |
this standard implies that there is something to review. The PCHB made
no rulings on Daman Family’s claim of legal error, so Daman Family’s

brief identifies no challenged conclusions of law. The de novo standard

2 RCW 34.05.570(1); Bowers v. Pollution Control Hearings Bd., 103 Wn. App.
587, 595, 13 P.3d 1076 (2000), review denied, 144 Wn.2d 1005 (2001).

™ Campbell v. Emp’t Sec. Dep’t, 180 Wn.2d 566, 573, 326 P.3d 713 (2014).
* Daman Family Opening Brief at 9.

" City of Redmond v. Cent. Puget Sound Growth Mgmt. Hearings Bd., 136
Wn.2d 38, 46, 959 P.2d 1091 (1998).
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also applies to ancillary rulings such as the sﬁperior court’s decision to
dismiss Daman Family’s appeal under RCW 34/.05.554(1).76
B. ~ Daman Family’s Appeal Fails Due to Procedural Errors.

Two procedural problems prevent further review of the Daman
Family judicial review appeal. The superior ‘couI“t below dismissed
Daman Family’s appeal due to the failure to exhaust administrative
remedies by raising its legal issue to the PCHB.”” Daman Family assigned
no error and presented no argument in its opening brief regarding this
dismissal, in violation of RAP 10.3(h). The superior court properly
dismissed baman Family’s appeal under RCW 34.05.554 in any event.
Both issues are addressed below.

1. Daman Faniily Failed to Assign Error and Present
Argument Regarding the Superior Court’s Dismissal
for Failure to Exhaust Administrative Remedies, in
Violation of RAP 10.3.

Daman Family appealed the superior court ruling dismissing its

judicial review case before reaching the appéal’s merits.”® But its opening

brief contains no assignment of error or argument about the superior

court’s dismissal. Review of the merits of Daman Family’s case cannot

™ Herman v. Shorelines Hearings Bd., 149 Wn. App. 444, 454, 204 P.3d 928,
review denied, 166 Wn.2d 1029 (2009) (superior court ruling on decision to receive new
evidence received de novo review). :

7 CP 2630-32; RCW 34.05.554(1).

8 CP 2846 and 2854-56. Daman Family also sought interlocutory review of the
superior court order that found its judicial review appeal violated RCW 34.05.554(1).
See No. 47540-5-1L
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occur without reviewing the superior court’s order dismissing
Daman Family’s appeal for the failure to exhaust administrative remedies.

RAP 10.3(h) requires opening briefs in administrative law appeals
to identify and argue alleged superior court errors in addition to alleged
errors by the administrative agency. It states:

In addition to the assignments of error required by

rule 10.3(a)(3) and 10.3(g), the brief of an appellant or

respondent who is challenging an administrative

adjudicative order under RCW 34.05 shall set forth a

separate concise statement of each error which a party

contends was made by the agency issuing the order . . ..”
RAP 10.3(a)(4) requires assignments of error and issues statements
relating to superior court decisions.®® RAP 10.3(a)(6) requires legal
argument on the issues.

In judicial review proceedings, identification and argument
concerning allegedly erroneous superior court rulings matters when a
superior court considers ancillary issues beyond the underlying agency’s
decision. The superior court here found Daman Family’s appeal solely

asserted a new issue not raised before the PCHB and dismissed

Daman Family’s appeal under RCW 34.05.554(1). Our Supreme Court

" RAP 10.3(h) (emphasis added). :

% A 2006 amendment to RAP 10.3 added provision (a)(3) for the introduction
section and renumbered the assignment of error provision from (2)(3) to (2)(4).
Adoptions, Amendments, Rescissions, and Renumbering of Rules of Court, 157 Wn.2d
1345, 1437 (2006). The cross-reference in RAP 10.3(h) to the assignments of error
provision was unfortunately not updated. 157 Wn.2d at 1438.
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has noted that appellate courts considering Administrative Procedure Act
(APA) appeals need to go beyond the administrative record and decision
when the superior court examines an issue not raised before the agency
under RCW 34.05.554.%

While appellate courts have discretion to overlook errors in
compliance with the Rules of Appellate Procedure, they c‘lo not generally
consider issues for Whinh there have been no assignments of error or
argument.®> Those errors go to the heart of the appellate process.
Opening briefé must‘raise and address the issues to which respondents
respond.

-~ DNR should not have to guess at Daman Family’s arguments, and
this Court should not be deprived of “symmetrical” briefing on the issues

before it. The Rules of Appellate Procedure protect the rights of all

- litigants, including respondents. Daman Family has apparently attempted

an end run airound RAPs 10.3(h), 10.3(a)(4), and 10.3(2)(6) for tactical
reasons and appears noised to argue about the superior court’s dismissal
order solely in its reply brief. This Court can and should disregard

Daman Family’s appeal in its entirety.

8 Waste Mgmt. of Seattle, Inc. v. Util. & Transp. Comm’n, 123 Wn.2d 621,
633-34, 869 P.2d 1034 (1994) (superior court consideration of new evidence or new

“issues are exceptions to the rule that appellate courts only review the agency’s record).

82 State v. Olson, 126 Wn.2d 315, 321-23, 893 P.2d 629 (1995); Smith v. Emp’t
Sec. Dep’t, 155 Wn. App. 24, 33-34, 226 P.3d 263 (2010).
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2. The Superior Court Correctly Dismissed
Daman Family’s Appeal Because Its Legal Issue Was
Not Raised Before the PCHB.

Daman Family contends that the PCHB was legally required to
first determine which CMZ witnesses “followed” the Board Manual’s
process for CMZ delineation, and from those, pick the one that provided
for the smallest CMZ. The superior court properly applied
RCW 34.05.554(1) when it dismissed this “most minimal CMZ” argument

because Daman Family failed to raise it before the PCHB.

a. RCW 34.05.554(1) Is a Narrow Apphcatlon of
the Exhaustion Doctrine.

Parties must exhaust théir administrative remedies before resorting
to the judicial ‘system to resolve their issues. Our state’s APA was derived
in large part from the 1981 Model State APA.® The APA covers general
exhaustion principles in RCW 34.05.534 and the litigation of new issues
in RCW 34.05.554. The Uniform Law Commissioners expressly

recognized that both statutes codified the exhaustion doctrine.®

8 Washington Administrative Law Practice Manual, App. 3 § App.-3.01

(2015). “Washington was one of few states to adopt many provisions of the 1981
Revised Act.” Id., App. 3 § App-3.03. For the 1981 Model Act and comments, see:
http://www.uniformlaws.org/shared/docs/state%20administrative%2(0procedure/msapag81
-pdf (last visited Mar. 26, 2016).’

¥  RCW 34.05.534 was derived from 1981 Model APA § 5-107.
RCW 34.05.554 was derived from 1981 Model APA § 5-112. The Comment to 1981
Model APA § 5-107 cross-references § 5-112, observing that § 5-112°s limitation on new
issues “is in effect an elaboration of the doctrine of exhaustion of administrative
remedies.”
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RCW 34.05.554 sets forth a well-established rule of procedure—a
party cannot raise an issue on appeal that they fail to assert to the tribunal
below. Our Supreme Court has noted that “[t]his rule is more than simply
a technical rule of appellate procedure; instead, it serves an important
policy purpose in protecting the integrity of administrative
decisionmaking.”® The Court explained that rules like RCW 34.05.554
further the purposes of:

(1) discouraging the frequent and deliberate flouting of

administrative processes; (2) protecting agency autonomy

by allowing an agency the first opportunity to apply its

expertise, exercise its discretion, and correct its errors;

(3) aiding judicial review by promoting the development of

.facts during the administrative proceeding; and

(4) promoting judicial economy by reducmg dugahcatlon

and perhaps even obviating judicial involvement.®
These purposes are nearly identical to those that underlie
RCW 34.05.534.%7  Statutorily required exhaustion of administrative
remedies can also be thought of more broadly as a separation of powers
issue between the three coordinate branches of government.

/11

/11

s King County v. Wash. State Boundary Review Bd., 122 Wn.2d 648, 668, 860
P.2d 1024 (1993).

8  Boundary Review Bd., 122 Wn.2d at 669, quoting Fertilizer Inst. v. U.S.
Envtl. Protec. Agency, 935 F.2d 1303, 1312-13 (D.C. Cir. 1991) and Cutler v. Hayes 818
F.2d 879, 890-91 (D.C. Cir. 1987).

8- See Harrington v. Spokane Cnty., 128 Wn. App. 202, 209-10, 114 P.3d 1233
(2005) (discussing purposes exhaustion under RCW 34.05.534).
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RCW 34.05 .554(1) is written in clear and absolute terms: “[i]ssues
not raised before the agency may not be raised on appeal . . . .” This
language absolutely requires a party to raise an issue at the administrative
level before asserting it in court. Even if one of the limited statutory
exceptions applied, RCW 34.05.554(2) would require a remand to the
PCHB to resolve the issue. No statutory exceptions apply, however.®®

b. Daman Family Did Not Ask the PCHB to
Establish a “Most Minimal CMZ” Prehearing
Issue, Did Not Provide Argument About It, and
Did Not Object to DNR’s CMZ Evidence.

Proving a negative can be tricky. However, Daman Family’s
failures to raise its sole legal issue are multifaceted. All litigation at the
PCHB starts with the statement of issueé in the Prehearing Order.¥ In this
case, there was only one agreed issue relating to CMZS: “Whether the
Forest Practices channel migration zone of the Quinault River impacts the
.forest practices proposed in Application Nos. 2612019 or 26 12020, and if

so, whether the Act and Rules require further conditioning on the

applications?”90 The evidence presented to the PCHB related to that issue.

88 RCW 34.05.554(1)s exceptions relate to a party’s ability to raise its issue
before the agency. But Daman Family knew all the facts supporting its “most minimal
.CMZ” theory before the PCHB hearing began. Pac. Land Partners, LLC v. Dep’t of
Ecology, 150 Wn. App. 740, 754, 208 P.3d 586, review denied, 167 Wn.2d 1007 (2009).

¥ WAC 371-08-435(2) (“The issues which the prehearing order identifies for
the hearing shall control the subsequent course of the appeal, and shall be the only issues
to be tried at the hearing, unless modified for good cause by subsequent order . . . .”).

% CP 216 (PCHB Prehearing Order, Issue #1).
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Daman Family never asked the PCHB to decide any other CMZ issue,
such as Whether the PCHB was legally required to adopt the “most
minimal CMZ” that could be created by foﬂowing the Board Manual’s
delineation steps. Consequently, the parties did not brief or argue the
issue before the PCHB, and the PCHB rendered no decision on it.

Daman Family never argued that the PCHB could not weigh the
credibility of the witnesses on the CMZ issue if m01;e than one expert
“followed” the Board Manual’s guidance. Because the PCHB determined
that DNR’s evidence was the most credible, Daman Family essentially ndw
challenges that evidence as irrelevant to the PCHB’s resolution of the CMZ
issue. But Daman Family never objected to the presentation of DNR’s CMZ
analysis on any ground (let alone relevance). Evidentiary objections at the
PCHB must be made at the time evidence is offered, like objections in
superior court.”’ |

Daman Family’s PCHB briefing also completely omits its “most
minimal CMZ” argument. The phrase “minimum standard” appeared
28 times in . Daman Faﬁﬂly’s 18-page Opening Brief.”  However,

Daman Family’s Motion in Limine and its Prehearing Brief at the PCHB

~°' WAC 371-08-515; ER 103(a)(1).
°2 Daman Family Opening Brief at 1-4 and 9-17.
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are wholly bereft of the same term.”® Similarly, Daman Family cites little
law in support of its argument, relying primarily on RCW 76.09.040(1)(a)
and RCW 76.09.050(5) in its brief to this Court>* But those authorities
were also missing from Daman Family’s briefs to the PCHB. Neither
Daman Family’s Motion in Limine at the PCHB nor its Prehearing Brief
contained any citations to amy statute, let alone RCW 76.09.040 or
RCW 76.09.050. RCW 34.05.5.54(1) bars judicial review of issues when
the applicable law and argument was not cited to the agency.”

Daman Family never argued that the PCHB was legally required to
folcus upon the evidence that provided the smallest. CMZ. Instead,
Daman Family presented its case as a factual battle of the experts. First, it
indicated that “[p]redicting the future movement of a river is an uncertain
business. A scientist can, by selecting the right data .points and
11 |

111

% CP 265-69 (Daman Family Motion In Limine); CP 349-59 (Daman Family
Prehearing Brief). Word searches for “minimum” and “smallest” returned no hits.

% RCW 76.09.040(1)(a)(i) empowers the Forest Practices Board to adopt rules
setting forth minimum standards for forest practices, while RCW 76.09.050(5) applies to
DNR’s denials of applications to conduct forest practices.

% See, e.g., B&R Sales, Inc. v. Dep’t of Labor & Indus., 186 Wn. App. 367,
381-82, 344 P.3d 741 (2015) (applicable statute not raised in any filing before the
agency, including initial appeal, statement of issues, prehearing brief, or reply brief); and
ZDI Gaming, Inc. v. Wash. State Gambling Comm’n, 151 Wn. App. 788, 811, 214 P.3d 938
(2009), off°d, 173 Wn.2d 608 (2012) (issue that evaded two levels of administrative review
was barred because it was not sufficiently raised).
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methodologies, influence the result of the analysis to arrive at a prediction

that appears valid but is not in reality likely to come true.””

Consistent with that view, Daman Family continued:

At this hearing, this Board will be presented with at least
three different predictions of the future migration of the
Quinault River, based on varying methodologies. Some of
these methods deviate significantly from the guidance set
forth in the Board Manual. This Board will need to
approach the CMZ issue . . . with a critical eye, to
determine which analysis is the most accurate in predicting
not just where the Quinault River might possibly migrate,
but where it is likely to migrate in the next 140 years.”’

Daman Family thus argued that the Board needed to use the CMZ analsfsis
that was the most credible and ;‘the most accurate” in predicting where fhe
Quinault River would be in 2153. That is exactly what the PCHB did.
Nowhere did Daman Family argue that the PCHB was legally required to
ignore the opinion of DNR’s geologist beéause éhe reached a wider CMZ

delineation than Daman Family’s witness.”®

% CP 350. Ironically, this problem plagued Daman Family’s CMZ analysis.
PCHB Findings of Fact Nos. 26 and 27 expressly discredited Daman Family’s analysis
because it used a shorter time period for its analysis of river movement, and it used too
short a segment of the river that showed very little movement over the time period
studied. CP 491-92. The latter error reflected the fact that Daman Family’s experts
ignored the part of the river closest to Sherman Esses’ parcel and only delineated a CMZ
for the Daman Family parcel. CP 489 (PCHB Finding No. 22).

*7 CP 350 (emphasis added).

% The PCHB ruled against Daman Family’s Motion in Limine to exclude all
testimony of QIN CMZ witnesses due to their deviations from the Board Manual.
CP 431-32. Daman Family’s Prehearing Brief sought to discredit the CMZ opinions
offered by QIN witnesses due to the same deviations. CP 356-58. But Daman Family’s
briefing never challenged or even questioned DNR’s CMZ delineation.

30



The PCHB’s thorough ruling in this case spanned 40 pages. The
PCHB would have ruled upon Daman Family’s “most minimal CMZ” issue
had it been properly raised. When it denied certification for 'djrect review of
this case at the court of appeals, the PCHB itself expressly indicated that
Daman Family failed to raise its sole issue on judicial review.”

c. Neither the Burden of Proof Nor the “Inherent
Authority” of Appellate Courts Limit
RCW 34.05.554.

Daman Family may contend that the burden of proof somehow
affects this issue. No law supports that proposition. RAP 2.5(a) is roughly
analogous to RCW 34.05.554(1). However, the RAP is less strict because it
is permissive, whereas the statute’s wording absolutely bars courts from

taking up new issues.'®

RAP 2.5(a) still applies equally to all parties raising
an issue on appeal, regardless of who bore the burden of proof in the trial

court.'®!  Given the less-flexible, ‘absolute nature of RCW 34.05.554’s

% CP 169 (“The first problem with this [most minimal CMZ] legal issue is that
Esses did not raise it before the Board, and therefore, the Board concludes that it is
unlikely that a reviewing Court will address the merits of this issue on judicial review:”).

10 The Washington Appellate Practice Deskbook notes that the analogy between
RAP 2.5(a) and RCW 34.05.554 is limited “because RAP 2.5(a) is permissive, whereas
the APA mandates that new issues cannot be raised unless one of the statutory exceptions
applies.” Washington Appellate Practice Deskbook § 21.10(3)(b) at 21-94 (Wash. State
Bar Assoc. 4th ed. 2016) (emphasis added).

T RAP 2.5(a) commonly arises in criminal cases against defendants. Thus, no
linkage exists between RAP 2.5(a) and the burden of proof. See, e.g., State v. O’Hara,
167 Wn.2d 91, 217 P.3d 756 (2009), and In re Diamondstone, 153 Wn.2d 430, 441-44,
105 P.3d 1 (2005) (applying rule against attorney in disciplinary proceedings).
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wording, it should apply to all parties aggrieved by an administrative
decision who seek judicial review.

As a responding pérty before the PCHB, Daméin Family had no
burden to prove that the CMZ did not affect its property. But Daman Family
did have the burden to raise its “most minimal CMZ” argument if it expected
the PCHB to bgse its ruling on the idea that a “most minimal CMZ” standard
exists in forest practices law. Alternatively, Daman Farfﬁly needed to object
to Leslie Lingley’s CMZ testimony if it contended the PCHB could not
legally rely upon that evidence. That would have allowed the PCHB to rule
upon the admissibility question.

In the superior court, Daman Family contended that courts could
exercise “inherent authoritY” to address» an iséue even if a party failed to
raise it below.!® But Daman Family authorities were highly questionable
and did not devote any analysis to the issue. The court in Hez‘dgerken V.
DNR, 99 Wn. App. 380, 387 n.3, 993 P.2d 934 (2000), merely relied upon
two prior cases in declaring its inherent authority. One was Shoreline
Community College District No. 7 v. Employment Security Department,

120 Wn.2d 394, 402, 842 P.2d 938 (1992), which arose out of the previous

- version of the APA which did not contain a statutory limitation on new

102 P 2600-01.
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issues.’®

Shoreline Community College, in turn, relied upon a prior,
non-APA case that resolved the “new issue” question under
RAP 12.1(b).!* The other case cited by Daman Family solely cited the
Shoreline Community College case.'®

Before courts conducting judicial review apply the RAPs or other
judicial procedures in APA cases, those procedures must be analyzed to
see if they directly conflict with the APA’s provisions.106 No case cited to
the superior court by Daman Family conducted this important analytical .
step. RCW 34.05.554(1) expressly and clearly limits the raising of new
issues on appeal in a judicial review proceeding. Even if Daman Family
called upon this Court to use its inherent authority to address its new issue,
that would directly conflict with RCW 34.05.554(1) and would be prohibited
by RCW 34.05.510(2).

Daman Family did not ask the PCHB to establish 'a “most minimal

CMZ” issue in the prehearing order. It did not brief the issue, nor did it

19 Shoreline Cmty. College, 120 Wn.2d at 401 (applying RCW 34.04.130).

194 1d. at 402, citing Alverado v. WPPSS, 111 Wn.2d 424, 429-30, 759 P.2d 427
(1988) (Supreme Court addressed federal preemption question pursuant to RAP 12.1(b)
in anon-APA drug testing matter).

195 Nielson v. Emp’t Sec. Dep’t, 93 Wn. App. 21, 43, 966 P.2d 399 (1998),
citing Shoreline Cmty. College, 120 Wn.2d at 402. ‘

16 RCW 34.05.510(2); Diehl v. W. Wash. Growth Mgmt. Hearings Bd., 153
Wn.2d 207, 216-17, 103 P.3d 193 (2004) (applying RCW 34.05.510(2) regarding a
service of process rule); and King County v. Cent. Puget Sound Growth Mgmt. Hearings
Bd., 138 Wn2d 161, 178-80, 979 P.2d 374 (1999) (applying RCW 34.05.510(2)
regarding the timing of APA cross-appeals). '
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object to the DNR’s evidence. In order to effectively raise an issue under
RCW 34.05.554(1), the Supreme Court requires “more than simply a hint or
slight reference to the issue in the recom’."’107 The APA establishes a strict,

judicial review “no fly zone” for stealthy issues that completely evade

~ detection by the underlying agency. Daman Family’s appeal presents such

an issue. The superior court’s dismissal should be affirmed.

C. The PCHB’s Ruling Only Applied the Forest Practices Act’s.
Minimum Standards; It Did Not Exceed Them.

Eyen if the Court reaches the merits, Daman Family’s appeal still
lacks merit. Daman Family mischaracterizes the PCHB’s evaluation of its
evidence, it mischaracterizes the PCHB’s ruling, and lacks support in law.
These arguments follow below.

1. Daman Family Mischaracterizes the PCHB’s
Evaluation of Its CMZ Evidence.

Daman Family’s entire argument relies upon one word in one finding

of fact in the PCHB’s 40-page ruling. It claims that the PCHB found its

- experts “followed” the Board Manual in performing their CMZ

08

delineations.'® But Daman Family’s cramped reading of the PCHB’s

decision fails to see the forest for the trees.

7 Boundary Review Bd., 122 Wn.2d at 670 (emphasis added). See also B&R
Sales, Inc., 186 Wn. App. at 381-82, and ZDI Gaming, Inc., 151 Wn. App. at 811.

1% Opening Brief of Daman Family at 5 (assignment of error).
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The word “followed” appears among the many findings of fact that
balanced the parties’ expert testimony on the CMZ issue. The PCHB’s
Finding of Fact 24 established that QIN’s eXpert, Ms. Reinhart, deviated
from the Board Manual’s approach in several ways that affected her
credibility.'® The first line of the next finding, Finding of Fact 25, states:

[o]f the remaining three CMZ delineations, one prepared by

DNR’s geologist, and two prepared by consultants for the

Damon [sic] Family, the Board finds that all three followed

the Manual within the bounds of discretion allotted to the

practitioner in the manual.'*°

The rest of Finding of Fact 25 continues distinguishing and
separating QIN’s CMZ analysis from the others. It focused on the fact that
QIN’s expert was the only one to opine that river avulsions would be a
significant CMZ component on this site. Finding of Fact 25 ended by
concluding that the dominant river process to affect the parcels was erosion,
not avulsion, and thus explained why the PCHB distanced itself from QIN’s

cat 111
CMZ evidence.
The PCHB’s opinion then teased out the differences between the

~remaining experts from DNR and Daman Family. . The PCHB needed to

assess why Daman Family’s witnesses used an average river erosion rate that

19 CP 490 (PCHB Final Order, Finding No. 24).
"% Id. (PCHB Final Order, Finding No. 25) (emphasis added).
"1 CP 490-91 (PCHB Final Order, Finding No. 25).
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was only one-third of the rate that DNR’s witness used.!'? Findings of
Fact26 and 27 expressly discuss why the PCHB favored the analysis
performed by the DNR’s expert, Leslie Lingley: she used a longer time
period for her analysis, and she studied a longer segment of the river that
included a key meander bend. In the PCHB’s words, “The Board has found,
based on consideration of the testimony of all of the expeﬁs, .that
Ms. Lingley’s approach to delineation of the CMZ was the most consistent
with the rule definition and Marual”*** The PCHB’s unchallenged, ‘e);préss
finding that Daman Family’s CMZ analysis was less credible because it was
less consistent with the rule definition and the Board Manual is a verity.'*
Reviewing the PCHB’s evaluation of all the CMZ téstimony
provides context for its general comment that the DNR and Daman Family
experts “foﬁowed” the Board Manual. Daman Family makes this finding
seem as though the PCHB fully embraced Daman Family’s analysis and then

chose to ignore it. Instead, the PCHB found that Daman Family’s CMZ

12 CP 492 (PCHB Final Order, Finding No. 27). Daman Family’s experts used
an average erosion rate of 3.1 feet per year, while DNR’s expert used a rate of 10.9 feet
per year. Jd. Multiplying that rate by 140 years provides an estimate how far the river
may erode over that period. CP 487-88 (PCHB Final Order, Finding No. 19).

13 CP 506 (PCHB Final Order, Conclusion No. 7) (emphasis added).

U4 Tapper v. Emp’t Sec. Dep’t, 122 Wn.2d 397, 407, 858 P.2d 494 (1994).
Even if the findings were challenged, the PCHB’s final order discussed the extensive
testimony about these issues, and judicial review courts do not re-weigh the evidence
presented at administrative hearings. Bowers, 103 Wn. App. at 596.
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analysis had serious analytical flaws that made it unreliable for locating the
CMZ’s edge.
2. The PCHB Weighed Disputed CMZ Evidence so That It
Could Determine the Starting Point for a Riparian
Management Zone.
Daman Family correctly notes that the Forest Practices Act sets
minimum requirements for forestry operations in Washington.'”> But from
simple truism, Daman Family makes several leaps of logic unsupported by

law and isolated from the Findings of Fact and record in this case.

The minimum forest practices standard at issue in this case

- concerned the riparian management zone for the Quinault River, and

specifically, the point on the ground where the riparian management zone
begins. For migrating rivers, the rules set 2 minimum standard that requires

estimating a CMZ. WAC 222-30-021 (one of the three rules governing

CMZ issues) requires riparian management zones to be measured from the

outer edge of the CMZ on rivers like the Quinault.

The parties’ evidence about how far the Quinault River would
migrate over the next 140 years was divérgent. In other words, different
witnesses used similar but different methodological approaches to estimate

where that point would fall. This protofypical factual dispute does not

15 RCW 76.09.040(1)(2)(0).
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become a legal issue just because a disgruntled party’s evidence was not
favored by the trier of fact.!®

The PCI—[B read the reqm'rementé of the Board Manual, heard ﬁvé
geologists and several other experts testify about channel migration zones,
and learned about the physical features present at this site. The PCHB then
found that DNR’s geologist provided the CMZ location that “was the most
consistent with the rule definition and Manual.”'"’

The Board Manual itself only provides technical guidance and is not

! rule.!'® Daman Family appears to tacitly contend otherwise, by referencing

that the title to Board Manual Section 2 contains the word “standards,” and
by repeatedly bolding that word in its opening bﬁef. WAC 222-12-090, the
rule that creates the Board Manual, expressly states that it is “an advisory
technical supplement to these forest practices rules.” The Board Manual
rule dates to 1976, shortly after the adoption of the Forest Practices Act in
vy

/11

/11

U8 Callecod v. Wash. State Patrol, 84 Wn. App. 663, 676 n.9, 929 P.2d 510
(1997) (review of findings “is deferential and entails acceptance of fact finder’s views
regarding credibility of witnesses and weight to be given reasonable but competing
inferences”).

17 CP 506 (PCHB Final Order, Conclusion No. 7). This conclusion reviewed
Findings of Fact Nos. 26-27 (CP 491-92).

18 CPp 485-86 (PCHB Final Order, Finding No. 14).
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1974. That predates the present version of the APA, which introduced

some similar forms of non-binding guidance documents.'*’

Board Manual Section 2 itself reiterates several times that it is
nonbinding. As it introduces the concept of CMZs, the Board Manual
states, “[o]nce it has been determined that channel migration has

historically occurred or is occurring along the segment, Part 2.3 provides

technical guidelines and likely scenarios for CMZ delineation.”'%

Part 2.3 then states:

[tThe following guidelines and delineation scenarios contain
technical recommendations for CMZ delineation. It may be
reasonable to deviate from these recommendations based
on carefully developed technical analysis of the historical
channel and watershed processes that control channel
migration.'?!

Later, the Board Manual further clarifies the state of CMZ science:
CMZ delineation is a relatively recent concept, and no one
method of analysis has been adopted or prescribed.
Various geomorphic, engineering, and modeling methods
can be applied to channel migration delineation.'*

This evidence supports the PCHB’s finding that the Board Manual is

not a rule and does not present one “cookie-cutter” way to analyze migrating

1% See RCW 34.05.230(1) (discussing “advisory only” nature of interpretive
and policy statements). In contrast, a rule establishes a binding directive of general
applicability. See RCW 34.05.010(16) and Failor’s Pharmacy v. Dep’t of Soc. & Health
Servs., 125 Wn.2d 488, 495, 886 P.2d 147 (1994).

120 CP 575 (emphasis added).
121 CP 590 (emphasis added).
122 CP 610 (emphasis added).
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rivers. The agreed CMZ issue that the PCHB needed to decide necessarily
resulted in disparate evidence and opinions on the CMZ’s extent. As noted
by the PCHB, the experts agreed on several matters, but differed on
others.'”® The PCHB exists to resolve such factual disputes.

Here, the PCHB discharged its primary duty and weighed the
credibility of the experts, finding Daman Family’s experts less credible than
DNR'’s. After doing so, the PCHB recognized that the legal consequence of
its factual findings was that the Quinault River’s riparian management zone
affected the Sherman Esses and Esses Daman Family parcels. Because DNR
approved the permits without that rule-based requirement, the PCHB
properly fou'nd that DNR’s approvals needed to be reversed.'?*

Daman Family repeatedly cites RCW 76.09.050(5) for the
proposition that a forest practices permit denial needs to explain “the specific
manner in which the application fails to comply with . . . the forest practices
regulations.” But PCHB Conclusion of Law 13 cited WAC 222-30-021 and
explained thaf Daman Family’s application lacked a reqﬁired riparian
management zone for the Quinaitlt River."®® The PCHB’s order thus met ‘the

requirements of RCW 76.09.050(5).

12 CP 489-93 (PCHB Final Order, Finding Nos. 23-28).
1 CP 510-11 and 516-17 (PCHB Final Order, Conclusion No. 13, and Order).
514
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The parties asked the PCHB to determine if the Quinault River’s
CMZ impacts the parcels, and if so, whether further conditioning was
necessary. The PCHB utilized the most credible evidence to locate the CMZ
edge. Nothing in the Forest Practices Act, rules, or Board Manual supports
Daman Family’s contention that the PCHB was legally required to use the
“most minimal CMZ” prediction, when valid scientific evidence pointed to a
different location that better met the rules and Board Manual guidance.

3. QIN May Not Have Carried Its Burden of Proof in the
Hearing, but That Does Not Void the Evidence Entered
by Other Parties.

Daman Family contends that because QIN appealed the forest
practices permits to the PCHB, it bore the burden of proof under the PCHB’s
procedural rules.’* From thét true statement, Daman Family rationalizes
that only QIN’s evidence matfered and that Daman Family was
unequivécglly entitled to its permit as a matter of la§v if QIN failed fo meet

its burden.**’

Daman Family’s arguments miss the mark, because the
PCHB’s decision rests upon substantial evidence in the record.
Daman Family first asserts that an approved application is

“presumed valid” just because an appealing party bears “the initial burden of

proof” under WAC 371-08-485(3). No other authority is cited for the

126 WAC 371-08-485(3).
127 Daman Family Opening Brief at 16-18.
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“presumption.” But Daman Family overlooks that the same rule provides
that the PCHB has a de novo scope and standard of review.
WAC 371-08-485(1). The PCHB’s de novo standard of review means that
no presumption of validity exists for appealed DNR decisions.'?®
Additionally, the PCHB’s de novo “scope of review” means that it is
not limited to the scope of evidence DNR had at the time it made a particular
decision. Once the PCHB’s jurisdiction is secured, it may receive evidence
on any disputed facts if relevant to the issues in the prehearing order.'® The
scope of review rule enables DNR to present what it thinks is the best
evidence on a particular issue, even if that evidence conflicts with what it
initially believed at the time it issued a permit.'*

The parties agreed that the PCHB should decide one CMZ issue.

The PCHB resolved that issue after hearing disputed evidence—evidence

122 The PCHB sees the de novo standard of review as part of its independent
quasi-judicial role. See, eg., Nw. Aquatic Ecosystems v. Dep’t of Ecology, PCHB
No. 05-101, Order Denying Summary Judgment, at 5-7 (Dec. 19, 2005); see also Port of
Seattle v. Pollution Control Hearings Bd., 151 Wn.2d 568, 591-92, 90 P.3d 659 (2004),
and ASARCO v. Air Quality Coalition, 92 Wn.2d 685, 695, 601 P.2d 501 (1979). The
Forest Practices Appeals Board (FPAB) reviewed DNR’s forest practices decisions until
its duties were transferred to the PCHB. It employed the same standard. See
WAC 223-08-177, repealed, WSR 10-18-021; see also Laws of 2010, ch. 210,

- §§ 1 and 19-25 (eliminating the FPAB and transferring duties to the PCHB).

12 Port of Seattle, 151 Wn.2d at 595-99, and Postema v Pollution Control
Hearings Bd., 142 Wn.2d 68, 121, 11 P.3d 726 (2000) (in permit appeal,
WAC 371-08-485 allows issuing agency and all other parties to present relevant
evidence).

30 postema, 142 Wn.2d at 121 (“Ecology was not foreclosed from arguing a
changed position based upon the evidence presented, and the Board was authorized to
reach a decision based upon that evidence.”). ‘
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that DNR did not have at the time it made its permitting decision.””! The
PCHB heard all of the disputed evidence and agreed with DNR’s position
that the Quinault River CMZ affected the proposals and that further
conditioning was required. Daman Family did not object or seek to exclude
DNR’s CMZ evidence; hence the trier of fact could and did consider 1t

Whether QIN or DNR presented the best CMZ evidence is irrelevant.
‘What matters is that the PCHB received substantial evidence concerning the
proper location of the CMZ, and the PCHB decided the disputed issue based
upon the evidence received.”®* Simply no claim of legal error exists in the
unremarkable weighing of competing expert testimony and deciding a
disputed issue based upon the most credible evidence. |

VI. CONCLUSION

Daman Family’s procedural errors plague its appeal. Its opening
brief failed to assign error and provide argument regarding the superior
court’s decision diémissing Daman Family’s appeal because it failed to
exhaust its administrative remedies. The superior court correctly
determined that RCW 34.05.554(1) barred Darﬁan Family’s appeal

because it failed to raise its “most minimal CMZ” issue before the PCHB.

31 CP 504, n.20 (PCHB Final Order, Conclusion No. 3).

. 32 While Daman Family treated the findings as verities, the substantial
evidence standard would apply to any challenged findings of fact. RCW 34.05.570(3)(e);
Motley-Motley, Inc. v. State, 127 Wn. App. 62, 72, 110 P.3d 812 (2005), review denied,
156 Wn.2d 1004 (2006).
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On its merits, Daman Family’s legal theory eschews the PCHB’s role in
assessing witness credibility on a disputed factual issue. That is the
PCHB’s raison d’étre. The PCHB did not err by fulfilling its statutory
mission.
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STATE OF WASHINGTON

JEFFERSON COUNTY SUPERIOR COURT

ESSES DAMAN FAMILY, LLC,
Petitioner,

V.

POLLUTION CONTROL HEARINGS
BOARD; WASHINGTON STATE
DEPARTMENT OF NATURAL
RESOURCES; AND QUINAULT
INDIAN NATION,

' Respondents.
QUINAULT INDIAN NATION,
| Petitioner,
V. |

POLLUTION CONTROL HEARINGS
BOARD; WASHINGTON STATE
DEPARTMENT OF NATURAL
RESOURCES; ESSES DAMAN
FAMILY, LLC; AND

SHERMAN ESSES,

Respondents.

PRIMARY CAUSE NO. 14-2-00078-1

ORDER ON CROSS-MOTIONS
FOR SUMMARY JUDGMENT,
RESOLVING ESSES DAMAN
FAMILY’S CLAIMS

CONSOLIDATED CAUSE
NO. 14-2-00182-6

THIS MATTER having come on regularly for hearing before the undersigned judge

of the above-entitled court upon motion for summary Judgment concerning the appeal of Esses

Daman Family, LLC, filed by the Respondent, Department of Namral Resources. A cross—motlon -

ORDER ON CROSS-MOTIONS FOR
SUMMARY JUDGMENT, RESOLVING
ESSES DAMAN FAMILY’S CLAIMS'

Z_:;

1 ATTORNEY GENERAL OF WASHINGTON
1125 Washington Strect SE
w2630, - PO Box 40100
R Olympia, WA 98504-0100
e Co 3 " (360) 753-6200
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for summary judgment was filed by Esses Daman Family, LLC. The Department of Natural
Resources was represented by ‘ROBERT W. FERGUSON, Attorney General, and
PHILIP M. FERESTER, Senior Counsel; Esses Déman Family, LLC, was represented by
JONE. CUSHMAN and KEVIN HOCHHALTER, of the Cushman Law Offices; and the
Quinault Indian Nation, was represented by WYATT GOLDING, of the Washington Forest Law
Center, and KAREN ALLSTON.. and PETER CROCKER, of the Quinault Indian Nation.
Réspondent SHERMAN ESSES, Pro Se, and Respondent, Pollution Control Hearings Board,
being represented by DIANE MCDANIEL, Senior Assistant Attorney . General, of the
Washington State'Attorney Géneral’s Office, Licensing and AdIhiIﬁSﬁ'aﬁve Law Division, did not
appear.

The 'Court having examined the 'briefs, the Court’s ﬁle, the Pollution Control Hearings

Board’s record from its adjudicative proceeding, and having heard argument of counsel and being

fully advised in the matter; now, therefore,

IT IS HEREBY ORDERED: .

(1) - The Court DENIES Esses Daman Family, LLC’s motion for summary judgment
on the merits of its appeal, because Esses Daman Family, LLC has not demonstrated that fhe
Pollution Control Hean'hgs Board’s weighing of dispufed cvidenée violated the law.

) The Court GRANTS the Department of Natural Resources’ summary judgrnent
motion and dismisses the Esses Daman Family, LLC’s judicial review appeé.l pursuant to
RCW 34.05.554(1). The only issue raised in the superior court appeal was a new issue not
presented to or decided by the Pollution Control Hearings Board, the agency whose order is being
reviewed in this Court; hence, the appeal is barred by the sftatute’s terms. |

3 This Order resolves one parties’ claims before the Court. The parties shall work

cooperatively to prepare a brieﬁng schedule and hearing date for the Quinault Indian Nation’s

ORDER ON CROSS-MOTIONS FOR 2 ATTORNEY GENERAL OF WASHINGTON
SUMMARY JUDGMENT, RESOLVING L e g Sacet SE
ESSES DAMAN FAMILY’S CLAIMS 2631 ' Olympia, WA 98504-0100

(360) 753-6200
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claims concerning the same PCHB Final Order. Esses Daman Family, LLC may appeal this order

to the Court of Appeals at the conclusion of the consolidated litigation.

(4 ka.ﬁ(\ J m-\qé MO*“\O‘L ‘\Of Cer\’ﬂ);aﬁ—fm 'ol’

Mﬂ&ﬁ?@ﬂal onder Cﬁeq(bl) = deni&l.

DONE IN OPEN COURT this 5 [:é day of March, 2015.

Ly

Presented by:

ROBERT W. FERGUSON
Attorney General

PH[LIP M. FERESTER, WSBA #21699

Senior Counsel

Natural Resources D1v151on

Attorneys for State of Washington,
Department of Natural Resources

Approved as to form:
Notice of presentation waived:

WASHINGTON FOREST LAW CENTER

i b #6267

WYATT GOLDING, WSBA #44412
Attorney for Quinault Indian Nation

CUSHMAN LAW OFFICES, P.S.

JON E. CUSHMAN, WSBA #16547
KEVIN HOCHHALTER, WSBA #43124
Attorneys for Esses Daman Family, LLC

ORDER ON CROSS-MOTIONS FOR 3
- SUMMARY JUDGMENT, RESOLVING

ESSES DAMAN FAMILY’S CLAIMS

2632

JUDGE KEITHC. HARPER

ATTORNEY GENERAL OF WASHINGTON
1125 Washington Street SE
PO Box 40100
Olympia, WA 98504-0100
(360) 753-6200
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POLLUTION CONTROL HEARINGS BOARD

STATE OF WASHINGTON
QUINAULT INDIAN NATION,
Appellant, PCHB No. 12-118c
v. (PCHB No. 12-118, PCHB No. 12-071¢) .
STATE OF WASHINGTON, * FINDINGS OF FACT, CONCLUSIONS OF :
DEPARTMENT OF NATURAL, LAW, AND ORDER (CORRECTED)!
RESOURCES, ESSES DAMAN FAMILY, :
LLC and SHERMAN ESSES, '
" Respondents.

ESSES DAMAN FAMILY LLC, and
SHERMAN ESSES,

‘Appellant,
V.
STATE OF WASHINGTON,

DEPARTMENT OF NATURAL
RESOURCES

Respondents.

The Quinault Indian Nation (“QIN™ or “the Nation;’) ap'pealed two forest practices

applications approved by the Washington State Departxnexl't.df Natural Resources (DNR) for -

logging dperations. on adj acent land owned by the Esses Daman Family LLC {Daman Family)

and Sherman Esses (collectwely Esses). Esses filed a cross appeal of the condmons DNR had

placed on the approved apphcatxons

! Technical COH‘CCthII.S have been made to this order as identified in the Order Denymg Petition for Reconsideration

and Correcting Order issued on April 29, 2014. - '

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
PCHB No. 12-118¢
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‘This case has an extensive history at the Board, involving pre-hearing pracﬁce on
motions for an emergency suspension order, a temporary suspensioﬁ order, and the setti;lg of a
bond.? The prehearing officer conducted a pre-hearing conference and established issues in the .
case, and the parties filed séveral procedural motion;c, and pértial summary judgment méfions.

The Board’s presiding officer and.the,Boa.rd issued orders on all of these moﬁ_ons. Following the

completion of motion practice, three issues remained for hearing. These issues proceeded to an .

eight-day evidenﬁary hearing at the Board’s office in Tumwater, Washington.

The Board was COmpriséd of Chair Tom McDonald and Member Kathleen D. Mix.> The

Board heard sworn testimony from 19 witnesses, mostly experts, and admitted multiple exhibits.

The Board also spent approﬁmately two hours on a comprehensive s.i'te visit oﬁ the Essgs’
properties. The Board .oBserved the physical features at the site -including portions of Streams 1;
2 and 3, thé culverts under the South Shore Road, the alluvial fan area, the South Shore Road in
the vicinity of the parcels, the Wilson Barn, and the Qm'xiault River (River) at several locations.
The Board did not take testimony at the site visit.

Having fully considered this record, the Board enters the following:.

2 Egses appealed the suspension orders to Thurston County Superior Court, where Judge Erik D. Price affirmed the
orders, and remanded the matter to the Board for completion of the administrative proccss
5 The third board member, Joan M Marchioro, recused herself.

FINDINGS OF FACT, CONCLUSIONS OF .
LAW AND ORDER (CORRECTED)
PCHB No. 12-118¢
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FINDINGS OF FACT

1. Thesite '
L

: ’ﬁle forest practices at issue in these appeals involve two square, adjacent 40-acfe parcels -
located appfoximately six miles northeast and upriver of Lake Qujnault in Jefferson County.
Related fami]ies own the parcels. These families are smaﬁ forest landowners and have livedin
the Qumault R1ver Valley for generatlons The parcels are bounded on the north by the South
Shore Road and on the south by the Colonel Bob Wlldemess The River hes 600 to 1000 feet
north of the property. The parcels licona generally flat terrace with multiple old-growth stumps
on the propeﬁy. Pit and mound topography* and old-growth stumfs are visible on some of the |

site, evidence of a prior old-growth forest on the site. The fact that the pit and mound

| topography is still identifiable indicates that the site has not been regularly flooded during the

time that the old-growth forest developed on the site. S. Essés Testimony, D. Esses Testimony,
B. Daman Testimony, J. Damon Testimony, R Esses Téstimony, Lingley Testimony, Eis. DNR
6 and 14, Ex. Esses 20. ' .
2.
The parcels now coﬁtain trees, mdstly Sitka Spruce and Western Hemlock, which are 70
plus years in age. These trees gi‘cw as hatgral regeneration following a tlmber harvest on both

properties in the 1930’s. This natural standjcontains “yoids” which are open areas that do not

* The mounds are the piles created by the fallen decaying old-growth trees, Wh11e the pits are the holes left when the
falling trees pull out their roots. Ex DNR 6, p. 3, citing Wikipedia.

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
PCHB No. 12-118¢ _
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. cbntain trees. Lingley .Testimonyj S. Esses Testimony; Mahan Testimony, Exs. DNR 1, 2, 6;'Ex.

Esses 20.
3. |

‘The geologic history of an 18-kilometer reach of the Uppe; River, which includes the
River section closest to the Esses parcels, was the subject of a geomdrphic ‘evaluatioﬁ by the U.S.
Depaftment of the Interior, Bu'reau of Reclamation.. The Bureau of Reclamation published a
report in July 2Q05, eﬁti’ded Reclamation Managing Water in the West, Geomorphic -
Investigation of .Quinault' River, Washington (BOR Report). The BOR uhdertqok this analysis to
better ﬁnderstand what opportunities exist to restore sockeye salmon habitat 1n thé Uppef
Quigault River. All of tﬁe scientists that testified in' this hearing relied exténsively on this repc;rt.

Lingley Testimony, Einersen Testimony, Toth Testimony, Reinhart Testimoﬁy, Embertson .

+ Testimony, Ex. DNR 20.

4,
Reu'eating‘gle;,cie;s originally formed Lake Quinault, which was once much more
extensive in size. As Lake Quihault receded, the ﬁive‘r incised into the rémaining glacial valley,
leaving beﬁjnd a series of terraces. The Esses site is located on a terrace caﬂed the Upper

Holocene surface. The active channel of the River has not flowed over this terrace for a few

| thousand years and flood flows from the River do not inundate the terrace. The terrace is at an

approximate elevation of 312 feet, roughly six feet above the flood plain of the River to the

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED) ’
PCHB No. 12-118¢ ’
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north.’. Einersen Testimony; Lingléy Testimony; Exs. DNR 6, pp. 4-6; DNR 20, pp. 20, 21; Ex.
Esées 20, pp. 3, 4. -
5.

The Esses site contains unique, incised, bath-tub 6r U-shaped channels that are roﬁglﬂy,
three to eight feet wide, at both the bottom and _the top, and four to fifteen feet deep. These
channels are ancient featur'es,' most likely caused by the drainage of the Co_lopel Bob Wildémeés
uplands to the south of the site, and pdséibly by the drainége of the historic Lake Quinault, The
bottoms of these channels are vegetated. While the parcels as a whole are mostly above: the
ﬂéod levei for a 100 year flood event® based on modeling the Nation had prepared for this
appeal, fhe bottoms of the incised channels are below the 160—ye& flood event. Embertson

Testimony, Mahan Testimony, Lingley Testimony, Mendoza Testiinony, Mobbs Testimony,

Einersen Testimony, Exs. A-28, DNR 6, Esses 20. -

6.

The Bottoms_ of these éhannels also contain streams labeled 1, 2, and 3 North and South .
for purposes of the forest pré,ctices applications. Streams 1 and 2 are on the Sherman Esses
ﬁarcel. | Streams 3 North and 3 Soﬁth. are on the Daman Family parcel._ The forest practices rules
requiré practitioners ;co measure streams by bankfull width, which is the area where a 'strean'l‘ A
flows regularly when it flows. The majority of the experts that testified placed the bankfull

width on these streams at an average of six feet, although it is difficult to determine bankfull

* Dr. Einersen concluded that the northern part of the Damon Family parcel lies about eight to nine feet above the
active channel of the River north of the site. Einersen Testimony; Ex. Esses 20, p. 11,

§ The 100-year flood event is the flood level that has a 1 percent chance of occurring every year. Embertson
Testimony.

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
PCHB No. 12-118c
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width of these streams because of their low flow and vegetation. Mést Testimony; McMurry
Testimony; Mahan Testimony; Ex. DNR 14; Ex. A-29, p M2-3 through M2-6. |
7. ' |
Water passes under the South Shore Road at a culvert on Stream 1, located on the
Shermé,n Esses p.roperty (West Culvert), and a culvert on Stream‘:l’a Noﬂ, located on the Daman |
Family propérty (East Culvert). These streams connect to the i{iver. Tliere is no bmﬁer to |
connectiﬁty for fish between Stream 1, Stream 2, and Stream 3 North and South, exqept the
absencé of continual water. Embertsc;n Testimony, Mobbs Testimony. - |
8.
Wa;ter flow in Streams 1, ,2’ and 3 is intermittent. Water flows in parts of St(:ream 1 during
some of the time. Much of the tim«:: Streams 2 and 3 are devoid of flow, and are either

completely dry or have small isolated puddles. Mr. Mobbs described Strearas 2 and 3 in.

particular as “flashy” because they flow mostly during winter heavy rain or fain—on—_snow ‘events

and for short durations. Shenhan Esses testified that based on his observations, _wafer flows m
Streams 1, 2,.and 3 for approximately one to four days per year. Bob Daman éstimated that

water flows in Stream 3 somewhere between 10 and 20 days per year, only during heavy rain
combined with rain 6n snow events, and lasting, at most, several hours. Casey Testimony;
Mahan Testimony; S. Bsses Testimony; B. Daman Testimony; Mobbs Testimony; Exs. DNR 1-0, |

13, 39, 40.

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
PCHB No. 12-118¢ :
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9.

The direction and source of water in these sti'eams is complicated. One direction of water
flow is ’north and west, originating in the Colonel Bob Wilderness highlands and rloWing onto
the Damon Family parcel across the aIiuvial fan feature evident on that property. The water
may also flow. underground in this area. This flow typically occurs in the winter and as the result

of heavy rain or rain-on-snow events. 'I'he run-off water flows through the streams through the

.culverts, under the South Shore Road, and toward the River, thus funct:romng asa tn‘rbutary flow

to the River. This is the direction of flow indicated on the DNR water typing'maps initially used

for these applications.. Casey Testimony; Mendoza, Testimony; B. Daman Testirnony; Exs. DNR

1,2, and 6.

10.

Water flow may also occur in the onposite direction, from the south side of both the East
and West Culverts, ﬂowmg under the South Shore Road and into Streams 1 and 3. Whrle no
witness that testlﬁed had observed flow i in this d1rect:lon there are pictures in the record of thrs
type of event Another source of water in these streams may be ground Water R Esses 4
Testimony, Casey Testlmony, Lingley Testimony, Mendoza Testimony, Exs. DNR 10 through
.12. |

1. .
It ts undisputed that young fish ineluding .sahnonids are present in Stream 1; however no

one has seen fish in Streams 2 or 3. The majority of the expert teshmony at the heanng supports

7 An alluvial fan is “a fan or cone shaped depos1t of sediment crossed and built up by streams.”
http://en.wikipedia.org/wiki/Alluvial_fan.

FINDINGS OF FACT, CONCLUSIONS OF A
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the finding that Streams 1, 2, and 3 provide off channel habit?.t for juvenile salmon during high
water events on the River. Cbhb Salmon, a type of Salmon present in the River, in particular
benefit from off channel habitat because Coho over-winter"in the River béfore headiﬁg out to the
ocean. Off channel habitatlallows young fish to remain in siower_ movin;g water when the flow in-
the main.river sysfem is moving too fast énd would move them tloo‘ qmckly out to thle‘ ocean.
Mobbs Testimony, Casey Testimony, Mendoza Testimony, Ex. DNR 13. |
12,
Because the main stem of the River is moving in a southwardlf direcﬁon toward the

Esses site, in the future it will be closer to the site. As the River géts closer, Streams 1, 2, and 3

.| will likely carry more water, and therefore become fish habitat for more days out of the year.

t

,Lihgley Testimony, Mobbs Testimony. ‘

2. The Channel Migration Zone (CMZ)
| | B -

A Channel Mgaﬁon Zone (CMZ), for forest practices purposes, is the: érea Where'a river
is prone to movq’in the next 140 years.. The purpose of the CMZ is to protect the riparian
management zone (RMZ) of a river, which i_s a minimum stream buff& thaﬁ conlri‘putes to stream
health by maintaining essential riparjan functions. Toth Testimony, Engle Testimony, Ex. A-30.

14, o
The Forest Practices Board Manual (Manual), a document approved by the Forest

Practices Board® but not adopted through formal rulemaking, is a technical supplemenf to the

¥ The Forest Practices Board is the entity c]iarged' with promulgating Forest Practices Rules. RCW 76.09.030, .040.

"| FINDINGS OF FACT, CONCLUSIONS OF

LAW AND ORDER (CORRECTED)
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rules. A group of 12 scientists and foresters developed the Manual. Itisa COnSensus product.' It

containé a very large section (60-plus pages) devoted to the delineétioﬁ of CMZs.. The section

| sets out detailed instructions for determining a CMZ, while allowing for some discretion on the

paﬁ of the practitioﬁer in making the deiiﬁeétion. Despite the level of detail in ﬁle Manual, there

is still no cookie cutter approachto a CMZ delineation. Engle Téstimony, Toth Tesﬁﬁqny, Ex

A-29. | | | -
15..

As stated in the Manual, “[t]he general methodology in this sectiop defines the CMZ
based on valléy and ﬂoodplain features and channel processes. The outer edge of the CMZ is
identified ;;sing historical map and photo analysis and/or current field evidence to pre&ict ﬁﬁ:ure '
chapnél migration.” Ex. A-29, p. M2-21. |

| . 16.

The Manuail_hreaks down the CMZ analysis into a series of component parts that the
prapﬁtioner cafn‘usevcollg'cﬁvely to deﬁne the boundan'eé of the CMZ. The manual clé,riﬁes ﬂﬁat .
all componeﬁt parts are not present in evefy CMZ analysis. 'i‘h_e compornents identiﬁed in the
Manual for a CMZ include: | |

1. The historical migration zone (HMZ) — The sum of all active channels over

the historical period (post 1900).

2. The avulsion hazard zone (AHZ) ~ The area not included in the HMZ where

the channel is prone to move by avulsion and if not protected would result in a

potential near-term loss of riparian function and agsociated hab1tat adjacent to

the stream.

3. The erosion hazard area (EHA) — The area not 1nc1uded in the HMZ where
“bank erosion from stream flow can result in a potential near-term loss of riparian

function and associated habltat adjacent to the stream.

FINDINGS OF FACT, CONCLUSIONS OF

" |LAW AND ORDER (CORRECTED) -
PCHB No. 12-118¢ .
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4. The disconnected migration area (DMA) — The portion-of the CMZ behind a
permanently maintained dike or levee. -

Ex. A-29, p. M2-21. , , ‘ : ’
17. - |
The Manuél devotes several pages to d;scribing how 6ne can ide_ntify the component '
parts. To identify the HMZ the_Manpal advises the 'practitioqer to loc;k at photos, maps, and field
evidence, and go back as far as the );ear 1900 if pogsible. The Manual suggests extendiﬁg' the B '

historical period at sites known to have been impacted by timber harvest activities-prior to 1900

or where historical informa’;ién such as General Land Office (GLO) maps and notes are .

available. Ex. A-29, pp. M2-25 to M2-27.
| 18.

The next potential component, the AHZ, is an area outside of the HMZ where the river is
prone to move; Thg Manual explains that channel avulsions are either “relatiVele sudden and
major shifts in the posi_tioq of the ,channell to a new part of the floodplain (first-order avulsion) or
sudden reoccupation of an Qld channel on the floodplain (second-.order avulsion).” Ex. A-29, p.
M2-27. The Manual states “ayulsion is likely to involve ﬂoodplajn surfaces, whére erosi-on inay.
involve higher floodplain and terrace edges.” Id. p. M2-10.-

| 19.
The third component, the EHA, is intended' to include .“those areas outside of the HMZ

and AHZ which are susceptible'to bank erosion from stream flow” and which can “result in a

potential near-term loss of riparian function and associated habitat adjacent to the stream.” Ex.

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
PCHB No. 12-118c
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A-29, p. M2-29. The Ma.nual provides a formula, which utilizes infofmation about past erosion
over a studied time period, to produce an av&age erosion rate per year. The formula then directs
the practitioner to,multiply the average erosion rate by 140 years in an attempt to predict where
the river nnght erode to in the future. The EHA is added to the area defined by the HMZ and -
AHZ to delineate the CMZ. Id., pp. M2-28 throﬁgh M2-30. “

| 20. -

The Manual instructs in several places to look for and consider the flood histofy of ariver
when delineating a CMZ. See, e.g. Ex. A-29, pp. M-22, M-26. Floodé have not inundated the
Esses parcels at least since the 1900’s. Sherman Esses testified that floods have not imumdated
his paréel in his 80 years of experience. The BOR Report provides data regarding the size of
flood events from 1900 to 2002.. The largest ﬂood was an estimated 60-year event in 1909. S.
Esses Testimony; Embertson Testimony; Ex. DNR 20, p. 26, Figure 7; Ex. DNR 39, p. 6.

21. |

Leif Embertson, river engineer, modeled how a 100-year flow would impact the Squth-
Shorel Road and the Esses parcéls. Based én his model, tI"lf: 100-year flow would result in .
ﬂodding over the South Shore Road, and on some parts of the Esses parcels, primarily in the
channels. His modeling also predicts there would be some shallow flood waters outside of the
channels on the Esses parcels. The Federal Emergency Management Agency (FEMA) hasA not-
reviewed Mr. Embertson’s modeling. Mr. Embertson is not aware of a 100-year flood event ever
actually happening in the area. Based on his modeling, Mr. Embertson conclﬁdes that portions of
the Esses parcels are below the modeled 100-year flood level. Embertson Testimony, Ex'. A-28.
FINDINGS OF FACT, CONCLUSIONS OF

LAW AND ORDER (CORRECTED)
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22,
The Board heard testimony from five geolo gists; two of whom had done CMZ

delineations specifically for both parcels (Ms. Lingley, a DNR geologist; and Ms. Reinhart, the

| Nation’s consultant), two that had performed CMZ delineations for just the Damon Family

parcel (Dr. Einersen and Mr. Toth, consultants on behalf of the Damon Family), and one that
reviewed the CMZ delineatiqns' prepared by the qthers (Dr. Abbe, on behalf of the Nation); Ms. N
Lingley, Ms. Reinhart, and Dr. Einersen provided CMZ del@neations drawn on maps. Mr. Toth
did not provide a CMZ delineation drawn on a map, but ﬁe did tgstify regarding his own CMZ
deliheatiqn. Lingley Testimony; Reinhart Testimony; Einersen .Testimony; Toth Testimony;
Abbe Testimony; Exs. DNR 6, 35; Exs. A-3, 4, 5, 28, 37, 49, 55; 67; Exs. Esses 20, 37.
: ‘ | A - : -

The experts that performed CMZ delineations had many areas of agreement. All four

placed the Esses parcels outside of the HMZ. All four experts agreed that the main channel of

‘ the River has‘ moved south over time and is gontinuing to do so. All four had their final CMZ

delineation coming very close to or past the South Shore Road at the Esses parcels. Lingley
Testimony; Reinhart Testimony; Einersen Testimony; Tot];i Testimony; Exs. DNR 6, 35; Exs. A-
5, A-37; Ex. Esses 20, 37. | |

| 24,

Of the four CMZ delineations presented to the Board, Ms. Reinhart’s anal-ysis. was the
only one that deviated from the approach outlined in the Manual. Ms. Reinhart’s delineation
identified a much larger AHZ and EHA than the other experts, resulting in a CMZ that 'éxtends
FINDINGS OF FACT, CONCLUSIONS OF

LAW AND ORDER (CORRECTED)
PCHB No. 12-118¢
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éntircly across the Esses pa;rcels to the valley wall. This d@ﬁheaﬁon was the result of Ms.
Reinhart’s determination that there were poltential avulsion areas in the vicinity of the Esses si‘.ce
that WOﬁld affect the CMZ in that area. She then applied an eros,i,on setback to the potential
avuisién sites she had identified, a step not provided fo¥ in the Manual, fesultin'g in an extensive
AHZ Finally, Ms. Reinhart made another adjustment to the “final” CMZ boundary, moving it a
few hundred feet south to reach the valley wall, anqtﬁer step not in the Manual but 'rather based
on her professional jﬁdgment. Dr. Abbe supportéd Ms. Reinhart’s analysis aﬁd explained the
adjustments are consistent with the intent and guidelines of the Manual and used. good sciencein -
determining the CMZ components. The Board finds, hqwever, that Ms. Reiﬁhart_’s analysis does -
deviate in sigr.tiﬁcant.ways from the Manual, a:qd that these deviations affect her CMZ
delinéaﬁon for the Esses parcels. Reinhart Testiinony; Toth Testimony; Englé Téstirﬁony; Exs.
A-3 through 5, A-29, 'Seétion 2, M2-25 through 29, A-55; Ex. DNR 35. | |

Of the remaining three CMZ delineations, one prepared by DNR’s geologist, and t§vo
prepared by consultants for the Damon Family, the Board'-ﬁnds thét all three followed the
Manual w1thm the bounds of discretion allotted to the practitioner in the manual. ‘N-one of the -
other e;iperts found any avulsion hazard area as a significant component of tﬁe CMZ that \;VOuld_
affect the CMZ for the Esses parqelé. This is consistent with the fact that the érea north of and

including the Esses parcels is on an upper terrace, and not on the floodplain of the river. The
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dominant river process that could have the potential to affect these parcels‘isl érosion, not
avulsion.® Engle Tgstimony, Lingley Testimony, Einersen Tesﬁmbnﬁf, Ex. DNR 20.
| 26.
Overall, the Board finds Ms. -Lingley’s CMZ analysis more persuasive than ’.chat of Dr.
Einersen or Mr. Toth for two primary reaséﬁs. First, Ms. Lingley based her HMZ on a longer

period of analysis. Ms. Lingley started her analysis from 1906, using the 1906 GLO survey

.| information, whereas Dr. Einersen and Mr. Toth starfec_i from 1939. The Board ﬁnds that the

/11906 GLO survey, while it may have contained some inaccuracies, pfovided sufficiently accurate

information to justify its use. This particular GLO survey containéd detailed survey notes. Tﬁe
survey enmmpassed an already pdpulated area, and therefore there was public interest and o
pressure to perform an accurate survey. 'The survey occufred in July, a time of generally good
Weather. The BOR report itself used fhe 1906 GLO survey when studying the HMZ. Ex; DNR
20, at 55, and Appendix J, p. 3. Here, Ms. Lingley’s use of the 1906 'info'rmation was waﬁmted
given that the BOR report notes that the River'valley was rapidly settled between 1900 and 1920,
and that tﬁe River ‘was already responding to human disturbaﬁces_ by the time of the earliest aerial

photo-graphs. Ex. DNR 20, p. 46. The Manual suggests extending the historical period at sites

| known to have been impacted by timber harvest activities prior to 1900 or wilere ‘historical _
| information such as GLO maps and notes are available. Ex. A-29, p. M2-25. The BOR report

| also concludes that the time period from 1906 to 1939 represents a period of heavy erosion on

the terrace bank, lending further support for the use of the GLO survey rﬁaterial. Ex. DNR 20,

® The BOR Report states that in this area “the south side terrace has been experiencing erosion in recent years” and
that “the terrace channels in the vicinity of this section [are] at risk for erosion.” Ex. DNR 20, p. 131.
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pp. 59, 60.A Théreforé, including this time perio'd in calculating an average erosion setback
results in a likeiy overstaternent of the average erosion, and thus ’cohsﬁtutés- a conservative
approach. Holt Testimony; Lingley Testimony; Einersen Testimony; Toth Testimony; Ex. DNR
6; Exs. A-29, pp. M2-25 to M2-27; A-49; Exs. Esses 20, 37.
' 27.

Secbnd, 1_:he Board finds that Ms. Lingley’s selection of segment length to calcglate an
erosion rate was more conservative, and therefore more persuasive, than Dr. Einarsen or Mr.
Toth. Ms.' Lingley used a long segment (9200 feet) to. calculate a historical average erosion rate '

of six feet per year. She then selected a shorter segment north of the ﬁarcel and near the Wilson

| Barn to calculate the erosion setback area. She selected this segnient because she had observed

that this area was subject to fh_'e' most recent aggressive erosion and she concluded that using this

segment would be the most conservative approach. Based 6n this segment, and using data from
iOS years, she calculated an erosion setback area of 1529 feet, and an erosion rate of 10.9 feet at
this section of the River. This can be ébmpared with ]jr. Einarsen’s approach in §vhich he |
selected a 1459 foot segment directly’ north of the Damon Family parcél, an area with
considerably less efosion, to arrive at an erosion rate of 2.3 feet/year, or a ipnger éecﬁon going .
one-quarter mile adee and one-quarter below the Damon Family parcel (4,495 foot segment) to
arrive at an érosion rate of 3.1 feet/year..m Neither of these segments included the meandg:r bend
north of the Wilson Barn where there is the most aggressive erosion. Lingley TestiI‘non3‘r,

Einersen Testimony, Ex. DNR 6, Ex. Esses 20. .

1% M. Toth selected a segment location directly north of the Damon Family LLC, evaluated a period from 1939 to
the present, and then arrived at an erosion rate of 3.2 feet/year. Toth Testimony. :
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28.

Based on her analysis, Ms. Lingley concluded that if the South Shore Road were not

{ present, the CMZ for the Quinault River, including the EHA, would reach past the South Shore

S

- | Road, and encompass over half of the two parcels.!! Based on her understanding of the Manual,

however, she coneluded. that the South Shere Road limits the CMZ for forest practices regulatory
purposes. Lingle.y. Testimony, Engle Testimeny, Ex. DNR 6. | |

| 29.

The Manﬁal addresses the effect of permanently maintained dikes or levees‘on' the
delineation of the CMZ in a section entitled Disconnected Migration Zaea. (DMA). Ex. A-29,p. .
M2-30. Marc Engle, a DNR Forest Pfactices Assistant Division Manager, was involved with the

committee that developed this chapter of the Manual. In Mr. Engle;s opinion, pursuant to the

guidance in the Manual, the South Shore Road acts as a channel limiting structure for the River.

The Manual also states that “a dike or levee is not consi@ered a ‘permanent dike or ievee’ if the
channe] 11m1t1ng structure is perforated by pipes, culverts, er other d;rainage structures that allow
for the passage of any life stage of anadromous ﬁsh and the area behind fhe dike or Ievee is
below the 100-year flood level.” Id. Mr. Engle testified that a public nght—of—way, which has

been mamtamed in the past, should be cons1dered a channel limiting structure regardless of

{ whether it contains culverts and whether the area behind it is below the IOO-year flood level.

Mr. Engle explained that the paragraph in the Manual that add.resses perforatlon by culverts

should be interpreted to address a concern raised by some members of the committee that Type F

" Dr. Einersen and Mr. Toth’s delineations reach almost to the South Shore Road in the area of the Sherman Esses
parcel. Toth Testimony, Einersen Testimony, Ex. Esses 20.
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waters passing beneath a pﬁblic right of way acting as a constructed .dike or levee for CMZ
purpoées might lose their status as fish streams, and 'therefore their npanan buffers. Mr. Engle
explaipe&' fhat the authors did not intend to ai)ply this paragraph to a structul;e that supports a
public right-of—vﬁj Engle Testimony; Lingley Testimony; Ex. DNR-6; Ex. A-29, p. M2-30.
30. |
The QIN’S Salmon Habitat Restoration Plan, Upper Quinault River (Restoration Plan)
describes the road sy'stem' around the upper River. It states: |
The North Shore and 'Sc;u'th Shore roads paraliel each side of the Upper Qﬁinault
River. The location of these roads has isolated the river from portions of its
floodplain and channel migration zone, resulting in a reduction.of total available
habitat area throughout the valley. The two roads essentially define the
available channel migration zone. .
Ex. A-63,p. 24.
31,
The South Shore Road is a major céllector road, the highest cafégory of rural highways;
The County is able to access FEMA money for repairs to this type of road whén the appropriate
circumstancés 'are.present. The road receives regular maintenance from Jefferson County |
because it is a popular loop road and provides access to federal iands including the Olympic

National Park. The County has armored sections of the road when the River threatens them.

There have been sections of the road eroded and relocated in other parts of the River valley.

. While the South Shore Road has not been constructed in the immediate area of the parcels to

withstand the River, it is likely that the County will armor the road if necessary to protect it from -
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erosion caused by the River. Abbe Testimony, R. Esses Testimony, Lingley Testimony, B.
Daman Testimony, Ex. DNR 6.

3. The Riparian Management Zone (RMZ)

32.
Sherman Esses and the Damon Family submitted separate forest practices applications,

which included alternate plans, on September 6, 2012. To lower overall costs of the regulations

| for small forest landowners, the law allows the landowners to apply for alternate harvesting plans

that allow for less restrictive conditions than'prescribed in the forest practices rules, if the public
resources will still be protected. See COLs 14-16. Alternate plans must proﬁde protection fér
the public resources at least equal in overall effectiveness to the protection pr'ovided by the rules. . |
Ex. A-30. The applications, ﬁumbered FP 261‘2019 and 2612020, proposed even-aged harvests
of 28 écres and 38 acres'respectively. Both applicati@ns identified Streams 2 and 3 on the
parcels as fish streams'? with bankfull widths of five-plus feet, and proposed harvest Within the |
RMZ on both sides of the streaﬁs pursuant'to alternate plans. The alternate plans for both
applicatiohs provide:

ThlS proposal includes “PF” streams based on characteristics that flows onljr

during short duration run-off events. There is very limited fish use due to

extreme water velocities during the storm events and dry stream: conditions for

the remainder of the year. Minimal riparian functions are occurring within these
. seasonal flowing streams.

142 For Stream #1 located on the Sherman Esses parcel the landowner submitted, and DNli approved, an alternate

plan which includes a 101-foot no-harvest riparian management zone from the bankfull width on each side of the
stream. DNR Ex. 1. No party challenges the RMZ on Stream 1. .
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Both alternate plans stated that the intent was to “adjust the tiparian protection applied to more
accurately reflect the amount of riparian function that can be achieved.” The proposed
management activities are the same for both plans:

Along type “F” streams #2 and #3 a riparian buffer of 1-tree width will be
applied to include all trees directly connected to the terrace “break in slope.” A
30’ equipment limitation zone will also be applied. WRTs and GRTs will be
left in association with their RMZs where possible. RMZ trees will be marked

- with blue paint. Trees blown down into (or across) the streams shall be bucked
2’ outside of the terrace ‘break in slope’ and the spanning portions shall remain
in place. 3-root wads will be placed in the stream channel within stream #1

(fixed width buffer area) to enhance the only fish use areas within these stream
systems. -

‘| Casey Téstimohy, Mahan Testimony, Exs. DNR 1, 2.

33.

DNR convened an interdisciplinary (ID) team on September 24, 2012, to review the ’
proposed altexﬁat'e plans contained in the applications. The landowners, the Nation, Washington
State Depé_.rtment of Fish apd Wildlife (WDFW), Washington Séate Department of Ecology
(Ecology), United States Fish and Wildlife Service (USFW), and the National Oceanic and.
Atmosphenc Admmlstrauon N OAA) were invited to the ID team meehng Several of the ID
team participants expressed concern that the one tree width RMZ was madequate because 1t

would not provide sufficient shade, sediment ﬁltramon, bank protection, large woody debns

.(LWD), and riparian nutnents espec1a11y given the effects of trees blown down by the wind

(blowdown). Ecology suggested that no-cut buffers extending 25 feet per side from bankfull
width for both Streams 2 and 3 would be sufficient. Casey Testiﬁnony, Mahan Testimony, Exs.

DNR 1 through 3.
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34. .
Based on input from the ID team, DNR modified the proposed RMZs for Streams 2 and 3
prior to approviﬁg alternate plans. FPA 2612019, as approved, provides:
1. No harvest within 35 feet of the terrace edge on both sides of creek 3 (from
the County Road CMP to the spur road CMP at the south end of the harvest
proposal approx. 1,4507)."
2. Place or directionally fell wood approximately every 100 feet across creek 3.
Wood must be at least 10 inches in diameter at the small end and sixteen
(16) feet long. Wood must be either felied directionally or placed in the
channel at a 45 to 90 degree angle so that at least one-end is located within
 the bankfull width. See HPA issued by WDFW.
Mahan Testimony; Casey Testimony; Exs. DNR 1, 2.
35.
The functions performed by riparian corridors on streams generally include stream

shading, stream bank stability, wood debris availability and recruitment, sediment filtering, and

nutrients and leaf litter fall. Ex. A-30, pp. M2-2, M2-3. Due to the unique characteristics of the

.| Esses site, not all of the riparian functions are of equal importance. *At this site, all of the

witnesses agreed that the most important riparian function for this system, and the one which is
most deficient on the site as exists tbday, is LWD. Becaﬁse the streams do not flow during the
summer months, and because the mountains provide overall shade to the site, shade is not a
riparian function of concern. Because the streams are loyv energy énd the banks are wide and - -

stable, bank stability and sediment filtering are not riparian functions of great concern. Further,

3FP 2612020 contains identical language except it addresses creek 2 (“from the end of creek 1 to the Juncuon of
creek 3 approx. 1,130’”). Ex.DNR 2.
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‘| because the area of influence™ for bank stability on this site is 15 feet from the bankfull width,'*

and the area of influence for sediment fltering is 30 feet from the bankfull width,1® the 35-foot | |
RMZ ﬁ:o.m the terrace edge contained in the approved permit more than meets this 1'equiremen’t..17
There are also sufficient understory plants growing in‘ the channels and on the terrace tops to '
provide leaf litter and nutrient;g. Mobﬁs_‘ Testimony, Mahan Testimony, McMurry Testimony, -
Mendoza Tesﬁmony, Ex. A—30. '
36.
The Manual explains the importanc,e of LWD as follows:
LWD prO\"ides important habitat diversity by providing structure for s’cabilizing
streambeds, building floodplains, storing sediment, retaining spawning gravels,
maintaining flow complexity, storing nutrients, and providing habitat for fish
and/or stream-associated amphibians. .
Ex. A-30, p. M21-6. It suggests 'managing for the potential recruitment of LWD for both the
short and long term. Id. p. M21-7. | |
37.
The Manual estimates the area of influence for LWD for alternate plans as the distance -

equal to 75 percent of the 100-year site potential tree height of the tallest trees on site, which on

these parcels would be approximately 105 feet. Mendoza Testimony; Ex. A-30, p. M21-6. Trees -
. ) L .

“The Board Manual explains that the ““area of influence’ is the area that may affect a particular riparian function.
Site specific conditions determine the size of the area of influence for each riparian function.” Ex. A-30, p. M21-3.
** The area of influence for bank stability is usually a distance one-half the average crown diameter of the dominant
conifer trees closet to the outer edge of the bankfull width, Ex. A-30, p. M21-5.

16 The area of influence for sediment filtering is usually within 30 feet of the top of the first terrace beyond the outer

?7dge of the bankfull width. Ex. A-30, p. M21-7. :

It does not appear that the one tree width RMZ from the terrace break, which was the RMZ proposed in th
alternate plan, would adequately protect the area of influence for sediment filtering. Mr. Mendoza provided the only

testimony regarding the width of a one tree width buffer when he stated that a 35-foot buffer is about two tree
widths. R
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closest to the stream have the highest potential to fall into the stream. Ninety percent of LWD

recruitment comes from trees within the first 50 feet of the bankfull widﬁh of a stream. Mahan

Testimony. The trees in the outer buffer areas play more of a role in Iong term LWD
recruitment. On'Streams 2 and 3, there are generally no trees within the incised channeis. The
trees closest to the streams start at the top of the terrace break. This means that of the crucial
first 50 feet for LWD recruitment, approximately 16 to 20 feetAwiII not provide any LWD
because it is devoid of trees. Another factor affecﬁng LWD is blc;wdowﬁ of the trees in the
RMZ. ‘These parcels are subject to strong winds, and tﬁcrefore there is significant blowdown
potential. Mobbs Testimony, Mendoza Testimony, Mahan Testimony. |

| 38.
In addition to the lack of trees growing close to the streams in the incised channels, these

parcels have other impediments to natural LWD recruitment. One problem is the voids in the

| surrounding tree stand that leave large gaps with no natural LWD recruitment potential. Another

problem is that when trees fall on the site in the riparian areas, they tend to bridge the incised -
channel, instead of falling into the much smaller streams at the bottom of the channels.'_ This
prevents the wood from getting in coi;tact with the ~wate1j; even during the periods when the
streams have wat.er. In addition, because the site is relatively flat up to the terrace break, the

trees in the riparian area will not necessarily fall toward the streams. Mahan Testimdny; Exs.

DNR 1, 2.
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3.

The wood pléceﬁlent strategy imposed on the permits will I;rimari_ly address the lack of
LWD on these pércels in the near term. The cénditions requiré the landowners to place LWD in
the channel of the stream at regular intervals of 100 feet, and in such a manner that' at Jeast one
end is located within the bankfull -width éf the stream. The condition requires that the placed
wood be 10 inchég in diameter at the small end and sixteen feet long. Pieces meeting this
requirement would gencraﬁy be about 16 inches at the large end. While the conditions do not
specify a particular species of wood, the majority of the trees in the area of the streams are
conifer, and therefore DNR anticipates that most of the placed LWD will be conifer. Conifer
d'fscor.npqses‘ slower than-dme.r wood types, and therefore contributes wood to a stream over a
longer period of time. Mahan Testimony; Mendoza testixﬁony; Exs. DNR 1,2.

a0 |

The bankfull widths of Streams 2 and 3 are significantly ﬁaﬁower than the incised
cﬁannels the streams are located in, and therefore a 35-foot buffer from the tezrace; edgeis -
ecjuiyalent to a 40- to 60-foot buffer from the bankfull width. The ADNR chose to start the RMZ

from the terrace break instead of the bankfull width because on this site the b;:mkfull width 1s

difficult to locate. Mahan Testimony, Mobbs Testimony.

41.
The Board finds that the conditions on these applicétions requiﬁng a 35-foot buffer from
the terrace edge do not provide sufficient LWD recruitment for these parcels, even given the

additional LWD placement. Because most of the LWD comes from the first 50 feet of buffer
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from the bankfull width the Board finds Ithat a full 50 feet of forested buffer is necessary for ‘ |
LWD recruitment on Streams 2 and 3. Therefore, the 35-foot RMZ on these applications does

not meet the LWD riparian function. Instead, the Board finds that the condition should require a

.| 50-foot no-cut buffer from the terrace break. A 50-foot no-cut buffer would also help to offset

the 1mpacts of blowdown. Mahan Testlmony, Mendoza Testimony, Mobbs Testlmony
| 42,

The original buffer proposed by the lan&owners (ene tree width from the terrace break) is
not adequate to meet the riparian funcﬁons of LWD-recruitmen-t for these parcels for the same
reason as the 35 foot no-cut buffer condition. Further, the one-tree-width buffer would suffer
even more from the effects of blowdown Mendoza Testimony, Mahan Testimony.

4, The Nation’s Restoration Plan

43. ‘

The Nation has a federally protected treaty right to take ﬁsh' from the Upper River Valley,
which is within their usual and accustomed fishing area. The River and its sahnen runs have
economic and cultural significance to the Nation. The Blueback sockeye in particular is a
cultural icon for the Nation aﬁd is mﬁque to the River. Bingaman Testimony, Mobbs. Testimony,
Ex. A-63.

| 44.

The sockeye salmon runs in the River have declined dramatlcally over the last century

Concern regardmg these negative changes prompted the Nation to ask the Bureau of

Reclamation in 2001 to evaluate the Upper Quinault River sockeye habitat. Ex. DNR 20, p. 1.
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The resulting BOR Report concluded that a primary reason for this decline is the clegring of
mature forests and large v;/oody debris from ‘the historic floodplain of the River, which has
caused the Rz"ver to lose stability and simplify in shapé. This change in the River hés reduced its
ability to create and mamtam habitat for salmon, because as the River rﬁoves across the
floodplain it destroys productive habitat. A primary limiting factor to salmon production in the
River is av(ailabﬂity of older side and terrace tributary channels that persist for more than 30
years. Bingamaﬁ Testimony; Ex. A-63, p. 17; Ex. DNR-Zd, pp. 5-9. -
' 45,

Using the hlformaﬁon from the BOR Report, the Nation déveloped a Restoration Plan in
2008. Ex A-.63. The Restoratic;n Plan purposes an ambitioﬁs, miulti-million dollar, long-term -
(75 years) framework to reétore the stability of the main channel of the River. Ex. A-63, pp. viii, 4
17. The Nation intends the plan to restore the sockeye runs in the River by reestablishing the
River’s flood plain, controlling the>mov.ement of the River across the floodplain, and |
reestablishiﬁg an anabranching form.. If the -Na’cion achieves these goais, and the River réturns to
an anabrapch:ing form, the result will be less migration of thé River. The core E':lemenf.:s of the
Restoratién Plan.-inélﬁde construction of en"gineeredl log jam; and application of reforestation
methods. ’i‘he Nation has spent over four million dollars and countless staff hours implementing
the plan to date. ”fhe Nation has already implementéd several projects on the ﬁpper Quinault
River, but becauge of funding issues, it is ﬁot known whether the Plan will be fully impl_eménted.

Bingaman Testimony, Abbe Testimony, Ex. A-63.
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46.

Any Conclusion of Law deemed to properly be considered a Finding of Fact is hereby

' gdopted as such.

Based on the foregoing Findings of Fact, the Boar‘d enters the following:
CONCLUSIONS OF LAW
| 1.

The Board has jurisdictiori over the subject matter and the pafties pursuant to RC.W:
43 .21B.11v6(1)0). The Board reviews the iséues raised de novo. WAC 371-08;485(1). These -
consohdated appeals mvolve challenges to two approved forest practlces perm1ts and therefore
the appealing partles have the burden of proof. WAC 371-08-485 (3). Q[N appealed the per:mts ,
on the CMZ issue, and therefore it has the burden of proof on this issue. Both Esses and QIN !
challenge the RMZ conditions imposed on the permits, and therefore both héve the burden of
proof on this issue. |

2.

The prg-heaﬁng order idc;ntiﬁes the following issues: '®

1. Whether the Forest Practices chz;nnel migration zone of the Quinault River impacts -

the forest practices proposed in Application Nos. 2612019 or 2612020, and if so,
whether the Act and Rules require further conditioning on the applications?

%8 There were originially six issues in this consolidated appeal. The Board dismissed issues 4 and 5 during'motion
practice. 'See Order on Motions for Summary Judgment, Cross Appeal, On-Site ID Team Water Typing Meeting,
and Dismissal of PCHB No. 12-071 and 12-078, issued December 13, 2013 (Summary Judgment Order). Issue 3,
which challenges whether the Board can provide effective relief on the RMZ issue, was an issue put forward by
Esses. Esses did not address this issue in their pre-hearing brief, opening statements, or closing arguments, nor did
they offer any evidence on this-issue at the hearing. Therefore, the Board concludes that Esses abandons this issue.

Dep't of Natural Res. v. Browning, 148 Wn. App 8,21, 199 P.3d 430 (2008)(citing State v. Dennison, 115 Wn.2d
609, 629, 801 P.2d 193 (1990)). ' '
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2. Whether the alternate pléns for Application Numbers 2612019 or 2612020 suitably
protect the riparian functions of Type F creeks 1, 2, and 3 pursuant to the process and
standards set forth in WAC 222-12-040 and WAC 222-12-04017

6. Whether the Board has jurisdiction to determine damages, and if so what damages
were suffered by Esses, if the QIN’s Temporary Restraining Order and Temporary
_ Suspension Order were improperly secured‘7

1. IssueNo, 1: The CMZ

3
' DNR approved Application Nos.'2612019 and 26120:20 without having completed an
analysis of Whether any portion of the parcels were within the CMZ or RMZ of the River. After
approval, DNR did have Ms. Lingley complete a CMZ a.oalysis. Based on this ar1a1ysis DNR
now contends that the southem edge of the River’s CMZ is delineated by the north side of the
South Shore Road.®® QIN, based on Ms. Reinhart’s delineation, contends that both parcels are
located completely within the River’s CMZ. The Damon Family offers two delineations, one

from Dr. Einersen and one from Mr. Toth, and based on these delineations argues that the

|River’s CMZ stops further north of the South Shore Road, at least in the vicinity of FP 2612019,

4,
WAC 222-16-010 provides the forest practices regulatory definition of CMZ. The rules

define the CMZ as:

1"The Board concluded in its Sumumary Judgment Order that it would not address this issue until after the final
hearing. Based on the Board’s decision here, the Board now concludes that Issue 6 is moot. Analysxs of the basis
for this conclusion is in Conclusions.of Law, § 3, Infra.

2 Because DNR approved the applications prior to completmg its CMZ delineation, the applications as approved do
not reflect the effect of the River’s CMZ. DNR preparéd two stop work orders to impose the additional restrictions
that would result from the DNR’s CMZ analysis, but did not issue them because QIN had already appealed the
applications and the Board had issued a stay. Mahan Testimony; Exs. A-71, 72.

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
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[TThe a;fea where the active channel of a stream is prone to move and this results
in a potential near-term loss of riparian function and associated habitat adjacent
to the stream, except as modified by a permanent levee or-dike. For this purpose,
near-term means the time scale required to grow a mature forest. (See board
manual section 2 for descriptions and illustrations of CMZs and delineation
guidelines:.)

WAC 222-16-010 (“channel migration zone (CMZ)™).

5.

The Board Manual referencéd in the rule, while not itself a rule, provides advisory .
technical guidance on how to apply this definition as a technical matter. WAC 222-12-090; The
Manual représents a consensus effort by a group of scientists and foresters to apply the best
science to the policy decisions made by the Forest Practices Board. The Forest Practices Board
approves the Manual. Id.

6.
. The regulatory effect of the CMZ, once dehneated is'not in dispute. WAC 222-30-

020(13) proh1b1ts harvest construcuon, or salvage within the CMZ with only limited exceptions

for road crossings and yarding corridors. The outer edge of the CMZ provides the starting place

for the RMZ, which is also an area of restricted harvest. In this case, the River’s RMZ would
extend 140‘fcet from the edge of the CMZ. WAC 222-16-010 (“riparian management zone”);
WAC 222 30-021. Therefore, if the Esses parcels are within the RIVCI' s CMZ, or within the

RMZ for the CMZ, DNR s approval of the applications is mvahd

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
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7.

In the face of competing CMZ delineatidns from qualified expefts,' the Board concludes .

| that the delineation that is consistent with the rule definition and the technical guidance provided

in the Manual is the most reliable, as it is based on well-developed sc1ence-based gmdance

| approved by the Forest Pracuces Board The Board has found, based on cons1derat10n of the

testimony of all of the experts, that Ms. Lingley’s approach to delineation of the CMZ was the _
ﬁost.consisfent with the rule definition and Manual. Thé Board has ‘als,o found that it is most
credible because it is based on the longest period of analysis for establishment c;f the HMZ, and
because it takes a conservative approach to the erosion calculation while still being consistent
with the Manual. Further, the Board concludes that it is appropriate to give deference to DNR’s

position on a technical matter, given that DNR is the regulatory agency with specializ’ed

- knowledge and expertise in the area of forest prac’uces and the agency charged by the

Legislature w1th enforcement of the Forest Practices Act and rules. RCW 76.09. 040(1)(c), Port
of Seattle v. Pollution Control Hearings Bd., 15 1 Wn.Zd 568, 594-95, 90 P.3d 659, 673 (2004),
citing Deparn;zent of Ecology v. Public. Utility District No. 1-of Jefferson Cour_ziy, 121 Wn.2d
179, 849 P.2d 646 (1993), aﬂ’d, 511 U.S. 700, 114 S.Ct. 1900, 128 L.Ed.2d 7‘1‘6 (1994); Strahm
V. DNR,'PCH"B Nos. 11-045 & 11-068, 9 14 (Order Granting Summary Judgment, Oct. 29,
2012). k | |
8.
Based on Ms. Lingley’s delineation, inciuding her calculation of an erosion rate that

results in an extensive EHA in the vicinity of the parcels, the CMZ extends in a southerly -

| FINDINGS OF FACT, CONCLUSIONS OF

LAW AND ORDER (CORRECTED)
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direction beyond the South Shore Road and a;;proximateb'f half way into the parcels. This
directly raises the question of the effect of th_e road on the forest fractices regulatory CMZ
delineation; specifically, whether the road is a channel limiting structure that would Iimit‘the
River’s CMZ to the South Shore Road at the Esses parcels. "
9.
The Board Manual addresses the effeet of permanently maintained dikes or levees on the

delineation of the CMZ. The section in its entirety states:

Disconnected Migration Area (DMA): The disconnected migration area (DMA)
is the portion of the CMZ behind a permanently maintained dike or levee. The
CMZ of any stream can be limited to exclude the area behind a permanent dike
or levee provided these structures were constructed according to appropriate
federal, state, and local requirements. As used here, a permanent dike or levee is
a channel limiting structure that is either:

1. A continuous structure from valley wall or other geomorphlc structure that
acts as a historic or ultimate limit to lateral channel movements to valley
wall or other such geomorphic structure and is constructed to a continuous
elevatmn exceeding the 100-year flood stage (1% exceedance flow); or

2. A structure that supports a public right-of-way or conveyance route and
receives regular maintenance sufficient to maintain structural mtegnty
(Figure 19).

A dike or levee is not considered a “permanent dike or levee™ if the channel }
limiting structure is perforated by pipes, culverts, or other drainage structures

that allow for the passage of any life stage of anadromous fish and the area

behind the dike or levee is below the 100-year flood level.

The Washington Department of Fish and Wildlife (WDFW) and the Indian
tribes can often provide assistance in evaluating the potential for seasonal fish
passage and use of the floodplain, as well as details on dike permitting.
Applicants should also contact local, state, federal, and mbal entities to make
sure that there are no plans to remove the structure

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
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Ex. A-29, p. M2-30. This written ‘des'cription is followed by an aerial pﬁbtograph §f aCMZ-
disconnected by a Public right-of-way. Id., Figure 19. . |
v - 10.°
QIN argues, based on this section, that the South. Shore Road is not a “permanent dike or
levee” that limits the River’s CMZ Becausé (1) it contains culvefts and (2) the area south of thg '
road is below the IOO-year flood level. QIN bases this intefpretation on the conclusion that the
first unnumbered paragraph after point 2 applies as a limitation to both poiﬁt 1 and point 2. .’I;he
structure of this section supports the Nation’s interpretation; however it is problematic because it .
would eliminate virtually all roads from ever constituting channel limiting structqres because -
most roads have culverts. This result does not make sense, given that the authors of the Manual
chose to include point 2,.and under QIN’s interj::arctation point .2 would be mééziiﬁgless.z '1tis
also in'c';onsi'stent with the depiction i;l Figure 19, which shows aroad operating té lirnit a CMZ.
There is no reason to think that the road in the Figure, like most roads, would not have culverts.
Finally, it is inconsistent with the deﬁnmon of “dike or levee” found in the glossary section of
this Board Maqual chapter. This definition states:
dike or levee (cénistructed): A continuous sﬁ'uctllré from vailey wall to valley
wall or other geomorphic feature that acts as an historic or ultimate limitto
lateral channel movements and is constructed to a continuous elevation -
- exceeding the 100-year flood stage (1% exceedance flow); or a structure that

supports a public right-of-way or conveyance route and receives regular -
maintenance sufficient to maintain structural mtegnty

| %' A principle applied by the Courts when construing an ambiguous statute is that all language within a statute must

be given effect so that no portion is rendered meaningless or superfluous. Muckleshoot Indian Tribe v. Washington:

Dep't of Ecology, 112 Wn. App. 712, 720, 50 P.3d 668, 673 (2002) review denied 150 Wn.2d 1016, 79 P.3d 446
(2003). .

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)

.|PCHB No. 12-118¢

31

e T T
: ' : 000318




10

11

12

13

14

15

16
17
18
19
20

21

Ex. A-29, p. M2-61. This definition does not include any of the limiting language regarding the
presence of culverts or the 100-year flood level in the clause pertammg to roads. . |
| - 11. o
DNR offered a reasonable explanahon at the hearing as to how this Manual section came °

to contain the language at issue. DNR explained that members of the committee added this

paragraph after, they completed the rest of the Manual chapter to address a concern that Type F

waters passing beneath a pubhc nght of way that acted as a constrhcted dike or levee for CMZ
purposes, mlght lose their status as fish streams, and therefore their riparie.n protections. Engle
Testhnony. . With this explanation in nh'nd, and-given all of the reasons why the interpretation
advocated bjr the Nation is not reasonable, the Board concludes that the better interpretation of
ﬁis section of the Manual is that the };jaragraph ‘beneath point 2, stating that a dike or levee is not -
considered a “permanent dike or levee” if the lchannel limiting structure is perforated by'draihage
structures, does not apply to limit point 2, which pertains to structures supporting public right of '
ways. Further, this is the interpretation advocated by DNR, the agehcy charged by the
Legislature with enforcement of'the Forest Practlces Act and rules, and therefore the Board
concludes that DNR’s mterpreta’uon of this ambiguous sectlon of the Board Manual is entitled to
deference. Friends of the Columbia Gorge, Inc. v. Washingfon State Forest Practices Appeals

Bd., 129 Wn. App. 35, 56, 118 P.3d 354, 364 (2005).

FINDINGS OF FACT, CONCLUSIONS OF
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12.

QIN further argues.that the South Shore Road in the vicinity of the parcgls willnot - .

1 function as a permanent dike or levee because the County has not'currenﬂy built it to withstand

the erosive forces of the River.. There have been sections of the road eroded and relocated in _
other parts of the River valley. All parties agree that the South Shore Road in the area of the
parcels, while well maintained now, would not hold the River back if it approaches the road.

However, the River has not approached the road in this area to date, so Jefferson County has not

| had to take action to protect the road. The County has protected other sections of the South

'Shore Road through armoring, however, when those sections were threatened or damaged by the
River. DNR argues', and the Board agrees, that based on the history of efforts to protect the road
from erosion and the reliance of the residents and the local, state, and the federal éovefr;merits on
the South Shore ﬁoad, itis reasonéble to conclude that Jefferson County will take similar action

in the future to protect the South Shofe Road from the River in the vicinity of the parcels. This

épproach is supported by the language in point 2 of the manual which identifies a road that

| “receives regular maintenance sufficient to maintain structural integrity” as one that should be

| considered a permanent dike or lévy. Ex. A-29, p- M2-61.

13.
The Bqard concludes that DNR’s CMZ analysis, which ends the CMZ delineation at the

north side of the South Shore Road, is scientiﬁ.cally supportable and most consistent with the -

{ policy direction identified in the Manual. Based on this CMZ delineation and the forest practices

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
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rules, the Quiﬁault River RMZ for FP’s 2612019 and 2612020 should begin at the northern side

of the South Shore Road, and extend for 140 feet into the Esses parcels. WAC 222-30-021.2

2. Issue No. 2: The Alternate plans
4 e
RCW 76.09.368 sets out the intent of the Legislature that “small forest landowners have

access to alternate plan processes or alternate harvest testrictions, or both 1f necessary, that meet-

-1the pubhc resource protection standard set forth in RCW 76.09.370(3), but wh1ch also lowers the

overall cost of regulation to small forest landowners ....” RCW 76.09.370 clanﬁes that

alternate plans should provide. prptéctio;i to public resources at least equal in overall

'efféctivgness to the forest pracﬁceé rules by alternate means. RCW 76.09.370(3); WAC 222-12-
10401¢6). '

15.

WAC 222-12-0401 sets out the process for applying for an alternate plan. A plan must “
include a description of how it proizideé “public resource protecﬁon to meet the épprova}
standar&,‘including a deécriptidn c;f tﬁe proposed alternate management stra.tegy, prescriptions,
and where applicable, aquatic resource énhancements” and “[a] list of the forest practic_:es“i;ules
that the alternate management plan is intended to replace.” WAC 222-12-0401(3)(b)(c). AThe

rule goes on to provide for an ID team site visit prior to approval. WAC 222-12—0401(5).

2 The Board notes that based bn its conclusion that the South Shore Road limits the CMZ, the CMZ would end in

the same place (the north side of the South Shore Road) regardless of whether the Board uses Ms. Reinhart’s CMZ

delineation or Ms. Lingley’s.

; . . .
FINDINGS OF FACT, CONCLUSIONS OF

| LAW AND ORDER (CORRECTED)
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16. _

For FP No. 2612020, Shermén Esses proposed to use a “templaté qiterﬁate plan” for his
altema;cé plan for Stream 1. A template alternate plan is an alfema;ce plan developéd by DNR
based on direction from the Legislature, for use by small landowners. RCW 76.13.1 10(3), WAC
222-12-0403, Ex. A-30; p. M2-8 through M2-16. The specific template alternate plan used on
FP No. 2612020, Template 2, provides for a 101-foot no-harvest RMZ from the bankfull width
on each side of Stream 1. Id., pp. M21-15; M21-16. Template 2 replaces the RMZ requiremeiits
of WAC 222-30-021(1). DNR approved the Template 2 alteméte plan for Stream 1 without
modification. No party challenge\s the RMZ on Stream 1. The Board qoncludes that the RMZ
for Stream 1, as stated in the approved FP No. 2612020 satisfies the requj_rements of WAC 222- -
12-040 and 0401. |

17,
FP ﬁoé. 2612019 and 2612020 also éontained proposed alternate plans to replace the

RMZs on Streams 2 and 3. Pursuant to the regular forest practices rules, these streams would

: requiré a 140 foot buffer from the bankfull width of the streams. See WAC 222-3 0-021. ‘The

proposed alternate plans, Wthh were not template alternate plans, proposed one tree width
buffers for Streams 2 and 3 Esses argued at hearing that the one tree width buffer would be at
least equal in overall gﬂ‘cchveness for the streams as the rule based RMZ.
| 18.
Members of the ID team and DNR staff that rgviewed these applications concluded that
the one tree width buffers were inadequaté, primarily 1b.ecause ;chey did not provide adequate
FINDINGS .OF FACT, CONCLUS'IONS OF

LAW AND ORDER (CORRECTED)
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| LWD recruitment. This is especially true given the anticipaied blowdown on the site. The

| Board agrees. The Board concludes based on the facts presented at the hearing, that the one-tree

width standard does not adequately proted the riparian functi(;un of LWD recruitment.
| | TS |

The applications, as approved by DNR, contain 35—fodt no-cut buffers froxp the top of the
terrace break on Streams 2 and 3, anci a requirement of plécement' of LWD in Streams 2 ana 3.
DNR contends that this buffef and LWD placement requiremenf are equally protective of the
riparian functions on this site as the 140-foot RMZ‘required under WAC 222-30-021(1). QIN
contends otherwise, and the Board aéees. The Board concludes that the 35 foot bufferis .

inadequate to meet the riparian function of LWD recruitment. Instead the Board concludes that a

50 foot buffer from the terrace break, along with the placement of LWD, is necessary to

adequately protect the riparian functions on this site.
| | 20.

The Board has found that because of site specific characteristics, the only riparian
function on this site not adequately protected by'a 35-foot buffer from the terrace break is LWD |
availability and recruitment. The availability and recruitment of LWD is of prirhary concern on
this site, and most of the LWD rccrui!;meﬁt comes from trees locétea w1th1n the first 50 feet of a
stream. On this site, due to the large inci‘sed‘cha.nﬁels that coﬁtﬂn small strea:rﬁs, there are no
trees betwee;n the bankfulli widtll of the small streams and the terrace break. Therefore, the

Board concludes it is necessary to begin the RMZ from where the trees start at the top of the

terrace break and protect a full 50 feet of trees to ensure adequate LWD recruitment.

FINDINGS OF FACT, CONCLUSIONS OF
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2.

' _ The Board concludes that the placement of wood in Sreams 2land 3 is~necessaty to
provide short term LWD availability.> The Board concludes‘that the condition as drafted on the
approved apolioaﬁons is adequate to satisfy this need, given that the wood will be generally 16
inches at the large end, ahd primarily conifer, due to the presence of predominantly conifer on:

the parcels in the vmlmty of the streams.

3. IssueNo. 6 Damages . -

22. .

After appealing the validity of DNR’s approval of FP 261 2019 and.2612020- QIN ‘sought
an mjunctlon, proh1b1t1ng Esses ffom cutting trees on the parcels pending a full ev1dent1ary
hearing on the merits of QIN’s appeal The Board’s pres1dmg officer issued an emergency
discontinuance order,.wluch was effective for 14 days. Order Grantmg Temporar:y Restramzng
Order, issued November 9, 2012. In response to a motion from QIN, the Board subsequently
dissolved ﬁle emergency dlscontlnuance order and issued a temporary suspens1on order, and

required the posting of a $50,000 bond as secunty. Order on Motion for Temporary Suspension,

issued November 21 2012. The temporary suspension order allowed Esses to remove trees from

the site that had been previously cut, but not to do any further cutting of trees. The suspensmn

order was to remain in effect until the Board issued a final decision on the merits.

% This remains true even with 50-foot buffers because the standing trees provide long term LWD recruitment

* | potential, but the wood placed in the streams addresses short term LWD availability. See FF 37, 39, supra. -

FINDINGS OF FACT, CONCLUSIONS OF
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23.

"Esses appea_led the emefgency and temporary suspension order to the Superior Courf,
which upheld the orders and remaﬁded to the Board for further prdceedings. Order and
Judgment Affirming the Order of the Poléutz'on Control Hearing.E Board, Case no. 12-2-02624-3,
issued Apiil 3,2013. Pursqanf to this 'Court direction, 'the Board acted on pénding motions and.
then coﬁducted this evidenﬁary hearing. The Board has now cpncluded its prodeedings, and
determined that baseci on the findings and conclusions above, DNR improferly appr‘oyed Fp |
2612019 and 2612020, and that the applications as approved Qaé invalid.

' ' 24. .

On the basis of this final decision, the Board concludes that Esses was not wrongfully |
restraiged from proceeding with harvestAund'er these invalid permits." See Nintendo of Am., Inc. v.
Lewis Galoob Toys, Iné., 16 F.3d 1032, 1036 (Oth Cir: 1994), cert denied 1 158.Ct. 85
(1994)(holding that a party has beeﬁ wrongfully enjainedz“ within the meaning of Rule 65(;:)
when it turns out the party enjoined had the right all along to do what it was enjoined ﬁo£n |

doing).

24 As the Nintendo Court explained, there is a difference between a party being wrongfully enjoined and an
injunction being wrongfully issued. As that Court states: *“We prefer the wording of Rule 65(c), which speaks in
terms of a party who has been ‘wrongfully enjoined,’ rather than the wording in some cases in other circuits which
refers to an injunction as having been ‘wrongfully issued.’ Fed.R.Civ.P. 65(c). A court that complies with the '
applicable law in issuing a preliminary injunction does not ‘wrongfully’ issue it. Indeed, in an earlier appeal in this
case we upheld the district court's issnance of the preliminary injunction.” Nintendo, 16 F.3d at 1036. Likewise

here, the Superior Court has already affirmed the Board’s issuance of its emergency and temporary suspension -
orders. :

FINDINGS OF FACT, CONCLUSIONS OF
LAW AND ORDER (CORRECTED)
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Here, Esses did not have the right to Harvest under these impropéﬂy approved permits,

- | and therefore Esses was not wrongfully restrained. Therefore, the Board concludes that Esses

cannot récover on the bond.
25.

Since there can be no recovery on the bond, the Boar"d concludes fhat'Issué 6, the .-
question of the Board’s authonty to determne damages and the amount of damages, is now
moot.” Orwzckv Seattle 103 Wn 2d 249, 252-3, 692 P.2d 793 (1984)(Ani issue is considered
moot when a court can no'longer provide effective relief.); In re Cross, 99 Wn.2d 373, 376-77, '
662P.2d 828(1_983); City of Moses Lake v. Grant Cy. Boundary Review Bd., 104 Wn. App. 388,
391 (2001), re?. denied 95 P.3d 758 (2004). Based on ﬁs analysis, Issue 6 is ciismissed.

o 26. o
Any finding of fact deen;gci to be a conclusion of law -is hereby adopted as such
. ‘ORDER |
1. DNR’s appfovéls of FP 2613019 and 2612020 are reversed.
2. FP 2612019 an-d 2612020 are remanded to DNR to reissu;a with the following

modifications:

»Yssue 6 states: “Whether the Board has Jjurisdiction to determine damages, and if so what damages were suffered
by Esses, if the QIN’s Temporary Restraining Order and Temporary Suspension Order were improperly secured?” .
Pre-Hearing Order, issued December 7, 2012, p. 2 (emphasis added).” The Board understands this issue to raise the
question of whether the Board has jurisdiction to determine damages, and if so what damages were suffered by
Esses, if Esses had been wrongfully restrained? This is the way Esses, the party that proposed this issue, stated it in
their motion briefing filed on June 7, 2013. See Esses Supplemental Memorandumi of Law regarding the Board’s
Jurisdiction to Award Damages; pp. 1, 2. In its Summary Judgment Order, the Board deferred ruling on this issue
until after the Board’s final hearing. See footnote 18, supra.
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a. conditions that prdvide for a 140-foot RMZ for the Quinauit River, starting from the
north side of the'Sout.h Shc;re Road.
b. conditions that require a no-harvest RMZ on both sides of Streams 2 and.3 starting
from the terrace edge énd extending 56 feet.
3. DNR may impose mitigation requirements as necesséry to prevent material ‘damages
to public ﬁs’ources in those areas that have already beén harvested w1thm the 140-foot Quindult i
River RMZ or the 50 foot RMZ on Streams 2 and 3. If DNR imposes such mitigation |
requirements, it shall do so throulgh issuance of a Notice to Comply.
4. - fhe Board’s Order on Motion for Temporary Suspension, issuéd November 21,
2012, is hereby lifted. ' | |

SO ORDERED this o'm%ay of Apnl ,2014.

POLLUTION CONTROL HEARINGS BOARD

T &ty

. TOM MCDONALD, Chair

Kt D W
KAT ] EEN D. MIX, Membe; :

/ ( ( A /-)\
Kay M.8rown -
Administrative Appeals Judge, Pres1dmg
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. | .

Board Manual — 11/2004 ‘ . Channel Migration Zones and Bankfull Channel Features

Section 2
Standard Methods For Identifying
Bankfull Channel Features and Channel Migration Zones

The purpose of this section of the board manual is to help identify the point along the stream
where measurement of the riparian management zone (RMZ) begins. The section is divided into
two parts that describe how to identify bankfull channel features and channel migration zones
(CMZ), respectively. For streams that show evidence of migration as described in this manual,
the RMZ begins at the outer edge of the CMZ. For streams without such migration, the RMZ
begins at the outer edge of the bankfull width.

" . PART 1. BANKFULL CHANNEL FEATURES 3

1.1 Backgrotnd......ccciveirrcenieeeinetiecrcariireresteseteesmesssnssssessesssaassscsnassesessssamaeess ot eensereseranseesares 3
1.2 Identifying Bankfull Width and Bankfull Depth .....cccocieeeinriininniineneanetinencaceesseee 4
Figure 1. Indicators for determining bankfull width (adapted from Pleus and Schuett-
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PART 1. BANKFULL CHANNEL FEATURES
If you determine no channel migration zone (CMZ) is present, the next step is to identify the
bankfull width of the stream.

1.1 Background
Forest practices rule, WAC 222-16-010, provides the following definition for bankfull
depth and width:

“Bankfull depth” means the average vertical distance between the channel bed and the
estimated water surface elevation required to completely fill the channel to a point above
which water would enter the floodplain or intersect a terrace or hillslope. In cases where

- multiple channels exist, the bankfull depth is the average depth of all channels along the

cross section.

“Bankfull width” means:

e For streams - the measurement of the lateral extent of the water surface elevation
perpendicular to the channel at bankfull depth. In cases where multiple channels exist;
bankfull width is the sum of the individual channel widths along the cross section.

For lakes, ponds, and impoundments — line of mean high water.

For tidal water — line of mean high tide.

For periodically inundated areas of associated wetlands — line of periodic mundatmn, which
will be found by examining the edge of inundation to ascertain where the presence and action
of waters are so common and usual, and so long continued in all ordinary years, as to mark
upon the soil a character distinct from that of the abutting upland.

If a CMZ is not present, measurement of the riparian management zone (RMZ) begins at the
outer edge of the bankfull width. Guidance for measuring bankfizll width and depth in this
manual refers to a measurement of channel dimensions at bankfull flow and not for other parts of
the bankfull width definition: b) lakes, ponds, and impoundments; c) tidal water (tidally
influenced channels); or d) periodically inundated areas of associated wetlands See Board
Manual Section 8 for gu1dance

Bankfull Channel Dimensions and Flood Freiluencies

The width and depth of a stream channel reflects flow magnitudes and sediment load
over time. Channel size is established by the smaller, more frequent flood events that
over time accomplish the greatest volume of sediment transport. While a 100-year
recurrence interval flood moves more material than a two-year recurrence interval
flood, the cumulative sediment movement from fifty two-year floods over 100 years is
usually far greater than the one 100-year flood. The bankfull flow typically represents

a discharee that is reached in most vears.

M2-3
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' 1.2 Identifying Bankfull Width and Bankfull Depth ‘
The edge of the bankfull channe] typically corresponds to the start of the floodplain. A floodplain
receives floodwaters in most years, but is generally vegetated by perennial plants and trees. This
vegetation often reflects repeated flow-related disturbance and may not support mature trees. The
following primary indicators are used to characterize the start of the floodplain:
¢ Topography - A berm or other break in slope from the channel bank toa flat valley bottom,
terrace or bench;
e Vegetation - A change in vegetatlon from bare surfaces or annual water-tolerant species to
perennial water-tolerant or upland species; and
e Sediment Texture - A change in the size distribution of surface sedlmenj:s (e.g., gravel to
fine sand) (Figure 1).

Field determination of the bankfull channel edge generally rehes on two or more of the
following:

Bankfull Width

Figure 1. Indicators for determining banlg‘ull width (adapz‘ed from Pleus and Schuett-
Hames, 1998).

- If physical obstructions, such as log jams, or a lack of indicators prevent accurate identification -
of the bankfull width at a particular point, move to the nearest place where identification is
feasible. In cases where the outer edge of the bankfull width is easier to determine on ope side of
the channel than the other, simply identify the bankfull width on one side and project across at
that same elevation to the other bank.

In streams where the substrate is dominated by boulders or bedrock or where the channel is
tightly confined, a distinct floodplain may. not exist. In these situations, you will have to rely on
secondary indicators, such as vegetation or other evidence of flood flows to determine the
bankfull width. These indicators may include:
e A change in vegetation from bare surfaces or annual water-tolerant species to perennial -
upland or water-tolerant shrubs and trees;
* Bare areas associated with scour around woody debris or other obstructions;
The top of point bars; or
¢ The lowest elevation at which fine organic debris is caught on brush or trees.

One approach to help identify the bankfull edge is to evaluate the indicators discussed previously
from within the bankfull channel looking towards the suspected bankfull edge. Identify the point

- - 0573 ‘ -
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where the certainty of being within the bankfiill channel is less than 100%. Then, repeat this
process, but begin on the floodplain and work towards the channel. This exercise should help
narrow the focus to the area between the two markings where more subtle indicators of the
bankfull edge may be found (Pleus and Schuett-Hames, 1998).

1.3 Measuring Bankﬁlll Width and Depth
Once the edges of the bankfull channe] are determined, one can easily measure bankfu]l width

- and the average bankfull depth. A tape measure and measuring rod (such as a surveyor’s rod) are .

useful to make these measurements. String wrapped around wooden stakes may also be helpful
to more easily mark reference points. The most common situations where these measurements
will be helpful are when one needs to:

e Determine a width category for the RMZ rules (see Board Manual Section 7); or

e Determine functional large woody debris size for CMZs in meandering rivers or as part of
the LWD placement protocol. See Board Manual Section 26.

To measure bankfull width, attach or have an assistant hold one end of the tape at the bankfull

- edge and extend the tape to the other edge of the bankfull channel. The outlets of overflow

swales, small islands, log jams, backwater eddies or regularly flooded adjacent wetlands may all
occur within the bankfull width. In cases where multiple channels exist, such as around a small

island, bankfull width is the sum of the individual channel widths along the cross section.

Bankfull depth is the average distance from the channel bed to the estimated water surface
elevation at bankfull flow. With the measuring tape extended across the channel, divide the .
bankfull width into ten evenly spaced sections (Figure 2). Depth measurements are taken at the
center of each section. The average bankfull depth is then calculated by dividing the sum of all
depth measurements by the number of measurements :

Celt § Cell 2 Cell3 Cell4 Cell s Celi 6 Cell 7 Cell 8 Celi®  Celli0
A% ¢ oo 168 3 2N 3 29T 3y 3 AN 1 A8S i ose 3 ex
Nomart 3 H H H H : H H H

Bankfull Widih = 6,6 m
. Cell Interval = Bankfull Width * 10% = 0.66 m
Average Bankfull Depth = Sum of depth measurements / [0= 0478 m

Figure 2. Measurement of bankfull depth using the 10% cell method (adapted from Pleus
and Schuett-Hames, 1998)

When characterizing the average bankfull width or depth for a certain stream length, take enough
cross sectional measurements to provide an accurate representation of the general channel size.
For channels that are obviously greater or less than 10 feet in width in Western Washington or -

. greater or less than 15 feet in Eastern Washington, bankfull width measurements are not

necessary. For channels widths that are not obviously discernible, bankfull width should be
measured with at least 10 evenly spaced measurements over a representative section of at least
500 hncar fect. Plcase refer to the TFW momtonng program’s “Mcthod Manual for Reference
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Point Surveys” for more detailed information on determining bankfull width or depth (Pleus and
Schuett-Hames 1998). :

PART 2. CHANNEL MIGRATION ZONES

2.1 Introduction ,

This manual is a technical supplement to the forest practices rules to assist landowners, foresters
and others in determining whether a channel migration zone (CMZ) is present in a proposed
forest practice activity area and, if so, to assist in the delineation of the CMZ. The forest
practices rules define a CMZ as “the area where the active channel of a stream.is prone to move
and this results in a potential near-term loss of riparian function and associated habitat adjacent
to the stream, except as modified by a permanent levee or dike. For this purpose, near-term
means the time scale required to grow a mature forest” (WAC 222-16-010).

This manual section is organized to first help the user distinguish if the stream segment adjacent
to a proposed forest practices activity is prone to migration (Part 2.2). Once it has been
determined that channel migration has historically occurred or is occurring along the segment,

“Part 2.3 provides technical gmdehnes and likely scenarios for CMZ delineation. Part 2.4

provides possible CMZ review steps and a description of where and what type of additional

analyses may be necessary. A glossary of technical terms used in this manual can be found in
Part 2.6.

In delineatirig a CMZ, we attempt to anticipate the type and scale of large channel-changing
events that may occur during a 25, 50, or 100-year flood event. The scale of events for which we
have some predictive capability. Careful evaluation of field evidence will help the landowner
determine the limit of channel migration over the near-term future. An understanding of general
river processes may also be helpful to the landowner. To this end, technical background (Part
2.5) is included, and users of thls manual are encouraged to become familiar with the concepts
offered. : :

2.2 Determining if Channel Migration Is Present

Prior to delineating a CMZ adjacent to any harvest unit, one first needs to determine if channel
migration has historically occurred. Evidence that channel migration is occurring now or has
occurred in the past can be observed by viewing topographic maps and aerial photographs and by
observing lines of evidence on field inspections: This part describes the two distinct steps to
perform this determination; 1) an Office Review and 2) a Field Evaluatlon

1.. Office Review to Determine Channel Migration: The purpose of the Office Review is to
look for obvious indicators of past channel movement, to gather information about
channel features, and to facilitate and complement the field evaluation. Use the CMZ

. Office Review Form in conjunction with historical and current aerial photography and
topographic maps to do this review. The text following the form provides technical
guidance for questions on the form.

M2-6
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CMZ Office Review Form

Collect appropriate tools, including USGS 7 * quadrangle topographic maps, current and
historic aerial photographs (oldest and some years in between oldest and most recent is
recommended). List the source, year, and scale of all h1stoncal information used (for example,
DNR aerial photograph, 1995 1:12000):

Examine upstream and downstream from the harvest unit boundaries as necessary to determine
stream behavior. If the stream of interest is not mapped on the USGS topographic map, or if
channe] features are too small to be visible on the aerial photographs proceed to the Field
Evaluation Form.

Question 1: Do you observe obvious channel movement between aerial photograph years?

No. Go.to Question 2. , '
Yes. Proceed directly to Part 2.3 Delineating the Channel Migration Zone.

Question 2: Using‘Board Manual guidance, evaluate valley confinement from USGS
. "Topographic Map or aerial photographs. .

Valley floor is SIgmﬁcantly wider than the channel. Channel mJgratlon may be
occumng

Va]ley floor is very narrow, obviously less than twice as wide as the channel. If
" you can clearly see this circumstance on the aerial photographs it is u;nl:kely that
channel migration is occurring.

In both cases, proceed to Question 3.
Question 3:  On the aerial photographs, do you observe:

Yes No
Secondary Channels
Multiple Channels (braiding or anabranching)
Large Gravel Bars "
Young Disturbance Vegetatlon
Erodmng Banks
High Simmosity
Wood Jams

T

If “yes” to 1 or more channel features, channel migraﬁon is likely to be occurring. Proceed to
Part 2.2 Field Evaluation to Determine Channel Migration.

If none of these channel features are evident on the aerial photographs, proceed to Field
Evaluation to Determine Channel Mlgratlon to confirm that no channel migration has historically
occurred.

M2-7
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Observations of Channel Migration from Photos and Maps: For larger rivers, active channel
migration is often readily observed on a single aerial photograph or by comparing aerial
photographs and maps. Where channel migration is apparent, proceed directly from the Office
Review Form to Part 2.3 Delineating the Channel Migration Zone.

A lack of channel movement visible on aerial photographs does not mean that channel migration
has not occurred. In particular, photos may be of limited value in observing the movement of
small streams. If channel migration is not observed in the aerial photographs and topographw
maps, proceed to Part 2. Field Evaluation to Determine Channel Migration for final
determination.

. Determining Valley Confinement from Photos and Maps: Valley width is the area within the
. comparatively flat valley bottom, measured from the edges of significant changes in topography

(typically the base of hills or mountains). In migrating channels, the valleys must be wide
enough to accommodate lateral movement of the stream. The Forests and Fish Report (WSDNR
et al., 1999) identifies streams potentially associated with a CMZ as those that are moderately
confined or unconfined.

Aerial photographs may be useful to estimate valley conﬁnement However, aerial photographs
‘must be viewed in stereo, otherwise the features of interest may not be apparent. From the

photos:

1. Identify valley walls where thlslopes or other significant topographic controls begin.

Measure the average valley width along the segment;

2. Identify the width of the active stream channel (this includes areas currently under water,
adjacent unvegetated areas, and vegetated islands). Measure the average channel width along
the segment; and

3. Determine the ratio of average valley deth to average channel width (i.e. approxxmately
less than 2 times valley width or greater than 2 times valley width).

Topographic maps can also be used to estimate valley confinement:

1. Measure the average valley width between the contour lines that define the valley walls. The
contour lines of the valley bottom will be broadly spaced, and those of the adjacent hillslopes
will be more closely spaced (Figure 3);

2. Observe how sharply angled the contour lines suirounding the channel are. Valleys that are
tightly confined will have closely spaced contour lines that form a narrow upstream-pointing
V-shape (see the stream labeled “Creek” in Figure 3). Unconfined valleys will have more
widely spaced contours that form an open V- or U-shape (Figure 3);

3. Estimate the average channel width from aerial photographs or field knowledge; and

4. Determine the ratio of average valley width to average channel width (ie., approximately
less than 2 times valley width or greater than 2 times valley width).

It can be difficult to measure channel confinement from standard 7.5 minute topographic

. quadrangle maps (1:24,000 scale), especially for small channels because the channel widths are

difficult to discern. Wherever possible, stream channel confinement estimated from topographic

- maps should be confirmed with aerial photographs and field observations. Where available, high-
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resolution topography from photo grammet;y, Light Distancing And Ranging (LiDAR), and land
surveys can be extremely useful in vidntifying channel features.

c
RIS e
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Figure 3. Valley confinement using a topographic map.

Aerial Photograph Observations of Channel and Floodplain Features: The fo llowing figures are
examples of aerial photographs and a map that display one or more of the channel and floodplain
features listed on the Office Review Form. ‘

Figure 4. Channel and, oodpla fears moédplain feature codes listed beléw.
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R AR OF i '
Figures 6a and 6b. Channel and floodplain features (floodplain feature codes listed below). -

Figures 4, 5, 6a, and 6b. Examples of channel and, ﬂoodplain Seatures: 1) obvious channel
movement; 2) high sinuosity; 3) secondary channels; 4) braiding; 5) anabranching (multiple

channels around vegetated islands); 6) large gravel bars; 7) young disturbance vegetation;. 8)
eroding bank.

Aerial Photographs Observations of Bank Erosion: Observable lateral movement of the channel
may be due to avulsion or erosion processes. Avulsion is likely to involve floodplain surfaces,
where erosion may involve higher floodplain and terrace edges. It may be possible to distinguish
between these processes from examination of aerial photographs. An avulsion may isolate a
portion of the floodplain betweéen channels, whereas bank erosion will not. The exposed soils
(scarp) of the eroding bank may also be observable in the photos. Bank erosion can be episodic

_and strongly correlated with flood frequency, so care must be taken to evaluate a sufficiently
long period of time to determine if significant bank retreat is occurring within the segment. The
office analysis time frame should include the entire length of the aerial photograph record and/or
cover at least two decades to account for impacts of larger events (Figure 7a and 7b).

. M2-10
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Figures 7a and 7b. Bank erosion between two sets of aerial phqtagraphs.

2.  Field Evaluation to Determine Channel Migration :
The purpose of the field evaluation is to use field observatlons to determine if historical
channe] migration has occurred and, therefore, if a CMZ delineation is necessary. This is
accomplished by working through observations of evidence in the Field Evaluation Table -
- beélow. Evidence 1dent1ﬁed on the Field Evaluation Table is described in detail following
the table. :

- When field evidence indicates channel migration to be occurring, proceed to Part 2.3 Delineating

the Channel Migration Zone. If no evidence of historical channel migration is found, then
establish a RMZ from the bankfull edge of the stream (see Part 1. Determining Bankfull Width).
When experienced with the Field Evaluation Table, a field practitioner may find the Flow Chart
for Determining Channel Migration to be a useful field tool

To conduct a field reconnaissance for evidence of channel movement, the entire floodplain
within or adjacent to the project and, as necessary, some distance beyond the area of the forest
practice should be walked to observe the character of the channel. Evidence of channel migration
should be obtained from a homogenous channel segment. To establish a homogenous channel

- segment, follow the guidance outlined in Part 2 3. Note that permission of adJacent landowners

to access their property may be required.

M2-11.
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Field Evaluation Form
g:ﬁgf; ‘ Observations | - Next Step
Valley '} C1  The width of the valley floor is less | No CMZ; delineate RMZ from
Confinement than 2 times bankfull width of the | bankfull edge.
channel '

C2  The width of the valley ﬂoor is CMZ may be present; continue
equal to or greater than 2 timesthe | fo lateral activity category.
bankfill width of the channel,

Lateral L1 - No lateral movement possible due to | No CMZ; delineate RMZ from
Activity ' presence of bedrock bed and banks | bankfull edge.
or other erosion-resistant material.

L2 . There is obvious lateral movement Proceed to delineating the CMZ.
of the channel.

L3 Neither L1 nor L2 is true. Continue to vegetation category.

Vegetation ~ | V1 Along a representative channel, 0ld | No CMZ; delineate RMZ from
growth conifer trees or stumps occur | bankfull edge. »
uninterrupted from higher terracesor | ~ =~ . '
valley walls down to both stream
edges and there are no secondary

: channels.

V2 There are age-progressive bands of - | The channel is migrating or has
trees or other linear vegetative historically migrated. Proceed to
features of channel migration on the | delineating the CMZ.
floodplain. I

V3 There is no vegetative evidence of | Continue to secondary channels
channel migration (except, perhaps, | category.
mterrupted old growth trees or -
stumps).

Secondary S1 There are no secondary channels. No CMZ. Delineate RMZ from

Channels - ‘ : : bankfull edge.

S2  There are secondary channels on the | Historical channel migration
floodplain and all bed elevations lie | may have occurred but was not
above the bankfull elevation of the | identified by this evaluation.
main channel. | Proceed to Part 2.3 Delineation

of the Historical Migration Zone
(HMZ) for further evaliation.

S3  There is at least one secondary The channel is migrating;
channe] on the floodplain with bed | proceed to delineating the CMZ.
elevation at or below bankfull C
elevation.

000391
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Valley Confinement (Field Evaluation Form C1-C2): Measuring valley confinement is the first
 step in determining if CMZ delineation is necessary. Measuring valley confinement in the field is
accomplished by measuring the width of the entire valley floor from hillslope to hillslope and
comparing this value with the bankfull width of the stream. When characterizing the average
" bankfull width and average valley width for the channel segment, take enough measurements to
provide an accurate representation of valley confinement. Where valley confinement is not
‘obviously discernible, bankfull width and valley width should be measured and averaged from at
least 10 evenly spaced cross section transects along the channel segment.

vaalley width is less than 2 times bankfull width, on average (C1), it is not necessary to :
delineate a CMZ. If valley width is approximately equal to or exceeds 2 times bankfull Wldth, on
average (C2), continue the evaluation (Figures 8 and 9).

Before proceeding with the rest of the field evaluation, review the definitions of “terrace” and
“floodplain”. These terms are defined to help with distingnishing between terraces and the

* floodplain surfaces where most of the ﬁeld evidence for hlstoncal channel migration will be
found.

M2-13
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“Terrace,” as defined here, is a former or relict ﬂbodplain no longer inundated by floodwater given the

-current climate. A non-floodable terrace surface is not considered to have the potential to be re-occupied

by the river or stream under the current climate regime and natural wood loads; however, it could be
susceptible to erosion by the stream. Some care must be taken when identifying surfaces as terraces .

| because any land-use or management-induced loss of large woody debris may have resuited in the

channel incising into its floodplain, temporarily stranding surfaces that are floodplain surfaces during
times of natural Wood loads.

Evidence of a terrace surface include, but are not limited to:
¢ No evidence of inundation by floodwaters
e No evidence of fine sediment deposition on the surface or embedded in tree bark or moss;
e No flotsam hanging in the brush;
s Nostick or log jams on the surface; and
e No evidence of flowing water on the surface, such as scour features, ﬂattened grass or secondary
. channels formed by scour action of the modern river.
There is soil development (presence of a deep A-Horizon or humus organic layer).
There are noticeable differences in the geologic materials as compared with lower surfaces (e.g.,
glacial deposits versus Holocene alluvium).

| e Vegetation on the surface is dominated by upland plant species, except where there are perched

wetlands.

»  The surface lies ABOVE the elevation of the 100-year flood inundation. Usually, this can be
reasonably agreed to, taking into account evidence of incision and wood loss. It should be a rare
situation where this elevation needs to be quantified.

“Floodplain,” as defined here, is the area of the valley that can flood given the current climate and natural
loads of large woody debris (LWD). The floodplain may contain surfaces at one or many elevations, The |
floodplain is the area to be evaluated for possﬂ:)le inclusion within the CMZ.

Evidence for a floodplain includes, but is not limited to:

e Flotsam hanging in the brush and log jams on top of the surface..

Fine sediments are found in the tree moss and there may be abrasions of the lower tree trunks

Silt, sand, or gravel are found immediately under the leaf layer.

The alluvial materials consisting of silt, sand and gravel are uncompacted and unconsolidated.

A wetter understory plant community with facultative wet and/or wetland obligate species.is present.

Disturbance species such as willow, cottonwood and alder are likely to be present in the overstory

canopy.

o Evidence of flowing water, such as scour features, flattened grass or secondary channels formed by
scour action of the modern river.

+ The elevation of the surface lies near the elevation of the highest channel fm’au'es (e.g., log jams and
gravel bar surfaces).

| e The surface lies WITHIN the elevation of the 100-year flood inundation. Usually, thls can be

reasonably agreed to, taking into account evidence of incision and wood loss. It should be a'rare
 situation where this elevation needs to be quantified.

If some period of time has lapsed since a large flood event greater than a 20-year event, evidence that

-relates d]rectly to flooding of a surface may be muted.
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Lateral Activity (Field Evaluation Form L1-L3): This category of field evidence is a screen for .
obvious indicators of lateral channel activity by identifying conditions where channel migration

is unlikely and those where channel movement is apparent. Where neither condition described as -
field evaluation form question L1 or L2 below are true or obvious, proceed with the evaluation
(L3) and the vegetative indicators category below. ‘

If the bed and banks of the stream are composed of bedrock or other erosion-resistant material,
no lateral movement of the channel is p0551ble (L1), and the RMZ will begin at the bankfull
channel edge. Stream banks resistant to erosion are composed of materials such as hard rock or
well-cemented alluvial deposits that can form stable vertical banks. These do not experience
significant erosion (Figure 10). Cemented alluvial deposits often Jook similar to unconsolidated
and erodible alluvial deposits, but display their resistance to erosion by showing resistance to
removal of individual stones by hand and exhibit a non-retreating near-vertical bank (Figure 10).
On these banks; tree roots are unlikely to be exposed but may “wrap™ around the edge of the
bank. Under-cutting of stream banks consisting of cohesive materials such as clay, or partlally
cemented or well-consolidated deposits may indicate relative stability or very slow erosion.

Stream banks that are re-enforced with tree roots can be quite stable if the roots extend the full
beight of the bank and are not destabilized by undercutting from the stream channel (Figure 11)

This occurs along relatively sma]l channels and where ba.nk materials have some natural erosion
resistance (L3)

R R

| O

Figure 10. Erosion-resistant bank.
Figure 11. Root-stabilized bank.

Where it is obvious the channel is or has been moving laterally, proceed to delineating the CMZ
(L2). Abandoned channels and extensive bank erosion are some obvious indicators. Stream
banks susceptible to erosion are usnally composed of the same size material currently being
transported by the channel, as evidenced in the channel bed and bars. Eroding stream banks can
be identified through the observation of frequent overhanging tree roots exposed in the bank
above the stream channel, an indication that the bank has retreated a distance equal to the length
of root exposure (Figure 12). The eroding bank is typically paired with a bar deposited on the
opposite bank or downstream. Fan-like accumulations of the same material that the bank is
composed of at the base of the slope can also indicate that the stream channel has eroded into the
slope (Figure 13a). These accumulations are typically found in stream banks made of
unconsolidated alluvium (sand, gravel, cobble), but can include more consolidated materials
(clay, compacted or partially cemented silt or gravel) that accumulate in blocks at the toe (Figure
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13b). A streé.m bank where the toes have been undercut can also indicate active bank erosion,
particularly if bank failures are also observed along banks of similar material within the same

stream channel segment (Figure 14). All these situations fall under question L2 on the Field

Evaluation Form. If it’s unclear from field evidence that bank erosion indicates obvious lateral

movement, continue with the evaluation starting from question L3.

A IR PTVEN Jomle et ._._L . .
Figure 13a. and Figure 13b. Accumulation of eroded material (Figure 13a) and blocks of
material (Figure 13b) at base of bank. ‘ ‘
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Vegetative Indicators of Channel Migration (Field Evaluation Form VI1-V3): Existing vegetation
and historic vegetative features that are still present can provide significant indications of
channel history within a given stream reach. Vegetation age is a reflection of the length of time
that has passed since disturbance. Vegetation type or plant community can also reflect the type or
severity of disturbance that has occurred. When used in conjunction with-other channel
indicators, vegetation patterns can greatly assist in the identification and delineation of channel
migration zones, but are never sufficient evidence alone (i.e., the presence of old trees or stumps
is not sufficient evidence to exclude an area from a CMZ).

Much of the land subject to forest practices regulation has been logged at least once. Often old-
growth stumps and sometimes trees remain, bearing evidence of pre-settlement stand conditions.
Old growth Douglas-fir and Western red cedar stumps are especially persistent within the
forested environment. Surfaces that are covered with old-growth trees or stumps have not been
disturbed by river influences within the time period reflecting the age of the trees or stumps. In
general, stream-adjacent surfaces populated with persistent old-growth trees or stumps from
valley wall to bankfull edge, uninterrupted by secondary chanuels, are considered to be upland
terraces or stable floodplain. These surfaces are typically outside the influence of channel '
migration (V1) if they are not subject to channel migration through etosion or avulsion processes
(L.2). Where surfaces with old growth trees or stumps contain linear channel features without
stumps or trees of the same age, proceed with the evaluation (V3) if there are no other vegetative
indicators as described below (V2).

Patterns of vegetanon can indicate areas disturbed by past channel activities (V2). Vegetation
types often show up in linear patterns on a stream-adjacent surface. Age-progressive bands of
vegetation along a stream reach can indicate meander migration that occurs as an active channel
moves laterally away from a stream bank over time (Figures 5 and 6). Tree species such as alder
can colonize natural linear features such as secondary channels or other deposition/disturbance
edges on the floodplain. Caution must be used in this interpretation however, as vegetative bands
can also represent non-stream influences such as orphaned road grades, skid trails, or gravel
extraction sites.

A stream-adjacent wetland plant community such as red alder with a sedge understory may
denote a low floodplain surface subject to frequent inundation (V2). A red alder/sword fern plant
community indicates a drier site such as a re-colonized gravel bar, debris fan, or even an upland
terrace. Surfaces with this vegetation can still flood, and their presence is inconclusive. Stream
bank or terrace edges that have had sufficient time post-disturbance to develop a stable angle of
repose are typically covered with timber and/or understory vegetation (V3). Non-bedrock
channel features that are devoid of vegetation have been subjected to recent or recurrent
scour/deposition (V2). If it’s unclear from field evidence that vegetation patterns indicate

channel migration, assume there is no vegetative evidence of channel migration and contmue
with the evaluation starting from question V3.

Secondéry Channels (Field Evaluation Form 5I1-53): Floodplain tiver systems often have

multiple types of interacting channels, which aid in floodplain building processes and the i
conveyance of water longitudinally and laterally. Secondary channels carry water (intermittently
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or perenmally in time; continuously or interrupted in space) away from, away from and back
into, or along the main channel. Anabranch channels are the most common form of secondary
channel], which are a diverging branch of the main channel that re-enters the main channel some
distance downstream. Secondary and anabranch channels can be subdivided into: side channels,
wall-based channels, distributary channels, abandoned channels, chutes, and swales (Part 2.5
Technical Background, Floodplain-building Processes and Part 2.7 Glossary). '

Presence of secondary channels on floodplain surfaces can convey much information to the field

-practitioner regarding channel processes and the potential for channel migration through lateral

erosion or avulsion processes. Active secondary channels (e.g., side channels or.overflow
-channels) are obvious locations where the active ﬂoodplam network has flowed in the recent
past. Over time, these channels may be enhanced by the river system through: _
o Active enlargement of channel dimensions (i.e., width or depth) through increasing vertical
and lateral connectivity with the main channel; and
» Total occupation of the river in that location through avulsion (second- and third-order
avulsion).

Secondary channels can also be slowly or abruptly abandoned by the active channel when:

o The main channel migrates away from the channel area;

» The channel becomes cut off at its upstream end due to wood or sediment deposition;

o The channel fills in with sediment or organic material from in-channel aggradauon and/or.
overbank floodplain depos1t10n of sediment (silts and sands); and

o The main channel incises into floodplain deposits resulting in reduced connectivity with the
secondary channel :

Thus, secondary channels can be episodically activated and deactivated, either partially or fully
through time. Over time, secondary channels can become less defined due to infilling and
vegetation growth, which masks their surface distinction and the interpretation of their previous
fluvial processes. In certain situations, secondary channels may also stay static in their form and
processes. A static secondary channel is rare in Washington state where discharge of water,
sediment and wood is often highly variable through time, creating dynamic channel evolution
processes.

The presence of secondary channels does not alone predict the likelihood of future channel
migration, nor does the absence of secondary channels on the floodplain solely indicate that
channel migration by avulsion is unlikely. These features need to be assessed individually and in
conjunction with other floodplain forms and processes along the segment of interest.

If there are no secondary channels of any sort on the floodplain, channel migration is unlikely.
This would mean that there are no other indicators of channel migration described under the L2
or V2 evidence above. Proceed to delineating the RMZ from the bankfull edge (Sl)

The channel is migrating if there are any side channels on the floodplain where the bottom of fhe
channel is at or below the bankfull elevatlon of the main channel, proceed to delineating the
CMZ (S3).
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If there are secondary channels on the floodplain and all bed elevations of these channels lie
above the bankfull elevation of the main channel, then channel migration may bave occurred but
cannot be determined without further evaluation. Proceed to Part 2.3 and the delineation of the .
historical migration zone (HMZ) for gnidelines to further evaluate if historic channel migration
has occurred (S2). :
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2. 3 Delineating the Channel Migration Zone
Once it has been determined that channel migration has hlstoncally occurred or is occurring

‘anywhere along the channe] segment that includes the proposed forest practice activity, the

landowner is required to begin the RMZ at the outer edge of the channel migration zone. In
addition, if the evidence for historical migration remained unclear after following the guidelines
outlined in Part 2.2, the field practitioner is instructed to use the lines of evidence for delineating
the Historical Migration Zone (described below) to determine whether or not a CMZ is present.
It is therefore possible to work through the delineation methods and determine that historical
channel migration has not occurred and CMZ delineation is not necessary. :

The following guidelines and delineation scenarios contain techmcal recommendations for CMZ
delineation. It may be reasonable to deviate from these recommendations based on carefully
developed technical analysis of the historical channel and watershed processes that control
channe] migration. Consulting with the DNR forest practices forester or conducting additional
analysis is encouraged whenever or wherever you are confused about how to proceed with the.
delineation of a CMZ. '

Information useful to accompany the forest practices application (FPA) includes a statement
describing the lines of evidence used to establish the delineation along with any analyses
performed or reports generated (see CMZ Reportmg Form).

Methods Overview: The following methods have been developed to guide CMZ delineation. The
general methodology in this section defines the CMZ based on valley and floodplain featurés and
channe] processes. The outer edge of the CMZ is identified using historical map and photo.

. analysis and/or current field evidence to predict future channel migration.

It is helpful to view the river landscape as a series of the following identifiable components that
can be used collectively to define the boundaries of the CMZ (Figure 15). All zones are not
necessarily present along all river segments. A

1. The historical m1grat10n zone (HMZ) —  The sum of all active channels over the h1stonca1
period (post 1900).

2. The avulsion hazard zone (AHZ) - The area not included in the HMZ where the channel is
prone to move by avulsion and if not protected would result in a potential near-term loss of
riparian function and associated habitat adjacent to the stream.

3. The erosion hazard area (EHA) — The area not included in the HMZ where bank erosion from
stream flow can result in a potential near-term loss of riparian finction and assomated habitat
adjacent to the stream.

4. The disconnected mxgratmﬁ area (DMA) — The portion of the CMZ behmd a permanently
- maintained dike or levee.
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Hillslope
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DA Disconnected Migrafion Area (Arificial Levee)

Figure 15. Valley and floodplain features identified and evaluated for inclusion into the -
CMZ delineation. All zones are not necessarily present along all river segments.

The concept of looking at the channel migration zone as a collection of these components was
adapted from Rapp and Abbe, 2003. All river segments with a CMZ necessarily have an HMZ;
additionally, some segments have AHZ, EHA and/or DMA.

The remainder of this section presents information on channel segment delineation, delineation
of the three major components of the CMZ, and identification of floodpldin features outside of
the CMZ. Different types or “scenarios” of channel migration situations have also been provided
to facilitate CMZ delineation and illustrate the use of appropriate evidence and methods.

In delineating a CMZ, we attempt to anticipate the type and scale of large channel-changing
events that may occur such as 25, 50, and 100-year flood events — the scale of events for which
we have some predictive capability. Careful evaluation of field evidence will help the landowner
determine the limit of channel migration over the near-term future. An understanding of general
river processes may also be helpful to the landowner. To this end, technical background (Part
2.5) is included, and users of this manual are encouraged to become familiar with the concepts
offered. '

Future river channel changes (e.g., channel aggradation, altered LWD load, and channel
avulsion) may bring improved understanding of local stream processes. When these changes
occur, existing CMZ boundaries can be re-evaluated in the context of an entire stream segment,
and the additional information gained can be applied to future forest practices. However, a lack
of channel changes within a few decades after the initial delineation does not preclude the
potential for channel migration in response to larger flood events or other significant watershed
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changes in the future. If the nature of river form and processes is well understood dunng the
initial CMZ delineation, ﬁlture adjustments to the CMZ should be minimal.

Segment-Level Delineation The lateral extent of the channel migration zone is based on field
evidence found at the channel segment scale. Although many CMZ delineations will be specific
to those portions of the stream adjacent to individual forest practices activities, some or perhaps
much of the evidence for the delineation may exist on the opposite bank or elsewhere in the
associated channel segment. Similar to its use in watershed analysis, stream segments are lengths
of stream that have similar valley confinement, discharge, channel pattern, and average valley
‘gradient (Figure 16). Segments may vary from a few bundred feet to a couple of miles in length,
and are somewhat scale-dependent such that smaller streams may have shorter segments.

Waters-hed

Segment 1. plane bed and transmonal Segment 2: unconfined lower gradient
pool-rifile channei segment moderately  pool rifile segment
" confined by glacial moraine

. Figure 16. thanfzel hier(zfchy from watershed to segment 1o reach scale.
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Identifying Segment Breaks

Stream segments are most easily identified initially from topographic maps and

aerial photographs, and then field verified. Segment breaks are determined from

abrupt or gradual changes in confinement, gradient, channel pattern, streamflow,

or other channel or watershed characteristics as listed below:.

o Confinement: A change in the valley confinement (i.e., the ratio of bankfull
width (wy) and valley width (wy)), approximately corresponds to one of three
confinement classes from a wide floodplain to a confined canyon.

Confinement class Floodplain width
Unconfined ' wWy> 4 Wy

Moderately confined 2w <wy<4 wy
Confined : Wy <2 Wy '

e Gradient: A significant change in average channel gradient, correspondmg to
one of the following gradient classes: :
0-09% 1.0-19%  2.0-39% 4.0-8.0 % 8.0-20 %

e Channel pattern changes (e:g., from a straight to sinuous to braided channel or
a single-thread to anabranched channel)

‘1 » Tributary confluences, which can result in:

'~ —»_Significant streamflow discharge changes

 —»_Significant channel width and/or depth changes

—»_Significant changes in the type and/or quantity of sediment.

e Streambed or streambank material changes (e. g bedrock to gravel bed,
cohesive to non-cohesive banks).

Advantages to delineating a CMZ for one or more segment lengths rather than a single forest.

practices application are: -
1. . At the broader scale, it is easier and more defensible to define segments of varying activity
from no migration to small-scale migration to very active migration. In some large river
* systems, segments of active migration and those of little or no migration may alternate down
the length of the river. Careful analysis of the aerial photo record and the field evidence for
- migration will help define these segments. Observations may lead to hypotheses about the
subtle controls causing these changes. It may be difficult to defend the delineation of just two
segments, one with no or only small-scale migration and one with very active migration, but
this distinction may be quite defensible when alternating segments of different behaviors
have been documented. Large scale analysis of channel migration is most strongly
recommended for large rivers.
2. Multiple segment analyses provide a higher level of confidence in channel migration
delineation because more is understood about the river’s migration behavior.
3. There may be significant cost savings in conducting a large-scale analysis. Cost savings are
likely to be very 51gmﬁcant if landowners and other cooperators conduct these analyses
together.
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Channel Migration Zone Components: The CMZ; as defined by forest practice rules, may or may
not include all portions of the floodplain. Some floodplain surfaces may be periodically
inundated, but lack the risk factors for channel shifting or bank erosion. The following terms are
defined and described below for those areas included in the CMZ.

A “surface” of a floodplain is a widely used but poorly defined concept. Conceptually, a

“surface” is a constant feature up and down the valley. It lies at a consistent elevation above

bankfull. A discrete process at a discrete point in time has formed the surface, resulting in

consistent soil development and other age indicators. Unfortunately, these conceptual “surfaces”
rarely exist because processes that form floodplain surfaces are complex and often localized.

Where contiguous surfaces were formed, they have often been fragmented by erosion and

avulsion. Therefore, a “surface” is specifically defined as those individual p1eccs of the

floodplain that share the following characteristics:

» The surface lies at a-fairly consistent relationship to the bankfull channel elevation,
understanding that the relationship between a given surface and bankfull elevation can vary
within a segment due to irregularities on the surface and due to local flow patterns and
obstructions.

o The surface displays evidence that supports fairly constant flood frequency.

~» The surface supports a fairly similar plant community as influenced by water table or

flooding (perched wetlands should not be included in this consideration). :
It is assumed that a common process as defined above has formed the fragments of a surface.

-Historic Migration Zone (HIMZ): The historic migration zone (HMZ) is the sum of all active -

channels over the historical period, and is delineated by the outermost extent of channel locations
over that time (Figure 15). This is direct evidence of where the channel has been and may be
assumed to reoccupy. The historical period usually inchides the time between the year 1900 and
the present — the approximate time period sufficient to capture pre-timber harvest channel
conditions. This time period is-extended for those sites known to have been impacted by timber
harvest activities prior to 1900, or where historical information such as Government Land Office

. maps and notes are available at http://riverhistory.ess.washington.edu/ (Puget Sound Rivers) and

http://pnptc.org/t-sheets.htm (Olympic Peninsula Rivers). At a minimum, the CMZ will include
the HMZ except where a portion of the HMZ is behind a permanently maintained dike or levee
(see Disconnected Migration Area).

The HMZ is identified based on photos, maps, and field evidence (Figure 17). Since few streams
have a complete historical map and photo record or the stream may be too small to be adequately
assessed from photos or maps, what historical data is available is supplemented with field
evidence. When in doubt whether a surface is part of the historic migration zone, evaluate for
avulsion hazard potential,
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Figure 17. A sequence of historical channel maps and photos: 1895 General Land Office
Survey; 1939 USGS aerial photograph; 1952 15° USGS topographic quadrangle map; 1981 7
%’ USGS topographic quadrangle map; 1 994 DNR orthophoto and a field map (modified, fram
O’Connor et al., 2003).

In determining the historic migration zone first, include the area within the active channel and
any side channels. Then, if avajlable for the segment, analyze the historic map or aerial
photograph record to determine the areas the channel has occupied in the past. Next, examine the
floodplain surface(s) for channels abandoned within the historic time frame that may not be
evident on the historic map or aerial photograph record. Evidence of historic abandonment may
include: lack of stumps; surficial deposits of gravel or cobble, which can be thinly covered by
fine, overbank sediments or duff; plant communities that are younger than the surrounding flood
plain surface; and surficial evidence of logjams. Finally, examine the surface(s) for age--
progressive plant communities that indicate point bar growth during the historic time period.

Evaluating the lines of evidence during the delineation of multiple-surface floodplains requires

. some understanding of the recent flood history of the river. The longer the period of time since
the last disturbance event, the more muted the surficial evidence for channel migration will-be. In
particular, evidence of bed scour may be covered in leaf litter and humus. Some coring or
digging in low or topographic depressions to determine the nature and age of shallow materials
may be useful.

Strong field evidence of historic channel migration on a seemingly higher elevation surface may
suggest a historic change in wood and/or sediment loading or channel processes that have caused
the channel] to downcut, and this condition can be confirmed through historical information or

analysis. The reintroduction of mature wood to the stream could bring the bed elevation up to
that surface in the firture.

Smaller and moderately confined segments of a stream are generally closer to sediment sources
and may receive large pulses of sediment that are stored for shorter time frames than sediment in
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large floodplains further downstream. Because these segments may aggrade and degrade rapidly,
the resulting deposits may be at an anomalously high elevation above the current channel.
Because these surfaces were deposited and abandoned rapidly, they may also lack any surface
expression of former channel features. Additional evidence includes the buried stems of trees (no
obvious root collar on the tree) on surfaces where tree age may otherwise indicate an older
surface. Many hardwoods will tend to survive root collar burial, whereas conifers will not.

Buried stems of trees (no obvious rootwad) may indicate an older surface. Much of the other
evidence for the HMZ will apply in these locatlons even though the surface may not flood, given
the current elevation of the channel.

Avulsion Ha.zard Zone (AHZ) Channel avulsions are defined as relatively sudden and major
shifts in the position of the channel to a new part of the floodplain (first-order avulsion) or
sudden reoccupation of an old channel on the floodplain (second-order avulsion) (Nanson and
Knighton 1996) (Figure 40 and Part 2.5). Avulsions into floodplain deposits can occur at a
variety of scales and channel sizes. Primary avulsion paths can be guided by log jams or the
presence of poorly defined topographic low points along the floodplain, and secondary avulsion
paths can follow better defined secondary or abandoned channels on the floodplain.

The avulsion hazard zone is the area not included in the HMZ where the active channel ofa
stream is prone to move to (Figures 18a and 18b) and if not protected would result in a potential
near-term loss of riparian function and associated habitat adjacent to the stream. The purpose of

_delineating avulsion hazard zones is to anticipate future shifts in channel location outside the

recent historical locations. Predicting channel shifting to a new portion of the floodplain (first-
order avulsion) is more challenging than predicting reoccupation of an old channel (second-order
avulsion). The time frame for migrating channels to move across their floodplains varies from
decades to hundreds of years; therefore, in some river systems, much older floodplain surfaces

* may still be subject to avulsion. The evidence and situations outlined below will help identify

th ﬂood lai areas at nsk

The evidence for the avulsion hazard zone includes consxderatlon of several situations: :
1. Those floodplain surfaces extending outward from the HMZ that are of similar height to the
surfaces within the HMZ, including:

e Ifasurface has experienced historical avulsion Wlthm the segment, that entire surface is
within the AHZ.

¢ Floodplain islands stranded by historical channel avulsion.
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The surface within the elevatioﬁ of the highest channel features (gravel bars, the bulk of
wood jams, mid-channel surfaces).

A surface beyond a flood berm that is at or below bankfull elevation..

2. There may be additional situations where the near-term risk for avulsion is significant. The
relationship of a portion of the floodplain, often a meander bend, to the active channel may
generate preferential avulsion paths. The possibility of such an avulsion path can be assessed
in the context of knowledge of local channel behavior, knowledge of watershed condition
-and trends, and an assessment of the relationship of the channel to the floodplain surfaces. To
assess the potential for preferential paths, the fo]lowmg situations need to be considered:

The channel has been systematically moving in one direction towards an obvious path for
primary or secondary avulsion.

There is a continuous or intermittent linear or curvilinear depression or channel form
connecting at the upstream end-to the active channel that would be prone to ﬂood ina

‘large event.

Streamflow is directed at a portion of the ﬂoodplam such that floodwaters have an

unimpeded, focused path.

The floodplain has a gradient greater than the adjacent channel, and the greater the

difference the more likely avulsion will occur (Jones and Schumm, 1999). Avulsions

typically occur where the down valley floodplain slope is greater than (>1x) the channel

slope (Bridge, 2003). If the floodplain slope is 3 to 5 times greater than the channel slope,

avulsion during a large flood event is probable (Bridge 2003).

Watershed and segment-scale evidence demonstrates that significant vertical bed

aggradation due to increases in LWD or sediment (or both) is occurring or has occurred

in the historical past. Evidence of the historic bed elevation should exist on any

remaining adjacent surfaces, but can be buried. Specific evidence that supports the

likelihood of vertical bed aggradation includes:

e post-harvest or stream-cleaning channel degradation that has isolated hJstonc

~ floodplain surfaces,

e channels with multiple floodplain surfaces that are close in elevation indicate that the
channel bed elevation fluctuates,

.= in-channel sediment waves, commonly produced by concentrated landsliding, can be

observed (through historic aerial photographs or cross sectional survey records such
as those at gauging stations) as channel disturbance propagated downstream over
time,

» high variability in the current channel bed elevauon, and

« the presence of islands on higher surfaces. .

For additional information, see Part 2.5 Technical Background for a discussion of how

changes in wood and sediment budgets affect channel form and migration processes,

Erosion Hazard Area (EHA): Along some rivers there are lengthé of channel where the stream is
laterally eroding into a terrace or floodplain surfaces. Although the stream may not continue to

_ erode in the same direction (it could shift back at any time) or at the same rate (the channel could

reach equilibrium) over the long term, it may erode over the near term. For these stream
segments, erosion rates of bank retreat and the CMZ setback distances can be calculated.
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The erosion hazard area includes those areas outside of the HMZ and AHZ which are susceptlblc
to bank erosion from stream flow and this can result in a potential near-term loss of riparian
function and associated habitat adjacent to the stream (Figure 7a and 7b). Typically, the EHA
will be comprised of portions of floodplain and terrace surfaces other than those within the HMZ
and AHZ. Establishing an EHA is necessary for those situations where measurable undercutting
or erosion on the order of feet per year or per flood event is currently taking place. In some
reaches where channels are now permanently disconnected from their floodplain due to channel
degradation, the CMZ may consist solely of the EHA. However, the CMZ will not extend further

_ than the base of the valley hillslope or other such geologic controls to lateral channel movement.

Evidence of measurable or chronic bank erosion includes:

¢ ‘The channel has visibly eroded into surfaces.higher than those in the HMZ and AHZ durmg
the record of historical aerial photography.

* There are meander bends with age progressive vegetation on the point bar, indicating that
erosion into the far bank has been occurring.

e There are steep or vertical, unvegetated, non-cohesive banks along higher surfaces: See Part
2.2 Bank Erosion for additional guidance in determining if 31gn1ﬁcant bank erosion is
occurring if thlS situation exists. .

The area to.be included in the EHA can be calculated by averaging the historical erosion rate
along the entire length of the channel segment or by calculating the erosion rate at a specific
location where erosion may be concentrated.

- To delineate the EHA for erosion into a terrace or non-HMZ/AHZ portion of the floodplain, the

actual area(s) lost at each bank location is (are) delineated and measured using all historical
aerial photographs. For segment-averaged erosion, these areas are added together. The individual
or combined eroded area is divided by the length of terrace edge adjacent to the floodplain and
then divided by the number of years of record used to get an average annual erosion rate. The
erosion rate is then multiplied by the appropriate length of time to grow fiunctional-size wood to
get the average erosion setback along the eroding bank(s). For segment-averaged erosion, the
length of eroding channel is measured along both sides of the channel, but does not include any

: 1ength of channel or floodplain that abuts the Valley hillslope.

AES =A(orSA)x 1 x T
L At

Where AES is the average erosion setback, A is the totall eroded area or TA sum of total eroded

areas over some time At, L is the length of eroding bank, and T is the length of time to grow
functlonal wood.

‘Where the stream is eroding into floodplain surfaces or terraces, the EHA portion of the CMZ
layout will protect the eroding bank edge. In addition to consideration of a CMZ, stream erosion
of hillslopes and very high glacial terraces at the outside of meander bends and at the toes of
deep-seated landslides are considered unstable slopes situations and are also evaluated under
forest practices rules for unstable slopes (see Board Manual Section 16). As with other situations
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of overlapping forest practices rules, the harvest unit layout should reflect the greater of the
protections.

Disconnected Migration Area (DMA): The disconnected migration area (DMA) is the portion of
the CMZ behind a permanently maintained dike or levee. The CMZ of any stream can be limited
to exclude the area behind a permanent dike or levee provided these structures were constructed
according to appropriate federal, state, and local requirements. As used here, a permanent dike or
levee is a channel limiting structure that is either:

1. A continuous structure from valley wall or other geomorphic structure that acts as a historic
or ultimate limit to lateral channe] movements to valley wall or other such geomorphic
structure and is constructed to a continuous elevation exceeding the 100-year flood stage (1%
exceedence flow); or ‘ o '

2. A structure that supports a public right-of-way or convéyance route and receives regular
maintenance sufficient to maintain structural integrity (Figure 19). '

A dike or levee is not considered a “permanent dike or levee” if the channel limiting structure is
perforated by pipes, culverts, or other drainage structures that allow for the passage of any life
stage of anadromous fish and the area behind the dike or levee is below the 100-year flood level.

The Washington Department of Fish and Wildlife (WDFW) and the Indian tribes can often
provide assistance in evaluating the potential for seasonal fish passage and use of the floodplain,
as well as details on dike permitting. Applicants should also contact local, state, federal, and
tribal entities to make sure that there are no plans to remove the structure.

,;.’

Fie 19. CMZ disconnecied by a pui ght-f-ay. o
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CMZ REPORTING FORM

 Forest Practices Applicaﬁon/N otification

To list the evidence and/or methodology used to determine the presence of a channel migration
zone within the immediate vicinity of your forest practice activity.

Please enclose cdmpleted copies of the CMZ Office Review form, Field Evaluation form, and-
any other additional information used to determine the presence/absence of a CMZ.

L.

Is the forest practice activity adjacent to a channel migration zone?

[ ]' Yes. Continue with form.
[1 No. Delineate RMZ.

What was the distance of channel walked? What was the length of CMZ Boundary
delineated?

Please check the component(s) present in your CMZ delineation.
[ ] Historical migration zone

[1 Avulsion hazard zone .

[ ] Erosion hazard area (attach erosion rate calculation sheet)

Check the appropriate box(es) that best matches ﬂoodplain configuration. For additional

. details refer to Part 2.3 Delineating the-Channel Migration Zone.

[1 simple floodplain
[] simple floodplain-with terraces
[1 complex floodplain, with
[ ] multiple surfaces
[ 1 multiple terraces
] alluvial or debris fan
] braided channel
} unconfined meandering stream
] stable sinnous channel

L
[
[
[

Please indicate how you marked the outer edge of the CMZ on the ground.
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CMZ Delineation Scenarios: The following different types or “scenarios” of channel migration
are provided to facilitate CMZ delineation and the use of appropriate evidence and methods.
Almost all rivers and streams with historic or active channel migration will fit into one of the -
following categories. Some of the delineation situations are very straightforward. Others are
more complex, and it may take some addltlonal fieldwork to be sure you have correctly
identified the situation. :

Read the following seven descriptions carefully and decide which situation best fits the stream
segment in which you are delineating a CMZ. Each scenario includes the CMZ components.
likely to be included in the delineation and an example of delineation and field or analysis
methods unique to those SItuatlons where appropriate.

Scenario 1 - Simple ﬂoodplain abuts valley walls: In this situation, one relatively flat floodplain
surface, that is approximate in elevation to the bankfull channel, abuts the valley walls (Figures.
20 and 21). There are no higher horizontal surfaces that could represent either additional
floodplain or terrace. These conditions are most likely to be found where the channel is
moderately confined (the valley width is approximately 2 to 4 bankfull Wldths (Parts 2.6 and
2.7).

Hillstope

w, Hillslope

Floadplain

Simple
- Floodplain

Hillslope

. 1841 Active Channel

B oot Active Channel
R 'o:: Active Channsl

= me owes - HMZ Historical Migration Zone - : —
""""" ‘AHZ Avulsion Hazard Zone

=== = * EHAErosion Hazard Area
Edge of Hillslops

Figure 20. Simple floodplain abuts valley walls CMZ scenario in plan view.
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CMZ
_A

HMZ
AL

main
channel

" Figure 21. Cross sectional of the simple floodplain CMZ scenario.

In this situation, the simple floodplain is the channel migration zone, and will represent the
historical channel locations (HMZ) in addition to any floodplain areas prone to avulsion (AHZ).
The CMZ is the valley bottom, and the RMZ starts at the hillslope/valley-floor slope break. The
RMZ extends up the valley wall, and its design must also protect any unstable slopes. Where
migration is very active, the valley walls may be periodically undercut by the channel, creatmg
over-steepened and unstable slopes (see Board Manual Section 16).

Scenario 2 - Simple floodplain with terraces: This situation is similar to the one above, except
that the relatively flat floodplain surface, that is approximately the same elevation as the bankfull
channel, abuts a terrace or terraces (Figures 22 and 23). The ﬂoodplam surface or the channel
itself may intermittently abut a valley wall where there is no remaining terrace. If you are unsure .
that the higher surfaces are terraces, then work through the “evidence for'a terrace surface”

Part 2.2. If you are still not sure that the higher surfaces are terraces, then assume that you have a
complex floodplain with multiple surfaces and proceed to the delineation for that scenario below.
This situation might be confused with the upper, narrow end of an alluvial fan (Scenario 4) if

your designated segment does not extend a sufficient distance down valley.

Flaodplan

i 1941 Adiive Channel
1664 Aciive Channel

G
1892 Active Channel ) -
s wm - T Higtoricel Migrabon Zone
IIIIIIIIII mmlg'on l-h’d Zm - .l

me— ® = ¢ EHAErosion Hazerd Area
| e £dge of Tetrace

" Figure 22. Simple floodplain with terraces CMZ scenario in plan view.
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CMZ
J/\ - hilislope
WMz D
A
man \
channel
A 4

1 - '
| \'\___,/\
Figure 23. Cross sectional of the simple floodplain with terraces CMZ scenario.

As in the previous delineation, the entire floodplain lies within the channel migration zone, and
will include the historical channel locations (HMZ) in addition to any ﬂoodplam areas prone to
avulsion (AHZ). An erosion hazard area (EHA) may also be identified where rivers are still
actively widening their ﬂoodplam by eroding the terraces.

Scenario 3 - Complex floodplain with multiple surfaces: In this situation, there are multiple
surfaces of varying elevations within the floodplain (Figures 24 and 25). This situation may be
caused by the interaction of sediment, debris, and water or variability in sediment and/or wood
loading in the historic past, and indicates that the channel bed elevation fluctuates. Multiple
floodplain surfaces may be absent where the channel abuts a terrace or valley wall within the
segment. Multi-surfaced floodplains can exist for streams of varying sizes and confinements. The
processes of channel migration under this scenario are primarily bank erosion and avulsion.

A helpful first step is to identify the surfaces as either terraces or floodplain by working through
the “evidence for a terrace surface” and “evidence for a ﬂoodplam surface” criteria in Part 2.2. If
you are still uncertain, .assume you are in this category.
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Complex Floodplain With Multiple Surfaces

EHA .

L. Temace | .

Hillslopé

Floodplain
. CMZ

“ 7 1941 Active Channel R
1954 Active Channel e

I (552 Acive Channel

== == == HMZ Historical Migration Zone m ‘
asspaensse AHZ Avulsion Hazard Zone
we=——= = = * EHAErosion Hazard Area Floodplain

Edge of Hillslops or Terrace

~ Figure 24. Complex floodplain CMZ scenario in plan view.

~

Side Channel

Fzgure 25 Cross sectional of the complex floodplain CMZ scenario.

Because of the complex floodplain features, this delineation scenario requires historical map and
" photo work in addition to extensive fieldwork to identify the CMZ components. The situation
. may require the collection of quality elevation data (e.g., cross sectional traverses or LIDAR data
for large rivers). The quality elevation data is needed to link geographlcally isolated surfaces to
each other down the length of the reach and across the river.

Much of the criteria for each of the CMZ components above can be applied to evaluate the
channel migration potential where more than one floodplain surface exists. Because multiple
surfaces imply fluctuations in channel bed elevation, emphasis should be placed on evaluating
eviderice for vertical bed elevation changes found at the end of the AHZ Section. Refer to Part
2.5 Technical Background for additional information and discussion of how changcs in wood
and sediment budge’cs affect channel form and migration processes.
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When yoﬁ are evaliating a “surface” in order to characterize it by the CMZ criteria listed above,
the entire extent of that surface along the segment must also be evaluated for evidence of channel
migration potential. The CMZ delineation for these complex floodplain situations may consist

 solely of the HMZ or any combination of the HMZ plus AHZ and EHA. Additional analysis is

encouraged.

_Scenario 4 - Alluvial or Debris Fans: Alluvial fans are a unique landform in the river valley.

They are cone or fan-shaped deposits of sediment and debris that accunulate immediately below
a significant change in channel gradient and/or valley confinement (Figure 26). The fan shape is
created as the channel moves back and forth across the gradient transition depositing sediment. It
is comnmon for the stream to form diétributary channels (channels branch but do not rejoin) as
water flows down the fan. On varying time scales, the channel(s) will change location on the fan,
seeking a lower elevation away from where it has most recently been depositing sediment. See

" Part 2.5 River Pattern for more mformation.

Valley plain

" Trunk stream

- Fi iéure 26. Environment where alluvial fans form (National Research Council, 1996).

Technically, the term “alluvial fan” refers to those features composed of stream-sorted alluvium;
however, it is also commonly used to refer to fan features built by debris flow processes or a

combination of alluvial and debris flow processés. Debris flow deposits are unsorted, and debris
flows will often form a berm next to the channel. Trees on a fan subject to debris flow provide a
buttress effect that limits the downstream extent of debris flow deposition, which is important for
protecting human life or property inadvertently in the path of such events.

. Surface gradients on alluvial fans are generally between '8 and 20%, but é fan built by debris

flow or mass wasting processes can have steeper slopes. Both commonly exist:
e Where a smaller channe] meets a larger channel;

e Where an abrupt change from narrow to wide valley width occurs; or

e Where an abrupt change from steep to gentle channel gradient occurs.

By definition, the channels on alluvial fans migrate and are therefore subject to CMZ delineation.
Alluvial fans are also identified as “sensitive sites” in WAC 222-16-010 and no timber harvest is
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permitted within an alluvial fan (WAC 222-30-021(2)(b)(vi) and -022(2)(b)(i)(C)(IV)). An
alluvial fan will need CMZ delineation where historical map and aerial photograph and field
evidence demonstrate that channel migration has occurred or can occur due to active fan building
processes upstream. Channels can be located anywhere on the fan and are best observed starting
from the apex or upstream portion of the fan and following them downstream. The CMZ will
generally encompass the entire fan surface because of the difficulty in predicting the future
channel location. ' .

All or some portions of the fan may no longer be subject to channel shifting if the fan-building
processes have ceased or diminished. The degree of channel incision at the fan head is nota
reliable indicator of the lack of channel shifting potential, as infrequent but large flood events or
debris flows can rapidly fill the channel. A relict fan may have one or more small modern fans
building at the downstream margin of the larger feature. In this situation, only the smaller, active
fan has a CMZ. Technical expertise may be necessary to evaluate the age and frequency of fan-
building processes.

. A related landform is the delta, which forms distributary channels as water slows and deposits
sediment upon entry into a lake or estuary.

Scenario 5 - Braided Channels: A braided stream is divided into severai channels that branch
and rejoin around bare or sparsely vegetated sand/gravel/cobble bars (Figure 27). Braided
streams are characterized by high sediment loads relative to the transport capacity of the stream, -

. low sinuosity, rapid shifting of bed material, and continnous shifting of the locations of the low-
-flow channels (Knighton, 1998). The braided channel pattern is partly stage- or water level-

dependent. At higher discharges the bars are flooded and the river displays a single channel. A

. braided stream pattern is common on streams fed by glaciers. See Part 2.5 River Pattern for more

information.

Figure 27. Braide ;;z:;)e

Examples of some rivers known to have braided segments include the upper Quinault River, the
upper Carbon River, the Mowich River, and part of the upper White River in Western | .
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Washington and the upper Wenatchee River, the north and south forks of the Touchet River, the
Entiat River, and Chiwawa River in Eastern Washington.

Braided channels are each unique in their mlgratlon behavior and potential, and their de]mea’uon .

may require both extensive fieldwork and detailed aerial photography analysis. Where braided
channels extend valley wall to valley wall, or have only small pieces of terrace or low floodplain
on the valley floor, the entire valley floor is inchuded in the CMZ and the RMZ extends up the
hillslope. As in the first and second delineation scenarios, there may also be unstable slopes that
require additional protection or eroding terraces that require an EHA. Braided channels with a
floodplain will require the same CMZ evaluation as the complex floodplain in scenario 3 above
and expert delineation is encouraged :

Scenario 6 - Unconfined Meandering Streams As used here (Forests and Fish Report, 1999),
unconfined, meandering streams are 5™ order and larger Type S waters with bankfull widths
greater than 50 feet and gradients of less than 2% with the following additional characteristics: -

- & The waters are sinuous, primarily single-thread channels that have a dlstmct meandermg

_pattern readily observable on aerial photographs.
¢ Remnant side-channels and oxbow lakes often create wetland complexes w1thm the
associated channel migration zone.

» A diverse set of vegetation can grow within the associated channel Imgratlon zone including

cedar, spruce, hardwoods, and wetland vegetation on wetter sites and Douglas-fir, spruce,
hemlock, and true firs on dner surfaces.

A river creates these characteristics through the process of progressive bank cutting on the

outside of a meander bend and subsequent deposition on the inside of the bend. A river
maintaining its floodplain in this manner is generally considered in a state of dynamic
equilibrium with the volume of water and sediment it carries (Knighton, 1998). The elevation
and basic pattern and average geometry (width, depth, and cross sectional shape) of the channel
do not change (Figure 28); but the channel location migrates across the valley horizontally, and

the meander pattern migrates down valley over time (Figure 29). The meander loops or bends are

also subject to cut-off by avulsion (Figure 40 and Part 2.5). Both progressive channel migration
and avulsion processes create the remnant side-channels and oxbow lakes. The valleys of such
rivers are generally wide relative to the size of the channel. The time frame for migrating
channels to move across their floodplains varies from decades to hundreds of years. The rate of
bank erosion is dependant on the scour energy of the stream (direction and magmtude) and the
erodibility of the bank material.
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Figure 28. Progressive channel ngratzon shown in cross settion (Drawzng Knighton,
1998). :

Figure 29. Progresa;ive channel migration shown in pfan view (Drawing: Mount, 1995).

Likely locations for rivers exhibiting this behavior include low gradient valleys below the outlets
of lakes and those some distance away from primary sediment sources. The size of available
sediment for transport is a factor in maintaining a single channel. There may be a few rivers in
Washington where aerial photo review and field evidence show that the river migrates primarily
in this manner. The methods for CMZ delineation of these stream types are described below.

. For large sinuous, or meandering, rivers that are unaffected by permanent dikes or levees and

show historical or photographic evidence of the channel migration processes described above,
the extent of the CMZ can be determined by one of the following methods:

1. Using aerial photos to determine the amplitude of the meander wavelength described below;
or '

2. Evaluating the average annual bank erosion rate-as described for the Erosion Hazard Area
* above.

As illustrated in Figure 28, the meander bends of a river have a wave pattern characteﬁzed bya
general wave-length and amplitude. The amplitude of the meander bends can be used to belp
delineate the approximate extent of the channel migration zone (Method 1). From aerial
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photographs, two generally parallel ]mes are drawn to encompass the maximum amplitude of the
meander wave and any meander cutoffs or oxbow lakes in a given stretch of river. These parallel
boundaries can be roughly located in the field usmg landmarks identified from aerial photos to
place the CMZ boundary. Changes from riparian to upland vegetation communities, geologic
controls, remnant side-channels, oxbow lakes, and associated wetlarid complexes can be used as
field indicators to help identify the extent of the meander belt. The CMZ'delineated in this
manner is assumed to encompass the historic migration zone, the avulsion hazard zone, and the

. erosion hazard zone.

Meander Bend

Amphede

Meander Cutofis
and Oxbow Lakes

Figure 30. Method 1: CMZ equals area within amplitude of meander bends

. When using Method 1, the segment should also be evaluated for the potent1a1 for primary

avulsion outside of the meander belt (see avulsion hazard zone) If avulsion outside of the
meander belt has occurred historically, using a different scenario and delineation method may be
necessary. If it’s unclear where to draw these lines to include or exclude some meander pattern
floodplain features, an expert analysis is recommended. Method 2, calculating the average

- annual bank erosion rate, is advised where the river is eroding into a terrace edge or the stream

has been eroding laterally across the floodplain in a single direction either throughout the entire
segment, a portion of it, or af a single location. '

Scenario 7 - Stable, Sinuous Channels: Bare or exposed banks alone are not necessarily an
indicator of channel migration. Segments of rivers or streams that are unconfined, low gradient,
and sinnous may be stable and may not exhibit active bank retreat or lateral migration over time
if erosion or avulsion processes are inactive. Stable sinuous streams or segments have a gradient
generally less than 1% and silt or clay banks. In stable stream segroents, the bankfull channel
position shifts negligibly over the span of the photo record. These stable reaches do not need
CMZ delineation. '

Included in this category are those wetland channels that have no ability to migrate because they
are very low energy and transport low velumes of sediment. These streams have very low
gradients (e.g., <.05%) and are narrow and deep (channel width < 3 times channel depth). Their
substrate is predominately silt or fine organic particles, banks are stabilized by the roots of
wetland vegetation, and >90% of the water surface is smooth. These channels are not common
on forested lands except in certain low elevation, coastal plain situations (c.g., Willapa Bay).
This does not include dlstn'butary channels in deltas or estuaries where the stream meets a larger
water body such as a lake, river, or the occan)
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2.4CMZ Rewew and Add1t1ona1 Analyses :
Pre-application reviews by stakeholder groups can be useful in identifying important processes

affecting channel migration and determining additional information necessary to delineate a
channel migration zone.

.An interdisciplinary team (LD. team) is recommended for those situations that are complex or -
potentially controversial. An LD. team will benefit if members have familiarity with the stream
system and/or have an understanding of geomorphic and channel processes.

Additional analyses are recommended for CMZ delineations of large rivers and multiple river
segments, alluvial fans, and braided channels. These analyses may include information such as a
thorough review of channel behavior over the historical record, a synthesis of the watershed
processes driving channel migration, a topographic analysis (channel cross sections, longitudinal
profile, or LiIDAR), the origin, composition, and erodibility of valley fill and features, and any.

" additional analyses appropriate to the situation. CMZ delineation is a relatively recent concept,
and no one method of analysis has been adopted or prescribed. Various geomorphic, engineering,
and modeling methods can be applied to channel migration delineation (FEMA 1999).

2.5 Technical Background
River and stream channels are constantly adjusting to changes in flow, sediment, and other debris

loads. The tendency for a channel to adjust both vertically and horizontally to these variable
inputs of mass can cause it to move laterally across its valley. The concept of delineating the area
where the channel is prone to move, or the channel migration zone (CMZ), comes from an

acknowledgment of these natural processes and the need to alter land use practices to
accommodate them.

To aid the field practitioner in understanding and predicting the extent to which a channel may
move, an overview of the processes involved in channel movement is provided here. The
concepts conveyed below are helpful for understanding the definitions related to channel
migration zone contained in the Forests & Fish Report (WSDNR et al., 1999), which provides -
the original basis for the CMZ rule. This information is also usefiil as a reference for complex or
difficult CMZ delineations. The following technical background draws from several classic texts
on river process (Leopold, Wolman, and Miller, 1964; Schumm, 1977; Dunne and Leopold,
1978; Mount, 1995; Knighton, 1998; Wohl, 2000) and from current work in the Pacific
Northwest.

River Systems: Rivers are essentially agents of erosion and transportation, removing the water,
sediment, and debris supplied to them from the land surface to the oceans or other basins. In
performing this work, rivers have evolved over time to their present configuration.

The character and behavior of the stream system at any particular location reflects the net effect
of a suite of independent variables that act at the landscape, local basin or channel reach scale
and exert control on the dependent channel morphology. At the Jandscape scale, the combined
influences of climate, geology, and land use determine the suite of processes controlling the
delivery and rate of water and sediment to a siream (Knighton, 1998) (Figure 31). Climate
dictates seasonal precipitation patterns and terperature, thereby influencing the type of
vegetation present and general runoff patterns (e.g., snowmelt versus rain-dominated). Regional

geology influences topographic relief, valley morphology, types of erosional processes operating
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(e.g., shallow rapid soil, shps rock fa]], earth flows, soil creep, or deep weathermg of the rock),
as well as stream chemistry. :

Within a basin, differences in rock type and relief strongly influence the slope and physical
characteristics along the stream channel. Land use within a basin can both directly and indirectly -
influence channel morphology. Direct land use effects on morphology include dams, river
regulation, channelization; gravel mining, and navigation maintenance. Indirect effects on
morphology include forest cutting and clearance, road building, upslope mining, agriculture and
urbanization (Knighton, 1998; Wohl 2000). The flow regime, which is defined as the magnitude,
frequency, duration, timing, and rate of change of all flow events through time at a particular -
location within a basin (Poff et al. 1997), is the cumulative result of climate, geology,
topography, and land use. All of these independent variables affect each portion of a river or
stream.

Vudios o Geology Climate LandTUse -
Sediment Supply Transport Capacity Vegetation
Independent Cheannsel Froquency, volume, Frequency, magnitude Ripaian ¥ egetation:
¥ ariables and size of seciment end duration of flow Effect on bank
ingut, Energy gredient stabilization
(slope)
Lerge Woodt size, rate
of delivery antl decuy T
orientation and
position
Channel Morphology.
Width
Dependert Channel ¥ arisbies Depth )
. Bedsope
Bed elevation
Grein gze
Bedforms
Sinvosity
Scour depth
Pattern

Figure 31. Independent' controls on channel morphology and the dependent variables
subject to change or adjustment (Dzagram modified from Montgomery and Buyffington
1993).

A number of concepts and classification systems have been developed to describe the river
system and to help us organize our understanding of river processes. Understanding these ideas

- will help us predict where channels are prone to migrate within a catchment. Classically, rivers
were viewed as lengthwise systems where both physical (Schumm, 1977) and biological (e.g.,
the River Continuum Concept, Vannote et al., 1980) forms and processes change gradually
downstream (e.g., Mackin, 1948). In general terms, a river develops systematic downstream
changes in shape and form based on increasing discharge and decreasing gradient as it transitions

M2-42

000421



Board Manual — 11/2004 Channel Migration Zones and Bankfull Channel Features

from the steep sediment source headwaters, through a zone dominated by transportation of
sediment, to a zone of long term sediment storage and transport (Figure 32). A downstream
change in physical processes also occurs as rivers become less directly coupled with hillslope
water and sediment sources (Schumm, 1977; Montgomery, 1999; Church, 2002). Applied on a
broad scale, these relationships are generally true, and would suggest that channel migration is
likely in floodplain valleys and mainstem rivers located at lower elevations or gradients in the
system. ) :

Upland l Upland Floodplain' Large

valley valley river
Erosion Erosjon/ deposition Deposition
(aggradation/degradation) .
Coupled Partly coupled Decoupled
L R —
Exiremely sensitive

Figure 32. Watershed map showing the principal zones of sediment behavior (Church,
2002).

Given a closer look, however, most rivers will not always transition gradually and continuously
downstream. Idealized, smooth, concave-up bed elevation profiles give way to stepped profiles
(Figure 33). Local controls such as differences in bedrock type or structure, tributary junctions,
landslides, variation in valley width, and storage of sediment and wood all influence the location
and scale of these gradient steps (Rice and Church, 2001; Church, 2002). These local controls
also interrupt the downstream fining of sediment sizes predicted by the river continyum theory
and introduce variability in stream energy (Rice and Church, 1998; Knighton, 1999), which
influences the rate of sediment accumulation and transport within a step or channel reach.
Termed the “river discontinuum” theory, it predicts a patchy arrangement of channel form and
response in the downstream direction (Figure 34) and suggests that channel migration may occur
anywhere along the river profile (Ward and Stanford 1983, 1995; Ward et al., 2002; Poole,
2002). ' A : '

Elevation

Distance Downstream
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Figure 33. Comparison of an idealized river (gray line) fo the more realistic profile
- (black line) from headwaters to mouth.
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Figure 34. Dzﬂerenz‘ conceptual models of how rivers change in the. downstream dzrectlon
(Drawing: Poole, 2002).

Despite their general lower elevation and gradient locations, floodplain reaches containing
alluvial deposits of various scales can exist throughout a river system. The river network

. consists of alternating reaches with variable gradient and valley width (Figure 35). In reaches
where gradient diminishes and valley width increases, sediment and organic material
deposition can lead to channel adjustment and migration. Lateral channel migration through
these valleys provides a mechanism of sediment exchange and serves to create and maintain
these floodplain deposits over time.

Hydrologlcal exchange pathways -
— e — = —

Longitudinal section of alluvial aquifers

Termace . Hitsiope
| Azlive channel

* floodpiain

Canyon Reach  Confined ' Floodplain Reach Unconfined

Figure 35. The channel network shown as a series of confined and unconfined reaches.
Additionally, hydrologic exchange pathways are shown for the longztudmal lateral and’
vertical dimensions (Drawzng Ward et al., 2002). :

River systems arc described in four dimensions: three spatial planes (cross section, long profile, :
and planview) and time (Figure 36). Channel geometry (width and depth) and confinement are
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derived ﬁ'om cross sections and used to evaluate the area through which water and sediment are
moving. Channel gradient (potential energy) is illustrated in profile and channel patterns are
conveyed in planview. Changes occur in each of these planes with every flow event that aiters
the channel bed or banks.

: ¥
@.\ﬂ‘ft"" L
77 7 Ny
/.(‘,
L.p—\ [0t e ,
v Ll L
D
&
Jeress-section (x, 2]

- Figure 36. The four dimensions typically used to describe the morphology of a river:
Physical space (x, y, z) and time (t). Three two-dimensional planes are: 1) cross section
(, ), 2) long profile (y, z), and 3) planview (x, y). The x-axis extends perpendicular to
the river channel and its valley, the y-axis parallels the valley, and the z-axis is vertical. -

Schumm (1985) defines three major categories of stream channels: bedrock, semi-controlled, and
alluvial. Bedrock channels are composed of and controlled by bedrock. This category of channel
is generally stable over time and does not change its position unless there are weak sections of
bedrock that allow the channel to shift laterally. A channel may also be non-alluvial when
materials that were not transported by the river under current conditions bound it. Such examples .
include channels that are deeply incised into hillslope or glacial deposits. Semi-controlled
channels have local controls that resist channel movement. Local controls can be areas of
bedrock, resistant alluvium, or large wood and logjams (Schumm 1985; Abbe and Montgomery

"2003). Alluvial channels are formed in and flow through the sediment transported by the river,

referred to as alluvium. Since alluvial channels are shaped by the volume of water and debris
load they carry, they are also self-adjusting to alterations that change the timing and volume of
flow, wood, and sediment load. It is the alluv1a1 channels that have the capacity to build
floodplains and mlgrate laterally.

The relationship between a channel and the valley through which it flows is fundamental to
channel mlgratlon. The degree to which a channel is deflected by the valley walls or by resistant
terraces is known as confinement (Kellerhals et al., 1976). Many applied scientists use some
description of valley confinement to define hillslope constraint on channel processes. Although
confinement is often reported as the ratio of average valley width to average channel width (e.g. .
Cupp, 1989), little empirical data exists to support a numerical interpretation of this relationship.

" However, it remains a useful relative measure. Rivers and streams unconfined by hillslopes can

also be artificially constrained by dikes or road grades constructed on the floodplain or in the
channel itself.

In contrast to channel confinement, channel entrenchment is the relationship between the channel
and the relatlvely flat surfaces on the valley floor that may be prone to flooding at some
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maximum stream discharge (Galay et al., 1973; Kellerhals et al. 1976). A qualitative definition
of entrenchment is the vertical containment of a river and the degree to which it is incised within
a valley floor (Kellerhals et al., 1972). Although attempts have been made to quantify
entrenchment as the ratio of average flood-prone width to the average channel bankfull width
within a reach (e.g. Rosgen, 1994), little empirical data exists to support precise numerical
classifications. Flood-prone width refers to the width of the stream at some maximum stream
discharge (Galay et al., 1973) (Figure 37). Channel entrenchment can occur in response to
natural processes (e.g., tectonic uplift) or human disturbance (e.g., channel clearing and
straightening, harvest and clearing of floodplain forests, urbanization, upstream impoundments).

The Floodplain: The river floodplain is defined as the relatively flat area or berm adjoining a
river channel and actively constructed by the river in the present climate by a combination of
progressive lateral migration, channel creation and abandonment, and overbank sediment
deposition from periodic inundation. Floodplain inundation can result from any combination of
overbank river and tributary water at high discharge, hillslope runoff, groundwater, and direct
precipitation. Floodplains may not be uniform or homogeneous flat surfaces, and can consist of
irregular or multiple surfaces at different elevations that reflect vertical differences in the channel .
bed resulting from reach scale scour or fill and changes in flow regxme sediment supply and
wood loading.

The height at which the channel overflows its banks is called the bankfull stage and corresponds

. approximately to the discharge at which the channel characteristics are maintained. The .
- floodplain is, by definition, the valley level corresponding to the bankfull stage, or slightly less

than bankfull if natural levees exist. Areas outside the bankfull channel (i.e., floodplain) are areas
of short- or long-term sediment storage. The relatively flat valley bottom of the floodplain
composed of river alluviim is the most direct evidence of lateral migration (Dunne and Leopold,
1978). Because channels are rarely in equilibrium and constantly undergoing adjustment
(particularly in areas with historic forest clearing (Wolman and Leopold, 1957, Lisle and
Napolitano, 1998; Wohl, 2000), floodplain and bankfull elevations change and are therefore not
constant through time.

()

(( Fhod-Prons ‘;V'ﬂﬂt /

Figure 37. Simplified valley cross section of alluvial valley bottom zllustranng the eﬁ‘ects
of various stages on channel width.

Field determination of bankfull stage is difficult when the floodplain is narrow or not flat or well
defined. The difficulty is greater in foothills and mountains (Dunne and Leopold, 1978) because

ptocesses ih addition to the floodplain building process described below are operating (Part 1
Bankfull Channel Features and Part 2.5 Magnitude and Frequency of Channel-forming Fvents).
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The bankfull concept was developed for alluvial channels and does not apply to bedrock
bounded or confined channels.

Floodplain-building Processes: Floodplains represent areas where river borne sediments (both
bedload and suspended sedxments) are stored, at least temporally, within the valley. Floodplains
play an important role in convcymg high flows, diffusing flood levels downstream, and .
exchanging organic and inorganic material. Dominant floodplain building processes include
overbank deposition of sediment (both fine or coarse), bar deposits in actively meandering rivers,

" and residual deposits associated with channel creation and abandonment. The sediment and .
debris stored in a floodplain are eventually re-introduced to the channel at varying time scales
and conveyed further downstream. Floodplain river systems often have multiple types of
interacting channels, which aid in floodplain building processes and the conveyance of water
longitudinally and laterally. Secondary channels carry water (intermittently or perennially in
time; continuously or interrupted in space) away from, away from and back into, or along the
main channel. Anabranch channels are the most common form of secondary channel, which are
diverging branches of the main channel that reenter the main channel some distance downstream.
Secondary and anabranch channels can be subdivided into: side channels, wall-based channels,
distributary channels, abandoned channels, overflow channels, chutes, and swales.

A river maintaining a floodplain through the process of progressive bank cutting on the outside
of a meander bend and subsequent deposition on the inside of the bend (Figures 38 and 39) is
considered in a state of dynamic equilibrium with the volume of water and sediment it carries
(Knighton, 1998). The elevation and basic pattern and average geometry (width, depth, and cross
sectional shape) of the channel do not change; but the channel location migrates across the valley
horizontally, and the meander pattern migrates down valley over time. However, this process can
be short circnited by dramatic shifts in the position of the channel through avulsions. '

Ex e ] s B s

Figure 38. Progressz've channel migration shown in cross section (Drawing: Knighton,
1998).
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Figure 39. Progressive channel migration shown in planviéw (Drawing: Mount, 1995).

Channel avulsions are defined as relatively sudden and major shifts in the position of the channel
to a new part of the floodplain (first-order avulsion) or sudden reoccupation of an old channel on
the floodplain (second-order avilsion) or relatively minor switching of channels within a braid
train or other active channels (third-order avulsion) (Nanson and nghton,1996) Avulsions
onto floodplain deposits can occur at a variety of scales and channel sizes. Primary avulsions
paths can be guided by the presence of poorly defined topographic low points along the
floodplain, and secondary avulsion paths can follow better defined secondary or abandoned
channels on the floodplain. The shifting of the main channel into an active side channel or braid
(third-order avulsion) is not considered a classic channel avulsion per se, but rather represents
the typical channel-switching phenomenon of anabranchmg rivers as defined by Nanson and
Knighton (1996) (Part 2.5 RIVCI' Pattern)

Avulsxons occur when the channel capacity to convey water, sediment, and wood is reduced.
Avulsions can be caused by any combination of a downstream decrease in the main channel
slope, an increase in slope down-valley along the floodplain as compared to the channel slope,
local sediment build up in the channel called aggradation, wood debris jam formations, ice jams
in colder climates, vegetation encroachment, hydrologic change in peak discharge, and/or stream
capture from adjacent or secondary channels (Jones and Schumm, 1999; Bridge, 2003).

Typically, as a channel becomes more sinuous as it actively meanders, the channel length

increases (relative to the same down valley distance) and the slope decreases, slowing the water,
which favors sediment deposition and higher water surface elevations. This condition increases -
the potential energy for eroding a new, steeper, shorter, and less resistant course through a
floodplain meander deposit, resulting in a meander chute (or neck) cut-off or an avulsion (Figure
40). These processes can be aided by stream capture from the headward erosion of secondary
channels draining the floodplain (Thompson, 2003) and large woody debns deposits in the old
main channel (Abbe and Montgomery, 2003).

Empirically, avulsions or cut-offs typically occur when the floodplain slope (i.e., potential
avulsion path) is greater than the channel slope (S¢/Sy>1) (Jones and Schumm, 1999; Bridge
2003), the ratio of the bend radius of curvature to channel bankfull width is less than two

(rd/w<2) (Lewis and Lewin, 1983; Knighton, 1998), or the channel sinuosity (channel thalweg
. length vs. straight-line valley length) is greater than one and a half (Ly/L>1.5) (Leopold et al.,

1964). The occurrence of an avulsion also obviously depends on the prerequisite ratio of a high
discharge event above a threshold discharge for avulsion (Qmax/Quireshota) (Bridge, 2003) or other
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complicating factors such bed aggradation or wood debris jam formations (Jones and Schumm,
1999; Bridge, 2003).

Avulsion

= e

Chute Cutoff Neck Cutoff

Figure 40. Types of channel changes (modified from Schumm, 1985).
Solid lines indicate pre-change channel position. Dashed lines indicate post-change
channel position. '

Role of Wood in Streams: “Gravel, sand, and silt collect in the dead water, behind the drift piles,
strengthening them and preventing the river from returning to its original bed. Evidences of this
action are plentiful, and, in the narrow valley of the upper reaches, show that the river has been
Jorced from the hills on one side to those of the other, a distance of % mile (0.81 km) or more,
and the original bed has become overgrown with very heavy timber.” From a description of the
White River, near Auburn, Washington in the early 1900s (Wolff 1916).

- Wood debris can play a significant role in channe] migration throughout a fluvial network from

headwater bedrock channels (e.g., Montgomery et al., 1996, Massong and Montgomery, 2000) to .
large alluvial rivers (Abbe and Montgomery, 2003; Lancaster et al., 2001; O’Connor et al.,
2003). The majority of streams and rivers are depleted in wood debris, and historic conditions
may not reflect conditions associated with intact, mature riparian forests (e.g., Maser and Sedell,
1994).

Wood debris (i.e., branches, tree trunks with and without root mass) is an important element of
the solid material introduced to rivers. Just like the sediment load of a river, wood debris ranges
widely in its physical characteristics such as size, shape and density. Generally the larger pieces
of wood debris tend to be more stable and become a significant factor increasing the frictional
resistance that flow encounters (e.g., Shields and Gippel, 1995, Gippel et al., 1996, Brooks and
Brierley, 2003). Wood debris, either as individual snags or accumulations (i.e., logjams), often
creates obstructions impeding flow and sediment transport and thereby altering channel
morphology. By dissipating energy through a general increase in channel roughness or directly
impounding flow, wood effectively reduces the sediment transport capacity of the chaznel and
traps sediment and other wood that would have otherwise passed through the channel. The
resulting sediment storage upstream of wood accumulations raises the channel bed elevation and
increases the frequency of overbank flow and the probability of a channel avulsion (e.g., Lisle,
1995; Hogan et al., 1998; Lancaster et al., 2001; Abbe et al., 2003). New channels develop where
flows find an unobstructed path around the wood obstruction. This process can occur from steep
headwater channels (e.g., Massong and Montgomery, 2000) to large rivers (e.g., Sedell and
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Luchessa, 1982, Triska, 1984, Abbe and Montgomery, 1996, 2003). Wood accumulations
1mpose a strong influence on vertical (profile) and lateral (planform) migration of streams and
rivers. Logjams can raise a channel several meters and move a river from one side of its valley to
another, including la.rge rivers (Abbe, 2000; Abbe and Montgomery, 1996, 2003; O’Conner et -
al, 2003). .

Other Valley Forming Processes: In mountain valleys subject to recurrent debris flows, debris .
flow deposits form the valley floor in many reaches. The defined stream channels carved in these
deposits are impermanent, since subsequent floods may dam or divert or greatly enlarge them.
Where such debris flows are important, levees, berms, or terraces may be distinguished and even
ascribed to particular flood years. However, a floodplain, as defined above and having a constant
frequency of overflow, cannot be identified or does not exist (adapted from Dunne and Leopold,
1 978)

In the Pacific Northwest, rivers may also occupy valleys formed by qu1escent processes from
former continental or alpine glaciation or volcanic mudflows (Booth et al., 2003). A river or

stream that appears too small to have eroded the valley in which it occupies is called an underfit

stream (Knighton, 1998). An example of an underfit stream is the White River, which flows
through a valley produced by multiple glaciations combined with periodic deposition of volcanic
related mudflows (lahars) and debris flows originating from the Mount Rainier volcano (Colhns
et al. 2003).

Alluvial fans are a unique landform in the river valley. They are cone- or fan-shaped deposits of
sediment and debris that accumulate immediately below a significant change in channel gradient
and/or valley confinement (Figure 41). The fan shape is created as the channel moves back and
forth across the gradient transition depositing sediment. Technically, the term refers to those
features composed of sediment deposited by running water; however, it is commonly used to
refer to those features also built by debris flows that simply overflow the channel and spread out
onto the fan surface. Debris flow deposits can be later reworked by the stream and deposited
further down the fan surface. Generally, a gently sloping fan will be alluvial, and a fan built by

~ debris flow or mass wasting processes will have steeper sides. Both commonly exist:

e Where a smaller channel meets a larger channel;
e Where an abrupt change from narrow to wide valley width occurs; or
e Where an abrupt change from steep to gentle channel gradient occurs.
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Valley plain

Trunk stream

Figure 41. Idealized alluvial fan environment (National Research Council, 1996).

All or some portions of the fan may no longer be subject to channel shifting if the fan-building
processes have ceased or diminished. The degree of channel incision at the fan head is not a
reliable indicator of the lack of channel shifting potential, as infrequent but large flood events or
debris flows can rapidly fill the channel.

Magnitude and Frequency of Channel-forming Events: River channel form is a product ofall .
flow and sediment transporting events and the sequence of those events through time. Fluvial
systems also have memory for past events, as partially displayed in the current channel form. Of
the total sediment load, bed-load transport has the greatest effect on channel form (Knighton,
1998). While all flow events cumulatively do influence current channel form, not all events
produce the same effect or occur at the same flood frequency. This has lead to the theory that a
dommant discharge controls the gross channel geometry.

In many alluvial streams, channel size (Le., width, depth) is established by flood events that
occur frequently, which over time accomplish the most work and move the greatest volume of
sediment (Wolman and Miller, 1960). While larger flood events, those that occur on average
every 50 years, do more work and move more material than small events that occur on average
every 2 years, the cumulative work and sediment movement from twenty-ﬁve “2-year’ floods
over fifty years is usually far greater than the one ‘50-year’ flood. Thus, the dominant discharge

- that may control gross chanriel form is related to the effective discharge, which over the long
term, transports more bed-load sediment than any other flow (Knighton, 1998). The dominant
and effective discharges for bedload have been related to flow évents that just fill the channel, or
the bankfull flow, for alluvial systems in bumid climates. The bankfull flow represents a
discharge that is reached in most years (e.g., every 1-2 years) in undisturbed watersheds in humid
climates (Leopold, Wolman, and Miller, 1964).

However, regionally and world wide, there is great variability among the frequency in flows that
just fill the banks of the channel, especially in ' mountainous or arid terrain and human modified

: - environments. The bankfull discharge may not occur frequently nor be the most effective

| . discharge. In addition, the bankfull channel cannot always be well defined in the field. In streams
| : with highly variable flow regimes or resistant channel boundaries (e.g., smaller, higher elevation
‘ : ,
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drainage basins) (Gustard, 1994), high-magnitude, low frequency events may dominate channel
form and have lasting effects (Knighton, 1998).

. As land managers, we desire to predict the conditions that will cause speciﬁc channel changes.

Land use can affect the hydrologic cycle by reducing infiltration capacity, changing the amount
and effectiveness of vegetation cover, changing the timing and volume of runoff, and changing
channel bed roughness and thus water velocity in channels and in overland flows. These result in
changes in the volume of storm runoff and peak discharge. Such changes may be expected to
result from a variety of land-use alterations, such as urbanization, grazing, agriculture, forest
removal, and others. Increases in the magnitude and frequency of flow and flood pulse events
can translate into alterations in the channel morphology and pattern (see Channel Adjustment
below). This is especially true for common flood events such as the effective discharge. While
land use may change the magnitude and frequency of extreme flood events, data records are of
insufficient length to correctly quantify these changes. However, data are sufficient to quantify
changes in high frequency flood events such as the effective dlscharge which may have the
greatest effect on channel form.

" Obvious flow regime alterations occur following urbanization (e.g., Hollis, 1975; Booth, 1990;
" Booth and Jackson, 1997). Impacts in forested regions have also been well studied but are a

subject of much debate, especially regarding low frequency extreme events. However, it is clear
that the removal of the forested canopy and/or the associated presence of a road network can
alter water production. Annual water yield typically increases for some time following the

* reduction of vegetation cover (Bosch and Hewlett, 1982; Stednick, 1996). Furthermore, common

peak flow events within the frequency range of the effective discharge of bedload (i.e., 0.5- to 2-
year recurrence interval) increase following forest harvest and road building in small catchments
(Jones and Grant, 1996; Thomas and Megahan, 1998; Lewis et al., 2001; Jones and Post, 2004).

The cumulative effects of hydrologic alterations W1thm large Watersheds are relatively unknown

and undocumented.

The same factors affecting surface runoff will also tend to change sediment load. Channel
response to large sediment inputs depends on channel size, position of the receiving reach within
the drainage network, the quantity and size of sediment, and the characteristics of the riparian
zone (Hogan et al., 1998).

Channel Adjustment: Channels are constantly adjusting to changes in the timing and volume of
flow and sediment, and to the characteristics and supply of wood. Channels can adjust to changes
in the rate of flow, sediment, and wood through changes in channel geometry (w1dth depth, and .
slope), channel pattern, and bed texture (grain size and bed form). Table 1 summarizes the
general response in channel geometry and pattern based on changes in sediment and/or stream
flow and wood debris. The time scale of responses in the dependent factors to changes in
independent factors is variable. Width and depth can respond to changes within a year, while
adjustment in river slope and meander wavelength may take decades to centuries (Knighton,
1998). Whether the adjustment is small and incremental or episodic depends on the relative size
or magnitude of the change.

Abrupt episodes of strcam adjustlhent can occur as significant thresholds are crossed (e.g., Lisle,
1982) An event such as a large flood or disturbance can dramatically reshape the floodplain and
increase channel width. Climate change (geologic time scalc) or a change in watershed condition
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by fire, timber harvest, grazing, urbanization, vegetative recovery, or direct channel manipulation
(planning level time scale) may cause the river to change bed elevation either downward
(degradation) or upward (aggradation). The stream will then build a new level of floodplain
appropriate to the new bed elevation. These lateral and vertical adjustments in channe] form over
time, along with changes in channel pattern are called channel evolution.

Table 1.

Generalized adjustment in stream geometry and pattern based on ehanges in flow

and sediment discharge (modified from Kellerhals and Church, 1989, and Chang,
1988) and changes in large woody debris.

Dependent or Adjustable Factors

Changes in Independent Factors Channel Geometry Channel Pattern
. ' . . Meander
| quthl Depth | Slope | Sinuosity Wavelength

Water discharge increases alone (e.g., forest 0 1 i) } T
harvest) : "
Water discharge decreases alone (e.g., water - l t T i
supply diversion) ‘
Sediment discharge increases alone (e.g., road T 1 l i 1)
building on unstable slopes) !
Sediment discharge decreases alone (e.g., R 1 1 ) !
road & harvest restrictions) , ,
‘Water and sediment discharge both increase t ? ? l 1
(e.g., response to large storm event)
Water and sediment discharge both decrease 1 ? ? 1 i
(e.g., downstream of a reservoir)
Water increases and sediment decreases (e.g., N + 1 0 ?
climate change toward a more humid pattern)
‘Water decreases and sediment increases (e.g., 11 ? T 1 ?
water supply-diversion plus road building and
harvest) , ]
Decreased large wood debris (e.g., riparian N 1] 1 l . 1
harvest) : -
Increased large wood debris 1 1 } 1 !

1 Non-cohesive bank. matenal (t= Increase | =Decrease; 1] = Either increase or decrease or both ="

Indetermmate)

Conceptual channel evolution models have been created to display typical channel adjustment
following channel disturbance. Simon and Hupp (1986) developed a model for channel incision
and vertical channel change (Figure 42). Once disturbed, a channel may proceed through a cycle
of channel degradation and incision, bank failure and widening, aggradation, and re-creation of a
floodplain and quasi-equilibrium channel form (Simon and Hupp, 1987, 1992 and Simon, 1994).
Once disturbed, the channel bed and associated floodplain may or may not return to initial bed
elevations. However, if disturbed, stream channels will tend to return approximately to their
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previous state (e.g., pattern and size) once the perturbation is damped down (nghton, 1984)
(Figure 42).. o

Stage t:
Premodified
Stage 2:
Disturbed
Stage 3:
Degradation
Stage 4:

Degradation
and Widening

Stage 5:

Aggradation
and Widening

Stage &:
Quasi Equilibrium—

E Water

- Stumped material Direction of bed or
- ' bank movement

Accreted material

Figure 42. Channel incision and vertical channel change over time (Drawing: modified
from Simon and Hupp 1986).

When a stream down-cuts or lowers its bed elevation (i.e., incision), the former floodplain it had -
been constructing may be abandoned. An abandoned ﬂoodplam is called a terrace. Terraces may
be at different levels above the floodplain, depending on the past history of the individual river

(Figure 43). When a river aggrades, the floodplain may reoccupy or become higher than adjacent -

terraces. The process of valley scour and redeposition is called “cut and fill” Analysis of alluvial
history suggests that valley filling tends to be a much slower process than valley erosion
(Leopold, 1994). Many alluvial valleys consist of multiple floodplain and terrace surfaces.

Figure 43. Cross section and planview illustration of terrace development and vdlley
downcutting and subsequent filling (Drawing: adapted from Mount, 1995).

Terraces are susceptible to erosion by migrating.channels, particnlarly when the terrace is
composed of unconsolidated alluvium. Unlike the definition of floodplain, there is no
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consistency among rivers in the recurrence interval of flooding of the terraces that exist (e.g.,
very extreme flood events) (adapted from Dunne and Leopold, 1978).

As with all natural systems, channels will develop the most stable configuration based on the
existing conditions. However, rivers are inherently dynamic systems that constantly respond to
variable inputs of water, wood, and sediment through erosion and deposition. For relatively
constant conditions of the controlling variables, a natural river may develop characteristic forms,
recognizable as statistical averages about which fluctuations occur. A change in discharge and

_ sediment characteristics does not necessarily produce an immediate change in the stream channel

but rather initiates a change that may extend over a period of time. Adjustment to changes in
watershed conditions may take time and may not be completed before another event disrupts the
condition, causing readjustment again. It is therefore not possible to forecast what will be the net
effect of a particular or series of alterations. However, there are probable states (Leopold 1994).

River pattern is used to describe the planform geometry of a river reach or segment, as viewed
from above as it would appear from an airplane, and implies the processes operating along that
river. Channel pattern is used to define these characteristics only within individual channels that
make up part of the overall river pattern (Nanson and Knighton, 1996). Two main river.patterns
are generally recognized: single-channel rivers and anabranching rivers. Anabranching rivers are
multi-channel systems characterized by vegetative or otherwise stable alluvial floodplain islands
that divide flows at discharges up to nearly bankfull (Schumm, 1985; Nanson and Knighton,
1996). Channel pattern, as applied to individual channels, has been classically divided into
straight, meandering and braided channels (Leopold and Wolman, 1957). A simple diagram of
these river and channel patterns is displayed in Figure 42, but more detailed analyses of different

‘patterns also exist (Leopold and Wolman, 1957; Brice, 1978; Schumm, 1985; Knighton and
- Nanson, 1993; Nanson and Knighton, 1996; Thorne, 1998).

Due to hydrodynalmcs, nearly all natural channels exhibit some tendency to develop curves, or
meanders in plan form, which seem to be proportional to the size of the channel. The meandering
channel pattern is often illustrated as symmetrical bends, although the meanders can be
asymmetrical or quite irregular. The exceptions to the meandering pattern occur where a stream
is forced into a more or less straight channel pattern by land use intervention or through geologic
controls like fractured bedrock or very cobesive sediment, and where high sediment loads
produce a braided channel pattern. Even where the channel is straight it is usual for the thalweg,
or line of maximum channel depth, to wander back and forth from near one bank to the other.
Rivers are seldom straight through a distance greater than about ten channel widths, and so the
designation straight is relative and implies an irregular, sinuous (non-meandering) alignment
(Figure 44). Most rivers can also exhibit straight, meandering and braided patterns all within the
same reach or valley segment depending on the scale of the observation.

A braided stream is divided into several channels that branch and rejoin around bare or sparsely
vegetated sand/gravel/cobble bars. The braided form may range from occasional (widely
separated single bars) to fully braided (many channels divided by many low bars). The braided
channel pattern is partly stage or water level dependent. Bars exposed at most flows may be
inundated at higher discharges to display the overall single-channel river pattern. Braided

streams are characterized by high sediment load relative to transport capacity, wide active
channels overall, low sinuosity, low threshold of bank erosion, rapid shifting of bed material, and
a continuously shifting stream course (Knighton, 1998). Rapidly fluctuating stream flow
contributes to bed instability and bank erosion, common on streams fed by glaciers. Braiding
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. involves the positive feedback cycle between sediment supply, bar formation, and bank erosion.

Braided channels are also common in locations with a high sediment supply and a rapid

reduction in transport capac1ty, such as alluvial fans when a steep mountain stream drops into a
valley

' ""9'9' | anabranching
channel | rivers

rit(ers |

straight | M

_ ===

statle - %

meandering

Decreasing Channel Stability
Increasing Sediment Supply

braided

Fzgure 44. Szngle and Anabranching River Patterns (Drawing: modified ﬁom Nanson
and Knighton, 1996)

Anabranchmg rivers have multiple channels divided by s,emi4penﬁanent floodplain islands,

. which are typically vegetated. Individual channels within anabranching rivers can be straight, -
. meandering or braided (Figure 44). Anabranching streams typically retain the appearance of a

multiple channel system up to the bankfuill discharge, when floodwaters connect across forested
island floodplains. As with braided streams, individual channels of an anabranching river are a
response to relatively high sediment supply at varying scales. Multiple channels, each with
relatively small width-depth ratios as compared to the overall.channel, effectively increase the
sediment transport capacity to accommodate the sediment load (Schumm, 1985; Nanson and

Knighton, 1996). Numerous types of anabranching rivers have been described (Pa:rt 2.5 Channel

Types and Classifications). Wood debris also plays a role in initiating and sustaining
anabranching systems {Abbe and Montgomery, 1996, 2003).

Anastomosing, a word borrowed from a medical term for dividing and rejoining blood vessels is
used to describe a specific subset of anabranching rivers with erosion-resistant cohesive banks

.and relatively low width-depth ratios of individual channels. The lower width-depth ratios of

anastomosing channels are partially supported by cohesive bank sediment, island vegetation root
strength, and/or large woody debris bank protection (imbedded or instream) (Smith and Smith,
1984; Knighton and Nanson, 1993; Nanson and Knighton, 1996). As with all anabranching
rivers, vegetation plays a crucial role in creating anastomosing channels by providing bank
cohesion and providing wood debris for channel creation (i.e., avulsion), maintenance, and
stability (Nanson and Knighton, 1996; Gurnell and Petts, 2002; Abbe & Montgomery, 2003).

Channel pattern represents a mode of channel form adjustment in the horizontal plane that is
linked with other channel adjustments. The available evidence suggests that the sequence of
straight, meandering and braided patterns is related to (Knighton, 1984):
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« increasing width-depth ratio, which is generally associated with decreasing bank
stability/resistance and increasing bed-load transport;

* increasing stream power, which implies increasing discharge at constant slope or increasing
slope at constant discharge; and

« increasing sediment load and in particular bed load.

A particular channel shape and pattern is closely related to the quantity and varjability of stream
flow, the quantity and character of the sediment and wood in movement through the section, and
the composition of the materials making up the bed and banks of the channel. Classifying
channels based on pattern can tell us something about the current sediment and water regime, but
a channel pattern can change from a large change in either of those inputs. For example, a
channel may change from a single channel meandering pattern to a braided pattéern and back to a
meandering pattern in response to a large but temporary increase in sediment or short term
reduction of bank resistance through vegetation loss. It is not uncommon for a non-braided -
channel to develop a side channel forced by the deposition of large wood at the upstream end of
a gravel bar. A channel can also be highly sinuous and meandering but entirely confined by
bedrock or very cohesive banks. '

River pattern is a continuum from one extreme to another. There is no sharp distinction between

any of these patterns, but empirical attempts have been made to separate them (Leopold et al.
1964). The current pattern of the channel is only one attribute looked at when attempting to
predict future channel movement. Because plan form is a response to a complex array of
interactive variables, it is not the sole discriminator for river classification or channel types.
Although any classification of distinctive patterns or channel types is somewhat arbitrary, some
sweeping statements can be made about the processes forming each general class. These
generalities are expanded upon below.

Channel Types and Classification: Because a river channel can be characterized by a particular - -
combination of patterns and attributes, channel classification is possible. Once classified, general
stateménts can be made about the Tesponsiveness of each channel type to changes in the
controlling factors described above. Based on a combination of characteristics, we can broadly
predict which stream channels will have a tendency to migrate over time and by what processes.

- However, river channel morphologies do not always neatly fit into discrete compartmental types.

Rivers should be viewed as a continuum (or discontinuum) of channel types, where one type
blends gradually or abruptly into another depending on different processes and geomorph1c
thresholds (Kondolfet al., 2003).

‘A numbe'r'of classification schemes exist in the literature and are applied at different scales for

different purposes. Defining the intended spatial scale of any classification scheme is important.
Streams can be viewed as hierarchically organized, interlocked units nested within each other.
The variability of the next lower level is constrained by the higher hierarchical level (Frissell et
al.,, 1986; Kondolf et al,, 2003). These hierarchical Ievels range from the river system or
catchment scale, to the valley segment scale, to the reach scale, to the habitat scale, to the
microhabitat scale (Figure 45) (Frissell et al., 1986). For the purposes of channel migration, the

_ valley segment and reach scales are most appropriate. Fortunately, the maJonty of channel

classification systems have focused at these scales.
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Figure 45. Hierarchical stream classzf cation (Drawzng Frissell et al,. 1986; adapted
- from Kondolf etal., 2003).

Several basic catchment-to-reach scale classifications of fluvial forms and processes have been
reviewed above [i.e., 1) sediment erosion, transfer, and long-term storage zones (Schumm,
1977); 2) bedrock, semi-controlled, and alluvial channels (Schumm, 1985); 3) single-channel
rivers and anabranching rivers (Nanson and Knighton, 1996); 5) straight, meandering and
braided channels (Leopold and Wolman, 1957)]. While very usefill, these classifications are only
a few building blocks of more detailed reach and segment scale classifications..

All channel classifications use a combination of attributes to describe general channel types.

Basic to many of these are 1) channel slope or gradient, 2) horizontal and vertical confinement of

the channel (valley morphology), 3) relative channel size (function of drainage area and
dominant discharge), 4) bank and bed material and size; 5) dominant mode of sediment transpofc
6) channel pattern, 7) and available stream energy (stream power).

Several mountain drainage basin classifications exist for Washington state. Whiting and Bradley
(1993) classify headwater channels based on process interactions between hillslopes and
channels. Montgomery and Buffington (1993, 1997) use a process-based channel classification
that relates morphological parameters to relative sediment supply and the ratio of sediment
supply to transport capacity. While very useful for many streams in a mountain drainage
network, these classifications are limited in their applicability to floodplain river systems and the

- assessment of migration potential through floodplain deposits.

Cupp (1989) developed a valley segment scale classification intended for basin-wide land
management planning and research. Cupp’s system focuses on six valley bottom and sideslope
geomorphic characteristics thought to remain relatively persistent over a planning time scale.
Grouped into four broad categories, any valley width to channel width ratio greater than 2 is
generally considered “unconstrained” in this system. This type of classification can provide a
relative measure of the valley size potentially avaﬂable to channel migration.
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Nanson and Croke (1992) give a genetic classification specific to floodplain morphology and
functional processes in alluvial rivers. Their classification is based on a stream’s competence and
ability to do work. Primary classification variables include specific stream power and the
erosional resistance of floodplain alluvium. Specific stream power is the potential energy per unit
width of stream available to erode and transport sediment. It is a function of stream slope,
discharge and channel width. The classification scheme is divided into three major distinct
groups based mainly on stream power and sediment size. Sediment size of non-cohesive
alluvium ranges from gravel to fine sand, while cohesive alluvium consists of silt and clay.

Class A: High-Energy Non-Cohesive Floodplains
Class B: Medium-Energy Non-Cohesive Floodplains
Class C: Low-Energy Cohesive Floodplains

Within this classification are a total of fifteen subgroups that differ according to specific stream
power, sediment size, confinement, erosional and depositional or accretional processes,
landforms, channel pattern, and catchment location.

Nanson and Knighton (1996) provide a classification of floodplain anabranching rivers, which -
are very common in Washington State. Again, their classification is primarily based on stream
power (slope-discharge combinations) but also includes classification metrics on bed and bank

- material size, lateral migration rate, vertical accretion rate, channel sinuosity, and relative

floodplain island size. They distinguish six different channel types, within which there are also

. several sub-types (Figure 46).
) Unit . Lateral Vertical Island
Channel  Channel stream  Bed Bank migration  accretion Channel length/channel
type character power  material material rate rate sinuousity  width
1 Anastomosing A A A A A E F
2 Sand-dominated, B B B B F A - " E
island forming ‘
3 Mixed load, C C C =fF= = F D
laterally active
4 Sand-dominated, D D D C=/D B B o
: ridge forming ) )
5 Gravel-dominated, E E E F C= D B
. laterally active
6 Gravel-dominated, F F F E/C= E C A
stable : : :

A-F: relative strength of variable, either LOW (A} to HIGH (F) or FINE (A) to COARSE (P).

- Figure 46. Summary of variables linked to channel adjustment, morphology and

classification in floodplain alluvial rivers (Chart Nanson and Knighton, 1996; after
Gurnell and Petts, 2002).

These two process—Based, floodplain classification systems (i.e., Nanson and Crooke 1992;

‘Nanson and Knighton 1996) can be utilized separately or in combination, due to their

overlapping attributes. Once classified by these variables, a channel can be assessed for the

‘dominant processes operating to build and erode floodplain deposits and its relative potent1al to

migrate and rework these deposits.
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Channel classification is useful for identifying or screening for channels prone to migration and,
if assessed correctly, will provide clues to the generalized processes operating within a stream
reach or segment. It also provides a technical basis for communication regarding river systems.
However, the existing classification systems were not designed to predict delineation lines of
channel migration zones on the ground. The dynamic behavior of channels through space and
time at a unique location along the river discontinuum cannot be fully captured by channel
classification, as it is not an absolute predictive tool.

2.6 Summary

The technical information provided in this background serves as a common language to describe
and analyze streams prone to channel migration. While detailed scientific quantification of
channel form and process is always possible, in most cases it is not necessary to proceed to this
level of detail to generally understand a stream system or delineate a channel migration zone.
However, at least a qualitative understanding of forms and processes at work in a given stream
reach or segment is essential to guide-a CMZ delineator in their attempt to predict future channel
locations. This essential understanding of a river system, as defined above, includes: 1) the .
watershed’s landscape location (e.g., climate, geology, land use); 2) segment location in the river
discontimmum (e.g., upland valley vs. lowland valley); 3) valley segment four-dimensional
configuration (e.g., confined vs. unconfined); 4) general magnitude and frequency of water,
sediment and wood inputs and their disturbance effects; 5) floodplain building processes (e.g.,
combination of avulsion and bank erosion); 6) river pattern and plan form (e.g., inferences of
fluvial processes at work); 7) cycles of channel adjustment and evolution through time (e.g.,
relative changes in bed elevation or channel pattern); and 8) an appreciation of the complex

_ interaction of all these forms and processes over time.

Stream classification systems attempt to incorporate some or all of these variables to describe the
responsiveness of a given stream to changes in the controlling factors and predict a stream’s
tendency to migrate over time. Once a stream is classified and at least quahta’avely understood,
communjcation regarding management options will be greatly enhanced.

2.7 Glossm '
As used in Part 2, the following terms are defined as:

abandoned channel: Any channel feature that was once more active in water and sediment
transport than in its current form. Often partially filled in or blocked at the upstream end with
sediment, duff, or debris. No reference to time or location. Could be formed from active and
recent processes or processes and conditions no longer operating and masked by sedlment and-
organic material infilling. Can either be on a terrace or floodplain.

active channel: That portion of the channel or floodplain network that receives penodlc scour

- and/or fill during sediment transport events.

aggradation: An increase in sediment supply and/or decrease in sediment transport capacity
that leads to an increase in the channel bed elevation. An increase in base level can also decrease
sediment transport capacity, thereby initiating aggradation. _
alluvial fan: A cone or fan-shaped deposit of sediment and debris that accumulate immediately
below a significant change in channel gradient and/or valley confinement Viewed from above, it
has the shape of an open fan, the apex being at the valley mouth.

alluvium / alluvial: A general term for.or pertalmng to deposits made by streams on river beds,
flood plains, and alluvial fans.
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anabranch: A diverging branch or secondary channel of a river, which reenters the mainstream
some distance downstream.

anabranching: A river pattern with multi-channels characterized by vegetative or otherwise
stable alluvial floodplain islands that divide flows at discharges up to nearly bankfull. Individual
channels may be straight, meandermg or braided.

anastomosing channel: A river pattern (subset of anabranching) with multiple, interconnected,
coexisting channels separated by floodplain islands, with erosion-resistant cohesive banks, and
relatively low width-depth ratios of individual channels.

avulsion: Relatively sudden and major shifts in the position of the channel to a new part of the
floodplain (first-order avulsion) or sudden reoccupation of an old channel on the floodplain
(second-order avulsion) or relatively minor switching of channels within a braid train or other
active channels (third-order avulsion) (Nanson and Knighton 1996).

avulsion hazard zone (AHZ): The area not included in the HMZ where the channel is prone to -
move by avulsion and if not protected would result in a potentlal near-term loss of riparian
function and associated habitat adjacent to the stream.

bankfull stage: The height at which the channel] overflows its banks, correspondmg
approximately to the discharge at which the channel characteristics are maintained.

braided : a channel] pattern that is divided into several channels that branch and rejoin around
bare or sparsely vegetated sand/gravel/cobble bars.

channel (watercourse): Any open conduit or linear depressional feature either naturally or
artificially created or cut by fluvial processes (i.e., erosion plus deposition), which periodically
or continuously (ie., intermittent or perennial) contains moving water, or which forms a
connecting link between two bodies of water.

channel evolution: Lateral and vertical adjustments in channel form over time, along W1th ‘
changes in channel pattern.

channel pattern: The planform geometry of a river channel, as v1ewed from above as it would
appear from an airplane. Only used to describe individual channels that make up part of the
overall river pattern.

chutes: Small secondary channels used during flow or flood pulses only. Typically chutes flow
across the convex side of meander bends through floodplain deposits, between sequential riffles

‘above and below meander bends, and along steeper flow paths than the main river channel.

chute cutoff: A reach scale avulsion that erodes a channel behind a point bar deposit either
through a chute (second-order avulsion) or the general floodplain (first-order avulsion).
confinement or valley confinement: A measure of the degree to which a channel is bounded by
hillslopes or other resistant landform, usually expressed as a ratio of the average channel width to
valley bottom width.

debris flow: A movmg mass of rock fragments, soil, and mud, more than half of the partlcles
being larger than sand size.

degradation: An decrease in sediment supply and/or increase in sediment transport capamty
that leads to an decrease in the channel bed elevation through incision or downcutting. A
decrease in base level can also increase sedunent transport capacity, thereby initiating
degradation or incision.

dike or levee (constructed): A continuous structure from valley wall to valley wall or other
geomorphic feature that acts as an historic or ultimate limit to lateral channel movements and is
constructed to a-continuous elevation exceeding the 100-year flood stage (1% exceedence flow);
or a structure that supports a public right-of- ~way or conveyance route and receives regular
maintenance sufficient to maintain structural integrity.
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disconnected migration area (DMA): The portion of the CMZ behind a permanently
maintained dike or levee.

dlstnbutary channel: A secondary channel that branches from the main channel but does’ not
rejoin. These typically occur at the mouth or delta of a river where it empties in a lake or ocean
or on an alluvial fan.

entrenchment: The vertical containment of a river and the degree to thch it is incised within 2
valley floor, as seen by the relationship between the channel and the relatively flat surfaces on
the valley floor that may be prone to flooding at some maximum stream discharge

erosion hazard area (EHA): Those areas outside of the HMZ and AHZ which are susceptible

‘to bank erosion and retreat from stream flow and this can result in a potential near-term loss of

riparian function and associated habitat adjacent to the stream

flood frequency: Refers to a flood level that has a spec1f1ed percent chance of being equaled or
exceeded in any given year. For example, a 100- -year flood occurs on average once every 100
years and thus has a I-percent chance of occurring in a given year.

(Recurrence Interval: the average time interval in years in which a flow of a given magnitude
will recur)

floodplain: The relatively flat area or berm adjoining a river channel and constructed by the
river in the present climate by a combination of progressive lateral migration, channel creation
and abandonment, and overbank sediment deposition from periodic inundation. Floodplains may
not be uniform or homogeneous flat surfaces, and can consist of irregular or multiple surfaces at

different elevations that reflect vertical differences in the channel bed resulting from local scour,

changes in flow-regime, sediment supply and wood loading. See complete definition in Part 2.2
Determining if Channel Migration Is Present

floodplain island: A body of land located within the active river channel completely surrounded
by water during moderate flow or flood pulses, which can be completely inundated during larger
floods.

flood-prone width: the width of the stream at some maximum stream d1scharge

gradient: The slope of the stream channel, valley, floodplain, or terrace in the downstream
direction usually expressed as a ratio of vertical rise to horizontal run. Channel gradient can
either be measured as the thalweg slope or water surface slope.

historic migration zone (HMZ): The sum of all active channels over the hlstoncal perlod that
usually includes the time between the year 1900 and the present — the approximate time period
sufficient to capture pre-timber harvest channel conditions. This time period is extended for
those sites known to have been impacted by timber harvest activities prior to 1900, or where

 historical information such as Goverriment Land Office maps and notes are available.

lahar: A mixture of water and rock debris (mudﬂow) composed chiefly of pyroclasnc material -

“on the flanks of a volcano.

lateral erosion: The wearing down or washing away of the stream bank, soil and land surface
by the action of water as the stream swings from side to side, impinging against and undercuttmg

" its banks.

levee (natural): A longitudinal (flood) berm of sediment along the channel bank. Results ﬁom
sediment (silt to boulder) deposition dropped from suspension or movement during floods.
Occurs where water passes from a deep channel to shallow flow and where turbulence abruptly
drops along channel margms

main channel: The main stream channel is the dominant channel with the deepest or lowest
thalweg, the widest width within defined banks, and the most water during low flow periods.

_ Main channe] locations can be transient over time. Braided channels may not have a defined

main channel, especially as stages reach bankfull.
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meandering: a channel pattern of stream curves in plan form (symmetrical bends, asymmetrical

_ or irregular), which seem to be proportional to the size of the channel. Meandering is a pattern

and does not necessarily imply bank erosional processes at work in the channel.

meander belt: The area between the limits of the amplitude of the meander bends. Typically,

parallel lines are drawn to encompass the maximum amplitude of the meander wave and any

meander cutoffs or oxbow lakes in a given stretch of river. Multiple sets of paralle] lines are
usually drawn to encompassed meander belts along sinuous valleys.

meander scrolls: Individual ridge-swale pairs oriented in a curvilinear fashion along the convex

side of meander bends.

neck cutoff: A reach scale avulsion that erodes a channel through a floodplain deposit (first- or

second-order avulsion) connecting two previously separated meander bends.

overflow channel: A secondary channel on the floodplain that conveys water away from and/or

back into the main channel. These channels can be continuous or interrupted in space in terms of

channel dimensions and scour and fill. They often are a response to episodic flood scour and fill

during floodplain inundation and drainage. They also can partially fill in between episodic flood .

~ events or become abandoned completely-or be blocked by deposits of sediment or wood at their

head. Overflow channels are typically at or above the range of bankfull flow elevations.
oxbow lake: A crescent shaped pond or lake formed in a portion of abandoned stream channel
cut off from the rest of the main channel created when meanders are cut off by avulsions from’
the rest of the channel. Once isolated by formation of avulsion channels, oxbow lakes will slowly
fill up with sediment, as point bar sands and gravels are buried by silts, clays, and organic
material carried in by river floods and by sediment slumping in. from sides as rain fills up lake.
point bar: Accumulations of fluvial sediment at the relatlvely gentle slope of the inside of a
channel bend or curve.
river pattern: the planform geometry of a river reach or segment, as viewed from above as it
would appear from an airplane, and implies the processes operating along that river. The river
pattern includes the individual channels patterns with in the reach or segment.
secondary channel: Any channel on or in a floodplain that carries water (intermittently or
perennially in time; continuously or interrupted in space) away from, away from and back into,
or along the main channel Secondary channels include: side channels, wall-based channels,
distributary channels, anabranch channels, abandoned channels, overflow channels chutes, and
swales.
segment or channel segment Lengths of stream that have similar Valley conﬁnement
discharge, channel pattern, and average valley gradient.

‘side channel: A secondary or anabranch.channel that is at least partlally connected to the main
river channel with its channel thalweg at or below the range of bankfull flow elevations. Side
channel inlets are often blocked by wood jams or large accumulations of gravel and sand.
sinuosity: A measure of the extent of river meandering usually applied to single channels and
expressed as the ratio of channel thalweg length to straight-line valley length.
slough: An area of slack (not moving) water formed in a meander scroll deposit (swale) or an

- abandoned channel still partially connected to the main river at its downstream end During
flood stage, sloughs can become reconnected at their upstream end.
straight: a channel pattern in plan form where a stream is forced into a more or less non-curved.
channel pattern by land use intervention or through geologic controls like fractured bedrock or
very cohesive sediment.
specific stream power: the potentlal energy per unit Wldth of stream available to erode and
transport sediment. :
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surface or floodplain surface: A constant feature up and down the valley that lies at a relatively
~ consistent elevation above bankfull and was formed by a discrete process at a discrete point in
time, resulting in consistent soil development and other age indicators. See Part 2.3 under
Channel Migration Zone Components.
swales: Small secondary channel or linear depressional features on point bar deposits.
Associated with the point bar are a series of arcuate ridges and swales. The ridges are formed by
lateral channel movement and are relic lateral bars separated by low-lying swales. Swales are
locations where fine-grained sediments accumulate following original creatlon See Figure 37 in
background section.
terrace: A former or relict floodplain no longer mundated by flood water given the current
‘climate. See complete definition in Part 2.2 Determining if Channel Migration Is Present
thalweg: The longitudjnal line that defines the deepest part of thé channel or stream bed.
underfit stream: A river or stream that appears too small to have eroded the valley in ‘which it
occupies.
‘'wall-based channel: A secondary channel formed on ﬂoodplalns or terraces that follows linear
depressional features created by channel migration or floodplain deposition of the mainstem river
near the base of valley walls or terraces. They typically flow paralle] to a mainstem river along
the floodplain before joining the river. These channels can be anabranch or secondary channels
of the main river, or tributary channels. Water sources can originate from a combination of
hillslope tributary input, hillslope seepage, groundwater input (i.e., springs or diffuse), river
. water input, and direct local precipitation. ‘
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