The DQ Plan

The Dungeness-Quilcene
Water Resources Management Plan

A Plan Submitted to the
Department of E{'UIDE}' under

The Chelan .-'\grcem ent

June 30, 1994

Frepared h}' the
Jamestown S8'Klallam Tribe,
El'“'l]’flilli!.til'lg Ifnﬁl.}-' for the

Ih-*:,:_;iunnl I"lnnning Group




This plan was prepared by the Jamestown SKlallam Tribe for the Dungeness-Quilcene Water
Resources Pilot Planning Project's Regional Planning Group. Funding for the DQ Project came
through a special appropriation from the State of Washington, administered by the Department of
Ecology Water Resource,, Program.

Under the Chelan Agreement, the task of the Regional Planning Group was to develop aregional
water resources management plan for eastern Clallam and Jefferson Counties. For over two
years, eight caucuses worked together planning for the water quality and quantity of the surface
and ground waters of the region for the next twenty years.

Program Development and Administration

Ann Seiter, Jamestown SKlallam Tribe, Coordinating Entity
Linda Newberry, DQ Project Coordinator
Cindy Y oung, Research Staff
Linn Clark, Data Management/GI S Staff
Nancy Kovach, Project Assistant

Jamestown SKlallam Tribe
1033 Old Blyn Hwy.
Sequim, WA 98382

(206) 683-1109

Plan design and production was done by the DQ staff.



Table of Contents

List of Figures, Tables, and Maps ........cooceeiieeieeiieieereeie e Vi
Abbreviations: Terms and OrganiZations . ...........ccceveereereeieesieeseeseseese e IX
The Regional Planning GrOUP .......ccccceoeeiiereeneniesee e seesiee e s see s sseeneens X
SIGNBIUIE PADET ..ottt e s te e e e se e aeenaesreenreenne e Xi
EXECULIVE SUMMAIY . ...ttt e e Xiii
[ gTe Lt L= 7= o USROS Xiv
ScopiNg fOr tNE PrOJECL .......coiuiiiiee e Xiv
The ESsential RESUITS .......coiiiiiiiesesese ettt XV

Volume 1: The Plan

(@ F=To] = g0t N 1 01 4 o [F o 1 o o PR 11
2701 011 o S 15
HISLOrICal PEISPECLIVE ..o 15

Chapter 2 Characterization of the DQ Region

and ItSWater RESOUICES ....ccuvvveeiiiieriecie et 2.1
The Geologic and Climate HiStOrY. ........cooeiiririieieieseseseseses e 2.3
Watersheds of the Mountain Rivers and Streams ........c.cccceevevevenenesesescennn, 2.10
Coastal Uplands, Lowlands, and ShOrelings ..........cccocveveveeneennseeseee e 251
The Water RESOUICES .......coeeuieieieiie ettt sttt ne et 2.78
The Animal and Plant COMMUNITIES ........ccevvrieiieieee e 2.105
HUMaN Habitalion ..........coieiiiiieeseseee e 2117
Chapter SWater USE .....oooeiciiceeieesee sttt ens 3.1
Chapter OVEINVIEW ....o.eeeviciecee ettt st e s ae et e eneesreenne e 31
Background on "Beneficial” USES ........ccoiieiiiinireneeeeeeeee s 31
Consumptive and Non-Consumptive Uses Defined .........ccccoeveeveciecicveeceee, 3.3
Water Use Overview: Current and Projected Water Use in the Dungeness
QUIICENE PrOJECE ATEA ...ttt ettt ettt e e sreenneannens 35
Chapter 4 Information Resour ces and Habitat Projects .........ccccocevcvvvcvrnnenne. 4.1
Chapter OVEIVIEW ...ttt ettt aeete e e sreenne e 4.1
DQ Project Library SUMMEIY .......ccooerimieiieieiesie s 4.2
Listing of DQ Project SLUAIES ........cecivieieiieiecee et e 4.7
Inventory of Planned and Recent Habitat Studies and Projects ...........cccccevenee 4.13
Inventory of Stream FIOW Data ..........c.cceeieeieiieiiece et 4.26

Contents i



Dungeness-Quilcene Water Resources Management Plan

Chapter 5 Regional Strategies «» Recommendations...........cccccceeveeveeviecnenne 51
General Background
Wetland & Riparian Habitats, Rivers & Small Streams .........ccccceeveeeieeieennnne 511
Flood Plain Management ..o 5.13
FOIESt PraCliCeS .....oiveiuiiiieiieie ettt 5.15
FiSh MaNAQEMENT .....cc.oiiieee s 5.17
Wildlife Management ...........coeeieiieiecie e 5.18
S o = 1 0] o USSR 521
Hydrologic Research and Data Management ..........ccccceeceveeneeieeseeseeeseeseennns 5.23

Chapter 6 East Clallam County « Dungeness

Water shed Recommendations .........cccccevevviviveesee e 6.1
Problem DEfiNITION .........cooiiiie e e 6.1
Water Management SIrat@QI€S . .....cc.eevveeieeieeseeie e sreesee e sreesee e e saeeeesneenaeas 6.13
[rrigation Water Management ..........coceereeieeeeneeniesee et ee e 6.14
Research and Data Management ..........ccoceeveeieieeneerie e 6.20
[ =0T = | SRRSO 6.2l
GrOUNG WELEY .....oueiiieitisieeieeeeee ettt st e 6.33
East Clallam County Regional Water Management System ..........cccoceveenienen. 6.42
Public Education and CONSEIVALTION .........cccccereriineneneneeeeeesee e 6.44
UNIESOIVEA ISSUBS ...ttt ettt 6.45
Chapter 7 Eastern Jefferson County Recommendations ..........ccccceeveevcieeienee. 7.1
Problem DEfiNITION .........cooiiiieee e e 7.1
Water Resource Management ...........cooieeeiieeeniiiee e 7.14
Habital RECOMMENUALIONS ........ooiueieiiiiieieeie et 7.15
Rivers and INSIream FIOWS ..o 7.18
FISNh MaNagement .........cooieiie et s 7.22
GrOUNG WELEY .....ouviiiietiriesieeieeiee ettt st sttt nr s 7.24
(@010 = V71 o] o USSR 7.34
Chapter 8 Implementation Strategi€s ........ccccveveereeiie v 8.1
Important CaveatS to CONSIAES .........ooieiiriiiierere e 8.1
Transition Period Stral€gies .* ......ocveiieiece et 8.2
The Watershed COUNCIIS .......ooviiiiiiieie e 8.2
Summaries of Some of the Actions Proposed ..........cocvecvveeneeneee v 8.3
Regional ReCOMMENAatioNS ..........ccoiiriiiiiiieie e 84
Clallam County Recommendations ...........ccccuvvevereereeneeieeseesieeeeseeseeeseeseesees 8.13
Jefferson County RecommeNndations...........coeeverienieneeiesee e 8.25

Contents



Dungeness-Quilcene Water Resources Management Plan

Chapter 9 Technical SUPPOIT ......coueeiieie e 9.1
ChEpLer OVEIVIEIW ..ottt 9.1
IN-House Data Management . ........cccuveiiiiiiiie it 9.1
Strategies and ReCOMMENELIONS .........covreeieriereriereeere e 9.4
Chapter 10 Public Comment and Unfinished Agenda ........c.cccccovcvvcieiieenenne 10.1
Chapter OVEIVIBIW ..ot st ae e nns 10.1
Clallam QUEStIONNAITE RESPONSES ......cc.eerveeieiierieeieseesieeiesee e esseeeesseesaeeeesnes 10.1
Clallam Oral COMIMENLS ......ccoiiiiiiieiieeie et 10.3
Jefferson QUEStioNNAITE RESPONSES ......ccucvueerieerieeieseese e eee e e sre e 105
Jefferson Oral COMMENTS .......coiiiiiiieieeee e 10.6
Other Written COMIMENTS .......oiiiiiiiiieiee e 10.7
UNFINISNEA AQENAA ..o e e 10.10
Volume 2: The Process
Chapter 11 Goals and ODJECLIVES ......cccceevviieiiniereeis e 111
RS0 g IS = = 1 1 | 111
SCOPE O PrOJECE ...t ns 111
The Chelan Agreement Goals and PrinCiples: ........cccccovviiininininiesescc 11.1
Dungeness-Quilcene Regional Planning Group Goals and Objectives ............. 11.2
Chapter 12 Guidelinesand Framework for the Project .........ccccccveveevieenene, 12.1
Chapter OVEIVIEIW ..ottt s 121
Tribal/State Environmental Protection MOU .........ccccoceveevennenieneerie e 12.2
The Chelan AQreaMENT ........coiieeece et 125
RPG GroUNAIUIES .....c.eeeeeeieeeiecestiesie ettt sne e 12.25
Chapter 13 RPG COMMITIEES ....ocueiiieeieeiiesee et 13.1
SCOPING COMMULEEE ......eeueeeeeeeieeie ettt r e e naeeneennn 131
AdVISOrY COMMITIEE .....viieiiieieeee ettt 13.1
Budget COMMITIEE ......cceeieee et 131
Education And Public INVOIVEMEN .........cccoiiiiiiie e 13.1
Technical COMMILIEE ACHIVITIES ....c.ccveieririeeeee e 139
Chapter 14 Description and Analysis of the Pilot Process ........ccccccoccveveenee. 14.1
Chapter OVEIVIBW ....c.eeeeieiecie sttt sttt e e e aeenae e nns 141
Overview of the DQ Planning ProCESS ........cccoerireririenieeieeseesie e 141
Pilot Process ANalysiS INtrOdUCTION .......c.ccveieeiiiiieciieie e 14.7
Coordinating Entity PErSPECLIVE ......c.coeiiiiiiiiieeeeeee s 14.8
StAff PEISPECLIVE ..o 14.12
CaALICUS PEISPECLIVES ...ttt 14.27
Chapter 15 Linkages. Regulatory Programsand
L ocal Influenceson Water RESOUICES ......ccccevevveeeeveeieeseneeeene 15.1
General BaCkgroUNd ..........c.coveiieieeiecie e 151
WaysSto LOOK @ WELEN LW ......ceveieieieiiesiesiesieeeeee et 15.2
Linkagesinthe DQ PrOJECL ........ccveieiieieeie ettt 15.3
Linkages Under the Chelan AQreement ..........cooevevererenenenesiee e 155
FIiNal LINKAJES ....veeveee ettt sttt 15.18

Contents iii



Dungeness-Quilcene Water Resources Management Plan

Appendices
APPENTIX A REFEIBNCES . ..o ens A.l
Appendix B DQ BUAQEL .. .......ccveiieiieeie ettt B.1
BUOGEL OVEIVIEW ...t sre e e B.1
Summary of Immediate Implementation Needs...........cccccceveevecceveesesceceee, B.2
Appendix C DQ EdUcation Plan ..........cccceeiieiieiieeseecee et C.l
1o o (8 Tox 1 o o C1
1. EAUCALIONal MESSAQES ....ccveeueieiieieeiieeiee st ettt ee st et e e reere e e aneenne s C.z2
2. Programs for general PUDIIC ..........ooieiiiiiiieeeere e C3
3. Programs for irrigation water users and farmers ..........cccceevveveeeceeveccie e, C.6
4. Programs for DeCiSION MaKEN'S ........ccooiiiririeieerese e C.8
5. Programs for Real Estate Agents, New Residents, and Visitors..................... C9
6. Programs for SCNOOI QroUPS ........coveiierieririnieeee e C.10
7. Programs for Area BUSINESSES .......ccccccviieeiiieiie ettt C.13
Appendix D Habitat - Definition and DesCription ........cccccevceveeeeseeneeseesnnnnnes D.1
Salmon Habital - FrESNWELEY ..........coeiiiiiiieeieee e D.1
Salmon Habitat - Marine WaLer'S ........ccceeiieieeeceeseee e D.2
] 7= AN == USRS D.2
Riparian Area Contribution to Salmon Habitat ............cccooriinieninineeee D.2
SUEAMIIOW ..t ettt st sbenre s D.5
LAY 1 =100 RSP D.6
Shallow Water Habitat in Large Streams and Marine Waters ..........cccccveveevenee. D.6
I 7= ] oo [T D.7
Appendix E Environmental Caucus Comments
Wetlandsand Wildlife . ... E.l
LAY 1 =180 RSP E.l
Wildlife: Present and Future -- an OVEIVIEW ......c..cccvveeieiinienieneseeeeee e E.6
Appendix F Stream ModifiCatIONS .......cocuoiieiiiie e F.1
LT Y I I =0 3SR F.1
21 0= 10 1 1= ] oo TSRS F.4
ReVEtMENES (RIPIa) . ..ooveeeeeeerieesieeie ettt sre e eneens F.7
Appendix G Sequim Water Plan - Conservation Section .........cccceeveeveveenee. G.1
INFFASITUCIUIE ...t Gl
DOMESHIC WELEN USE ...ttt st nae e s e Gl
COMMENCIEl USES ..ottt bttt s nne s G.3
SyStEM MOGITICATONS ...t G4
CONSEIVALTION GOAIS ...c.veviieiiiieiieie ettt sttt st sbe e G.5
PUDIIC PartiCIPaLiON ........coeeieieieiesie e G5
Appendix H Resolutionsand Lettersof SUPPOrt . .....cccccveveeveecce e, H.1
APPENAIX | GIOSSAIY ...ttt enee s 1.1

lv Contents



Dungeness-Quilcene Water Resources Management Plan

Figures

Figure1.1
Figure 1.2
Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 2.6
Figure 2.7
Figure 2.8
Figure2.9
Figure2.10
Figure2.11
Figure 2.12
Figure 2.13
Figure 2.14
Figure 2.15
Figure 2.16
Figure 2.17
Figure 2.18

Figure 2.19a-n

Figure 2.20
Figure2.21
Figure 2.22
Figure 2.23
Figure 2.24

Figure 2.25a-h

Figure 2.26
Figure 2.27
Figure 2.28
Figure 2.29
Figure 2.30
Figure 2.31
Figure 2.32
Figure 2.33
Figure2.34
Figure 2.35
Figure 2.36
Figure 2.37
Figure 2.38
Figure 2.39
Figure 2.40
Figure 2.41
Figure 2.42
Figure 2.43
Figure2.44
Figure 2.45
Figure 2.46
Figure 2.47
Figure 2.48

List of Figures, Tables, and Maps

Decision Making Structure for Regional Planning Under the Chelan Agreement ............. 111
Decision Making Structure for the DQ Regional Planning Group ..........cccoeveevveneceneneas 111
Basaltic horseshoe of Olympic Mts. peripheral rocks and inner core rocks. ........ccccceeenee. 24
Pattern of rivers radiating out from core of the Olympic Peninsula..........c.ccoceeerieeieeiienennne. 24
Maximum advance of Vashon Puget L obe of the Fraser cordilleran glaciation .................. 2.6
Cross-section of the bluff at Port Williams, near SeqUIM ........cccccveveievene s 2.6
Dungeness/Grey Wolf Rivers and East Clallam Streams .........cccceceeeveiecicieccesecsesie s 211
Dungeness headwaters and Royal Creek basing ........cccccveeeieeveneveniesie e 214
Dungeness River at Silver and Copper creeks Confluence ........coevvvvvevvnvvieeieseesenennens 214
Dungeness watershed, looking north from the headwatersbasin .........cccccooeveeievviicinnnns 215
Middle Dungeness watershed, Copper, Silver, Sleepy Hollow, Gold creeks. ..o 215
GOId Creek SUD-DASIN .....ocviieieieieee e st este b sressesneenaeseens 2.16
Land gide 0N GOlA CrEEK .......eceeeeieriiriesie e see et es e se e e sre e sresne e eneeneens 2.16
Dungeness river canyon near Gold Creek, with Forest road bridge crossing .................... 2.16
Gray Wolf River headWaters Dasin .........coeeeeieiiiene e 219
Confluence of the Gray Wolf and Dungenessrivers at, Dungeness Forks ... 221
Dungeness river channel through the foothills ... 221
Dungeness State Fish HAtChENY .....ocuviuiiiiiicececce s et eneas 2.23
SEQUIM-DUNGENESS @IEA ....evveueeievestistesieeteeeeeestestestesrestessessesseessesessestessestessesseeseessessessens 2.23
Relief map of the lower Sequim-Dungeness PENINSUIA ........cccveeeveererievene e eeeeereee e 2.25
DU g0 1= 015 S Y Y T 2.25
Big and Little Quilcene rivers, SAlmon and SNOW CreeKS . ....oovvevereererevesereeeeeeseesie e 2.32
Big Quilcene River and its Tunnel Creek and Townsend Creek tributaries .............cc....... 2.34
Big Quilcenediversion dam at RM 9.3 ..ot 2.36
Deep gorge section of the Big QUIICENE RIVES ........ccoiiiiiiiiiieeceee e 2.36
L ower reaches of the Big Quilcene River and Quilcene Bay ..........ccccoevereniecieeneicneine 2.37
Lower 4 miles of Big QUIICENE RIVEN ........cooiiiiiiiieee e 2.38
Little Quilcene River and itSTHDULANES ........ccvveeieiieiece e 243
0] 0 13 - SRS 243
Lower Little Quilcene River near QUIICENE BAY ......cccceeveiveciiiicicecece e 243
Salmon and SNOW Creek WaLErSNEAS .........ovvvreiirieireeee s 2.46
Jmmycomelately Creek Watershed ........coocvceeecieiesere e 2.46
Small streams of coastal uplands and [OWIaNdS .........ccceecveveeievere v 2.50
Coastal areas along the Strait of Juan de FUCA .........coeoveiriiieiricce s 254
Sequim-Dungeness and Miller peninsulas, and Sequim and Discovery Bays .........c..c...... 254
Discovery Bay and the QUIMPEr PENINSUIA .........coeeiiirieirieieeseeeieseeeeie e 2.59
Marrowstone and Indian Islands, the Quimper Peninsula and Discovery Bay .................. 2.59
POIAgE CaNal .......coueieieieeee e bttt b sae e e e 2.60
Indian and MarroWStONE iSIANGS .........coeruirieiirieeeie e e 2.60
Relief map of eastern Jefferson COUNLY .......ocvieeieiieie et 2.62
Chimacum CreeK ESEUAIY ......ccveiieiieiiiiteeieceeeesiesteste s e st te e ere e e e e e aesr e besresresbesaeeseeseenaesnens 2.64
Chimacum Creek at 1rondal@ ROAH ........cceiriiriiiiriiieirieceese s 2.65
Confluence of East and West forks of Chimacum Creek .........c.coeevereineneeninecseienns 2.65
East Fork of Chimacum Creek flowing north in Beaver Valey ........ccoovvvininiiencens 2.66
West Fork of Chimatum CrEEK ........ccciveieieieierese et st 2.66
Upper Chimacum Creek gaging site at West Valley Road, north of Center ............c......... 2.68
Headwaters of Chimacum Creek in the uplands SE of Discovery Bay ........ccccceveveiienene 2.68
East Jefferson County coastline between Oak Bay and Thorndyke Bay ........ccccoceeeveen . 2.70
Ludlow Creek in BEaVEr VY ........cooiiiiiiiieee e e 2.70

Contents v



Dungeness-Quilcene Water Resources Management Plan

Figure 2.49
Figure 2.50
Figure2.51
Figure 2.52
Figure 2.53
Figure 2.54
Figure 2.55
Figure 2.56
Figure 2.57
Figure 2.58
Figure 2.59
Figure 2.60
Figure 2.61
Figure 2.62
Figure 2.63
Figure 2.64
Figure 2.65a
Figure 2.65b
Figure 2.66
Figure 2.67
Figure 2.68a
Figure 2.68b
Figure 2.69
Figure 2.70
Figure2.71
Figure2.72
Figure5.1
Figure 5.2
Figure 6.1
Figure 6.2
Figure 6.3
Figure 6.4
Figure 6.3
Figure 6.5
Figure7.1
Figure7.2
Figure7.3
Figure 7.4
Figure 8.1
Figure 14.1
FigureE.1
Figurel. 1
Figure 1.2
Figure 1.3
Figure 1.4
Figure 1.5
Figure 1.6
Figure1.7

Toandos and Bolton Peninsula, Dabob and Quilcene Bay, and Mt. Walker...........c.cccc....... 273
Toandos Peninsula across Dabob Bay and the end of the Bolton Peninsula ........................ 2.73
The spit separating Dabob Bay from Tarboo Bay ... 2.76
Quilcene Bay and the QUIlCENE MNMVEr EStUAINES .......cccovueriireriiieeee e 2.76
Annual water-year precipitation for selected sitesin and near the DQ region ..................... 281
Map of annual precipitation (in inches) for the Olympic Peninsula ..........ccoceeeieiiinnenne. 281
Estimated annual water resource from preCipitation ..........ccccccoeveveeenieeesieeseeseseese e 2.83
Average precipitation by month for several locationsin the coastal lowlands .................... 2.84
Maximum snow depth measured at the Deer Park SNOW COUISE ........cccovvveeereererevesnsennnns 2.84
Historical precipitation since 1878, with approximate trend lines ...........ccocvevvvvieeveccenennn, 2.84
Mean water-year flow for the Dungeness River at RM 11.8 gage.......cccevvvevvrevenesiesieennns 2.86
Mean flow by month for the DUNGENESS RIVES .......cccciiiiiiieicirieeee et 2.86
Mean flows, showing patterns of storms and spring-summer runoff ...........cccoeeveinenene, 2.86
Dungeness River daily Mean fIOWS ..o 2.89
Dungeness River daily mean flows for recent Water Years .........ccocoveverenenieeieenesene e 291
Variation in Dungeness River yearly mean flows and in high-flow events .............c.c....... 292
Dungeness River mean flows for October through March ... 293
Dungeness River mean flows for April through September ..., 294
N/S cross-section of Sequim-Dungeness area ground-water System ........cccceeeveveeeveeenene. 2.98
WI/E cross-section of Sequim-Dungeness area ground-water SyStems .........cccceeeeveereveennens 2.98
Federal and State lands and population sub-areas of DQ region ........ccceveeveevereresierennens 2121
1992 estimated populations and population density for DQ region sub-areas ................... 2121
Agedistributionsin DQ region, Clallam County and Washington State...........ccccccevevvnee. 2123
Current recreational activities utilizing watersheds and water reSOUrCeS .........coevvereeveeene 2.125
Count of identified water wellsin eastern Clallam County ........c.cccveverneneinenecneneeens 2.130
New water well completions in the Sequim-Dungeness area, by Year ..........ccoovveenerienene 2.130
TRE GAP et ettt ettt st R et st be sttt eebe st be et st eneeteneeneas 5.3
Estuarine wetlands on Indian Island at Oak Bay .........ccooeveriririicieneee e 5.19
Increase in Chinook Spawning Area For Given Instream FIOW ........cccccceveeeveiecececeeeenn, 6.5
Dungeness River Mean Monthly Flows and Recommended Instream Flows............ccc..c...... 6.7
Dungeness River Irrigation Water Rightsvs. Actual Use SInce 1986 ........cccveeeeevciveseenenn, 6.9
Water Users Association's Strategies for Conservation and Efficiency of Use .........c........ 6.15
Land Use Maps of Eastern Clallam COUNLY .......c.coevererenesinieeeeseeesie e sie s seeee e 6.41
Instream Flow Needs For Fishery Resourcesin Clallam County ........ccoccevevererieresennnnnns 6.48
Instream Flow Needs For Fishery Resourcesin Jefferson County .........occovevevenenncneennns 7.36
USFWS Letter on Penny Creek FIOWS ..o 7.40
Salmon and Trout Life History Periodsin QUIlCENe RIVES ... 7.42
Salmon and Steelhead Run Timing and Fishing Season in Quilcene Bay ..........ccccoceveeuenee. 744
Suggested Strategy for Implementation -- Jefferson County ...........cceeevererienieenenene e, 8.32
Early Depiction Of RPG PrOCESS ......cccuciiiiieriirieie ettt s 147
Classification Hierarchy of Wetlands and Deepwater Habitats ...........cccoevevvevevcicvcceieennas E.3
AQUITEr SChEMELIC ...veivicvieicicc et a e st et sreere e e eneennens .1
Floodway/Flood plain SChEMALIC ......ccccveieiiie et 1.4
Hydraulic Continuity SChEMBELIC .......coeieieiesereeiere et 1.5
The HYdrologiC CYCIE .....viuieieeeee ettt s re e eneennens 1.6
Schematic of INfiltration GallErY .......ccooeiiii i 1.6
Hydraulic Conditions Before and After Seawater INtruSion ........ccccooevveeveneeceneenese e 1.9
Typical RIVEr CroSS SECHION .....ocueiitiiieiiie ettt s .10

vi Contents



Dungeness-Quilcene Water Resources Management Plan

Tables

Table3.1
Table3.2
Table3.3
Table3.4
Table3.5
Table 3.6
Table3.7
Table 3.8
Table3.9
Table3.10
Table3.11
Table3.12
Table3.13
Table3.14
Table3.15
Table3.16
Table3.17
Table5.1
Table 6.1
Table 6.2
Table7.1
Table7.2
Table 7.3

Maps

Map 1.1
Map 3.1
Map 6.1
Map 6.2
Map 7.1

Water Use SUMMErY BY COUNLY .....ooiuiiiiiiie et seeeee et ee e sre e ss e see e 3.6
Summary of Residential Water System and Well USErS ..o 3.6
DQ Project Area Population Distribution and DeNSItY . .......coceoereiiieienineeeeee e 39
Examples of Current Residential Water USe in DQ AT€a.....ccccvecveeeeeeiiesiese et 311
Examples of Commercial Useinthe DQ ProjeCt Ar€a.,......ccveeeievieieiese e 311
Examples of Combined Commercial and Residential USE ........ccovevevevievennvn e 311
Estimated Current Residential and Commercial Water USE ........ocvoevinennienennieseese e 3.13
Water System Users Group ,,A,, and ,,B,, SYSEEMS .....ccevevereeieeceeesese e 3.16
Residential Water Summary Systemsand Single WellS ... 3.17
Estimated Total Wells and Well Density in the DQ Project Area ........cccoeveevenieienenecnenens 3.19
Alternative Figures for Sequim-Dungeness Irrigation Water USe .........cccvvvviveninencnienns 3.20
Industry, Agriculture, and Other Water USEFS .......ccuoiiieiiieiereeie e e 321
WELEr SUPPIY SOUFCE ...ttt ettt se et e et e sbe e b e e b e e st e ne e e e e eneeseeneas 3.23
DQ Project Area Population ProjECHION ..........coeeieieiiiiee e e 3.26
Projected Residential and Commercial Water USE .......ccccvcieieiecieieese e 3.27
Summary of Ground- and Surface-Water Usein Clallam and Jefferson ........c.ccccovevevveiennenen, 3.28
(@00 1Y/ £ T o O = PSSR 3.29
The Status of Salmon Stocks on Northeastern Olympic Peninsula ........cccoovvvvveeeceecenenennn, 5.16
Status of Salmon Stocksin Eastern Clallam COUNtY ......ccvvveeeeerere s 6.2
Salmon Utilization in Eastern Clallam COUNLY ......ccveoverererevrneseseseeeee e e 6.2
Status of Salmon Stocks in Eastern Jefferson COUNLY .........coeoeereinineine e 7.3
Salmon Utilization in Eastern JEfferson COUNLY ........c.ooevereinireeneneeseseee s 7.3
Permitted Quilcene NFH Diversions and Required Instream FIOWS .........ccccooveiiiniiencnienns 7.22
DQ Pilot Planning Area ApproxXimate BOUNCAIIES .........cccevvrevesiireeieieseese e ste e seesesaeneens 1.2
DQ Project POPUlation SUD ATEAS ......ccceceiieeieieieeses et e et e e e e e e 3.8
Wetlands and Irrigation Ditchesin Clallam COUNLY ........cccoevererienieseseseeeeeeeee e 6.28
Count of All Identified Water Wellsin Eastern Clallam COuNnty .........c.ccoveererreneinenennnnns 6.32
Count of All Identified Water Wellsin Eastern Jefferson County .........c.ccoceevvenenneneneniennnn 7.31

Contents vii



Dungeness-Quilcene Water Resources Management Plan

Abbreviations: Terms
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CCWF Department of Ecology's Centennia Clean Water Fund
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FY Fiscal Year
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HPA Hydraulic Project Approval
IFIM Instream Flow Incremental M ethodol ogy
LOD /LWD Large organic debris/ Large woody debris
NAWQA U.S. Geological Survey's National Water-Quality Assessment
NEPA National Environmental Policy Act
NPDES National Pollution Discharge Elimination System
mgd Million gallons per day
MOA Memorandum of Agreement
MOU Memorandum of Understanding
ppm Parts per million
PIE Dept. of Ecology's Public Involvement and Education Fund
RCW Revised Code of Washington
Ref. 38 Referendum 38 (Agricultural Water Supply Facilities)
RM River mile, measured from mouth of river
SASS| Washington Salmon and Steelhead Stock Inventory
SDWA Safe Drinking Water Act
SEPA State Environmental Policy Act
SHB State House Bill
SMA Shoreline Management Act
SWIS Strategic Wetland Information System
TFW Timber / Fish / Wildlife Agreement
TMDL Total maximum daily loads
TWR Washington Dept. of Ecology's Trust Water Rights program
WAC Washington Administrative Code
WFP Washington Forest Practices
WRIS Dept. of Ecology's Water Rights Information System
WRIA. Water Resource Inventory Area
WOQA Water Quality Act
WUA Weighted usable area
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Abbreviations. Organizations

BLM
CCDCD
CCCD
CD
DNR
DOE
DOH
DOT
DTCD

DRAWMC
Ecology
EES
EPA

ES

FDA
FEMAT
FERC
FPB
HCCC
HCSMP
JCCD
XT (JST)
NOAA
NOSC
NMFS
NFH
ONP
OPT
OPF
PGKT (PGST)
PUD
PNPTC
PSCRBT
PSWQA
QRD
RBT
RPG
SCC
SCS
USFS
USFWS
USGS
USSCS
WDFW

WOS
WRF
WSCC
W8suU
WuUCC
WW

United States Bureau of Land Management

Clallam County Department of Community Development
Clallam County Conservation District

Conservation District

Washington Department of Natural Resources

Washington Department of Ecology

Washington Department of Health

Washington Department of Transportation

Washington Department of Trade and Community Devel opment
(formerly Dept. of Trade and Econ. Dvpmt. and Dept. of Community Dvpmt.)
Dungeness River Area Watershed Management Committee
Washington Department of Ecology

Economic and Engineering Services

United States Environmental Protection Agency

United States Fish and Wildlife Service, Ecological Services Office
United States Food and Drug Administration

Forest Ecosystern Management Assessment Team

Federal Energy Regulatory Commission

Forest Practices Board

Hood Canal Coordinating Council

Hood Canal Salmon Management Plan

Jefferson County Conservation District

Jamestown SKlalam Tribe

National Oceanic and Atmospheric Administration

North Olympic Salmon Coalition

National Marine Fisheries Service

National Fish Hatchery

Olympic National Park

Olympic Peninsula Trust

Olympic Peninsula Foundation

Port Gamble SKlallam Tribe

Public Utility District

Point No Point Treaty Council

Puget Sound Cooperative River Basin Team

Puget Sound Water Quality Authority

United States Forest Service Quilcene Ranger District

Puget Sound Cooperative River Basin Team

Regional Planning Group

State Conservation Commission

United States Dept. of Agriculture Soil Conservation' ,Service
United States Forest Service

United States Fish and Wildlife Service

United States Geological Survey

United States Department of Agriculture Soil Conservation Service
Washington Department of Fisheries and Wildlife

(formerly Dept. of Fisheries and Dept. of Wildlife)

Wild Olympic Salmon

Water Resources Forum

Washington State Conservation Commission

Washington State University

Water Utility Coordinating Committee

Washington State University Cooperative Extension Water Watchers
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The Regional Planning Group
Thefollowing is a list of delegates and alternate representatives of the DQ Caucuses. Clallam County
representatives are on the left and Jefferson County on the right.

Agriculture Tribal Gover nment
Roger Schmidt Roger Short Ron Alien Steve Moddemeyer
John Mansfield Ann Seiter
Milton Griffing Mike Reed

Business State Gover nment
Kirk Gries Bart Phillips Dave McCraney Steve Keller
Marguerite Glover Stan Cupp Tim Rymer

Fisheries L ocal Government
Dick Goin  Bruce Marston Dave Cameron Julie McCulloch
Walt Blendermann Barbara Donovan Dave Johnston Richard Wojt

Dana Roberts

Environmental

M. Pat Wennekens Paula Mackrow Dept. of Ecology
Betty Joyce Enbysk Steve Hayden Doug Rushton
Recreation Technical Committee
VirginiaClark  Carol Volk Welden Clark
Don Lee
Palmer Osborn Ground Water Concerns
Eloise Kailin Rita Kepner (1992)

(see hard copy for picture)

Regional Planning Group May 24, 1994
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Executive Summary

This is the water resource management plan for the northeastern
Olympic Peninsula, including east Clallam and east Jefferson Counties,
developed under the Chelan Agreement. This Agreement recognized
that actions will be guided by the Tribes’ objective to achieve an overall
net gain of the productive capacity of fish and wildlife habitats and the
State's related objective to accommodate growth in a manner which
will protect the unique environment of the State. The Chelan Agreement
addressed the concerns of many different parties, and on the Olympic
Peninsula diverse interests have worked together since early 1991 as a
pilot project for the State, to design a water resource management plan
which addresses the water needs of both wildlife and human inhabitants.
'The recommendations here were designed to increase instream flows
and improve salmon runs, to provide more efficient management and
use of water, and to protect the area's ground-water resources. Nothing
here authorizes the impairment of any treaty or other right of an Indian
Iribe or members under Federal law.

The eight caucuses designated under the Chelan Agreement comprise
the Regional Planning Group, (RPG) of the Dungeness-Quilcene Pilot
Planning Project, {DQ) with representatives from diverse areas of
concern: agriculture, business, environmental, fish, local government,
Tribal, recreation, and State Delegates representing these caucuses
have spent more than two years, and over 10,000 volunteer hours on the
project  They have investigated the status of the resources, defined the
problems and issues, gathered information and supportive data, crafted
solutions to the problems, negotiated agreements, and developed
strategies and recommendations for the plan In the course of this work
new relationships have been forged. In some cases, trust has been
nurtured between parties who hold differing points-of-view, but who
came to understand their neighbor's problems and concerns and worked
towards a solution to the benefit of all.
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This plan has not been developed in a vacuum. All of the meetings and
process have included the public at every step of the way The majority
of the RPG delegates are members of the local community such as
farmers, environmentalists, fishers, recreators, and business people All
general meetings have had public participation and there have been
special public meetings to gather input from those not actively involved
over the long process In addition, the RPG drew on the best ideas of
Tribal, State and Federal fish and wildlife agencies, others with special
technical expertise, State water resources' personnel, the Forest Service,
the Olympic National Park, and local governments and public utility

districts

Filling the Gap
Early in the effort, the group developed the gap concept which
acknowledges that a discrepancy exists between the quantity of water
needed for optimal fish production and the needs of out-of-stream uses.
The gap between the needs of the fish expressed by recommended
instream flows, and the present instream flow after withdrawals for
agriculture, municipal, business and future growth needs is substantial
This is amplified by the poor condition of fish habitat, the lack of
conservation, the inefficiency of irrigation delivery systems in some
areas, and other uses which take water from the system. Under the gap
strategy, the Regional Planning Group agrees to acknowledge that a
discrepancy exists, is likely to continue indefinitely, and that to some
extent the parties will have to live with it. In this plan, the RPG makes
recommendations intended to bring the sides of the gap closer together.
Through participating in shared sacrifice, the members of the planning
group have agreed to share the pain and share the gain. When the
weather and other conditions provide abundant flows, ample water is
available for all uses; when the opposite occurs, during times of low
flows and critical needs for both fish and human uses, all sides agree to
restrict uses, and to share water equitably

Coupled with this strategy is the intent to make better use of available
water in two ways. Conservation strategies have been recommended,
and in some cases negotiated, which have the potential to provide more
water instream In addition, habitat restoration and enhancement is
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proposed which may allow better use of existing flows, and provide
better habitat for spawning and rearing salmonids and other wildlife.

Scoping for the Project
After the formation of the Regional Planning Group, one of its first
tasks was to develop a scoping document which described the group's
mission, and goals and objectives for the work ahead Through the
course of developing these goals, the caucus members realized that in
order to make this planning effort successfill, the concerns of each
interest must be met. Therefore, the twelve goals listed in Chapter 11
represent the needs and expectations of each of the caucuses. Although
at times these goals have been at odds, the RPG has done its best to
work within its mission fo work cooperatively to meet water quality and
quantity needs of human and natural systems in a manner that will
insure the sustainability of both. This expanded the original Chelan
Agreement scope to focus on both quantity and quality of water,
recognizing that the two are inseparable

The Essential Results
During the course of working together, the RPG decided that the issues
were distinct enough in each County to focus work separately by major
watersheds, and County-specific recommendations were developed In
addition, regional recommendations reflect the commonalty of issues
existing across the hydrologic units. Rivers flow across the land and
ground water beneath it, heedless of political boundaries. Thus the
regional needs are addressed in recommendations and strategies for the
northeastern corner of the Olympic peninsula in Chapter 5.
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What follows are the highlights of the recommendations for water
resources in the Dungeness-Quilcene planning area. The
recommendations are given in the following order: Clallam County,
Jefferson County and Regional

Clallam County (Chapter 6)
Since the project was born in Clallam County with the recommendation
of the Dungeness River by the Jamestown SKlallam Tribe, heavy
emphasis on resolving water resource conflicts in the Sequim-
Dungeness basin took much of the RPG's first year of work. Issues are
critical with 5 salmonid stocks at risk of extinction and several others in
a depressed state in the northeastern corner of the Olympic Peninsula
The results of intense work have produced solutions which could
provide more water in the streams, on-going conservation efforts and
cooperative habitat restoration on the river.

Habitat and Instream Flows

Negotiations between the Tribe and the Dungeness River
Agricultural Water Users Assoctation produced agreements to
"share" the resource, better manage water use, and implement
irrigation ditch conservation measures (C.1 - C 4)

A recommendation was made to the Department-of Ecology to
set instream flows for the Dungeness River based on the IFIM
studies (C 6 1)

It was recommended that no new surface water rights be
issued, to protect small streams in the County from over-
allocation, until more is known about the resources. (C.62)
The formation of both a Watershed Council and an ad hoc
Habitat Work Group was recommended. These groups would
coordinate and manage activities in the watershed, including
restoration efforts and implementation of major aspects of the
DQ Plan (C7)

Restoration and enhancement projects are being planned and
funding sought in an effort to improve the habitat of the River,
so that the wild fish may better use the existing flows. (C 7)

Xvi
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+ Recommendations were made to protect and in some cases
enhance riparian cortidors, wetlands and other aquatic-related
ecosystems. (C.10)

» Fish management actions should reflect the need to protect and
rebuild wild stocks. (C 8)

o The néed for a comprehensive water resources study was
shown and joint support from governments, Tribes and
agencies is being sought (More on this in the Regional
results ) (C 5)

Ground Water

Because of the concern over the proliferation of single, non-

permitted wells caused by the continuing population growth and

spread in the County, with threats to both quantity and quality of
water, serious discussion focused on the importance of protecting
our ground-water resources. Strategies to protect these resources
include:

» Conduct a study of regional distribution of ground-water
quantity and quality, and sites of hydraulic continuity. A
model should be made to estimate safe, sustainable yields of
ground water. After the study is completed, a long-term
strategy and program should be developed for the protection
of ground water (C.11.1)

» Develop an interim strategy for the next 5 years The County
and City should enact land use controls limiting density of
development in areas of high risk for hydraulic continuity or
ground-water mining. (C.11 2)

» After the proposed study, establish a long-term strategy and
program for the protection of ground water. (C 11.9)

e New wells should be completed in deeper, confined aquifers
where possible until the water resources study is completed, to
minimize the impacts to instream flows, shallow wells and
water quality (C 11.2)

s Meter all new community systems and record annual use and
encourage all new users to do the same. (C 11.5)

e Clallam County should establish a 5 year well metering pilot
study of 100 houses within 1/2 mile of the Dungeness River
(C116)
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» Protect water quality in the area through well inspection and
sampling programs. (C 11.3)

« The City of Sequim is encouraged to explore a long-term
source of water and to work to conserve the use of water
through a rigorous conservation program. {C.12)

» Develop an educational program to educate well owners and
users on how to protect their well and insure their continuing

use of it. (C 11.11)

Water Management
» Establish a regional water management system, to encourage

effictency of use and to meet health requirements (C 14)
o Further define the concept of a watershed protection district.

(C.13)

Education and Conservation
e Implement a rigorous educational program about water
resources and the best ways to conserve and protect them

(C 15)
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Jefferson County (Chapter 7)
With the majority of water rights in the Big Quilcene River held by the
City of Poirt Townsend, future growth in both the City and County
could have a serious impact on wild fish in the river and other aquatic
habitat In part because of the physical make-up of the region, land uses
have contributed to a seriously degraded habitat and wild stocks in
danger of extinction. In the Big Quilcene River, long and intense
discussions are leading to negotiations between the City, the Mill, the
Port, the Tribe and the State. Beginning strategies which are being
developed may provide more available water instream, better habitat,
and sufficient and predictable water supplies for residential and
industrial use.

In the rest of eastern Jefferson County streams and aquatic habitat are -
being impacted by new development and other land use practices; this
increasing degradation of habitat values raises concerns about native and
wild fish and other species in those watercourses and adjacent habitats.
Within the Olympic rainshadow, the percentage of salmon stocks in
danger of extinction is higher than comparable statewide proportions
Habitat assessments and identification of the problems are the first steps
needed for long-term protection of these vital ecosystems.
Recommendations and strategies include the following:

Habitat and Instream Flows

» No new surface water rights or permits should be issued for
rivers and streams in east Jefferson County, until such time as
instream flows for each stream are adopted by rule. (J5.1)

» A Watershed Council which is representative of all interests
should be formed to focus and coordinate restoration efforts in
the watershed, to investigate the resources, and to design and
implement projects (J.1)

» The Watershed Council-should establish instream flows for
recommendation to the State for all east Jefferson County
streams, except the Big Quilcene River (J.52)

» Negotiations between the major users and water resource
holders on the Big Quilcene should work towards improving
instream flows conditions. (J.5 3)
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Habitat protection, restoration and enhancement projects
should be designed and implemented to better use the available
water and to improve conditions for native and wild fish (J 4)
A water resources study should be completed to determine the
quantity and quality of surface and ground water (J.9)

Fish Management

To protect and promote wild fish, hatchery practices and
impacts on the Big Quilcene River should be analyzed The
hatchery should be managed primarily to protect and provide
for native and wild salmonids and other fish species. {J.7)

Ground Water (J.10)

Much is unknown about the ground-water supplies in Jefferson
County Increasing population in the County has added to
concerns over sufficient and safe water availability Instances of
seawater intrusion and other pollution, coupled with declining well
levels and growing population pressures make it clear that an
immediate effort is needed to provide safe and sustainable supplies
in the future.

A comprehensive ground-water study is needed to determine
the ground-water resources, their status, and to describe
accurately the aquifers and areas of risk. After the study is
completed, a long-term strategy and program should be
developed, to protect ground-water resources in the County.
Policies to protect and maintain ground-water quantity and
quality are needed at the local level

All future wells should require permits, and proof should be
provided that they are not in hydraulic continuity with any
stream or river, will not contribute to seawater intrusion or
adversely affect existing uses

Driller's reports for all wells with less than 5000 gallons/day
should be logged and entered into the local ground-water data
base.

Land-use plans and actions by local governments should
recognize and protect aquifer recharge areas

Community systems should be encouraged, and metered.
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Education and Conservation (J.13)

» Conservation education and practices should be implemented
to provide for better efficiency of use of the limited water
supplies

 Implement the DQ education plan which focuses education on
distinct user groups impacted by alterations of water resource
quantity, quality and availability
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Regional Recommendations (Chapter 5)
Through the planning effort the RPG found a commonalty of issues that
could be jointly agreed upon, and developed strategies for their
prospective resolution Some -- such as the gap and the shared
sacrifice strategy -- are discussed at the beginning of this Chapter
Because of their importance to the individual watersheds, others are
listed under County recommendations and may over-lap here. The
following are some of the regional strategies and recommendations
developed by the RPG

Regional use of water: Use water from within the area, and
keep the water resources within the region. (R.1)
Conservation is the most cost-effective way to extend limited
water supplies for the foreseeable future, and will need to
become a way of life for every water user (R 4)

Legal mechanisms such as Trust Water Rights, or other leasing
strategies, should be used to transfer conserved water to
instream flows, to better protect both water rights holders and
stream flows. (R 5)

Ground water: The RPG believes that ground water has the
most potential as a residential and municipal source and that
further technical investigations should be implemented. (R 6)
Mimic Nature: In order to achieve a net gain in productive
biological capacity, existing and potential development should
incorporate design and components to allow recharge and
runoff to wetlands, small streams and ground water. (R.6 6)
Storage: No new, on-river storage should be allowed in the
region. (R.7)

Habitat: In all management actions, strive to retain or restore
structural and functional characteristics of river, riparian and
wetland habitats which are important to fish and wildlife (R.8)
Flood Plain Management: Protect, and in some cases restore,
flood plain and estuarine habitat to provide functions and
values necessary for wild fish and other wildlife resources, as
well as protect life, safety and property. (R.9) Discourage
future development in the flood plain. (R. 9 1)

Forest Practices: Evaluate cumulative impacts of forest
practices to short- and long-term regional hydrology,

XXxii

Executive Summary



Dungeness-Quilcene Water Resources Management Plan

especially related to at-risk native and wild fish stocks and
anadromous species. (R .10)

« Fish Management: Protect, and in some cases restore,
salmonid habitat to provide functions and values necessary for
native and wild fish and other wildlife resources (R 11)

» Wildlife Management: Protect wildlife as an important
component of the bio-regional ecosystem. (R.12})

» The RPG agrees that water-dependent or water-related
recreation is a beneficial use of water (R 13)

» Designate the Dungeness/Greywolf Rivers (down to the
National Forest Service boundary) as a Wild and Scenic River
R131)

e Provide better access to rivers in the region on clearly
designated lands that will not interfere with landowners
(R 13 2)

« Develop riverside management plans to improve habitat, and
conduct an educational program to encourage responsible river
use (R.13.2)

The Water Resources Study
And finally, a recommendation which may have the biggest impact on
future use and management of our waters, is to conduct a
comprehensive hydrogeologic investigation of the quantity and quality
of surface and ground water in the region. A Workplan for a 5-year
study has been developed by the U.S. Geological Survey for the DQ
project and provides a basis for developing the parameters of the needed
work. Coupled with this is the importance of continuing water quality
and quantity data management essential for on-going water resource and
land use planning efforts
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«» The members of the Regional Planning Group and others have
worked long and hard to produce agreements and recommendations to
better provide for the future water resources in the region  As one of
the local government caucus members said recently: You think that
this was hard work. Just wait. The work has just started!

“DUNGENESS
QUILCENE
Water Rescurce
Pilot Pianning Project
The Chelan Agreement

This plan now needs implementation. That implementation must be
integrated with Federal, Tribal and State and local watershed protection
programs. The watershed assessment, analysis and planning which is
occurring on the Federal and State levels must be coordinated with the
local process, giving the recommendations that come from this locally-
based DQ planning project primary consideration. The Watershed
Council will be the mechanism to successfully coordinate these efforts
The immense effort put into this plan by all participants must not be
wasted; the time is ripe to move forward in a coordinated effort to
better protect and manage our water resources on the eastern Olympic
Peninsula. The Dungeness-Quilcene Water Resources Management
Plan reflects a major step towards achieving those goals.
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Chapter 1
| ntroduction

The rainfal reaching the Olympic Peninsula begins ajourney from the top of the
glacially-formed Olympics, carving deep canyons blanketed with forests, some ancient, others
recently cut. From the original rainfall, water continues its route downstream to flow across
remnant prairies, with a portion entering into irrigation ditches for rich farmlands, with some
flowing through pipes for two cities and other small communities, and a portion rising through
evapatranspiraton to form clouds to begin the cycle again. Other water sinks into the porous
glacia soilsto reach aguifers as ground water. Still some of the original rainfall remains
free-flowing in rivers and tributaries, until finally the water reaches the cliffs and estuaries and
entersinto the Strait of Juan de Fuca, mixing in movement to the east with the Puget Sound
waters, and flowing west to the coast, eventually to join with the sea.

The amount of water on bath the surface and under ground, the quality of that water, and its use
or mis-use are the topics of this plan. With the intention to develop a water resource management
plan for the Dungeness-Quilcene Regional Planning area, a group of concerned individuals from
local tribes, governments and community interests spent nearly 3 years intensively working to
provide a better way for humans to interact with their landscape and water resources. This plan
embodies concerns, ideas, strategies, and recommendations for how to better manage and protect
both sufficient quantity and good quality of the water on the northeastern Olympic Peninsula.

The Plan is divided into two volumes. Thisfirst is really the plan and the second the process. The
plan describes the background leading to the work under the Chelan Agreement, the formation
and structure of the working groups, and goals which were developed to accomplish the task at
hand. A natural resource characterization, and awater use overview of the region bring together
information currently distributed
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Map 1.1

Dungeness-Quilcene Water Resources Pilot Planning Area
Approximate Boundaries
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throughout numerous sources. Influences on regional water management are described, including
the important linkages tying together rules, laws, planning efforts and the resources. The main
recommendations upon which the Regiona Planning Group (RPG) has reached consensus are
contained in Chapters 5, 6, and 7, followed by implementation strategies to assure that this plan
does not sit idly on a shelf, but rather that it is put into action by local governments and other
groups, as well as state and federal agencies.

Because thisis a pilot planning project for the State Department of Ecology, it was important to
describe not only the water resources and to make recommendations for how to better use them,
but also the process and players which formed the recommendations, thus Volume 2. The
Dungeness-Quilcene (DQ) Committees provided much-needed information, analysis and
planning, especially in technical and educational areas; their accomplishments are described in
Chapter 13. A description and analysis of the planning process provides useful information,
especially critical to the Department of Ecology and to the future regional planning effortsin the
State, as well as to other groups pursuing watershed planning efforts. There were many lessons
to belearned, and it is hoped that these experiences will be useful to planning efforts based on
bioregional, regional and watershed-specific considerations. Finally, a description of the "public
process’ is coupled with Public Comments on the regional water resources plan.

The planning effort, funded by the Legislature through the Department of Ecology, is how
complete, but the work to protect water resources on the Peninsula has just started. What seemed
like a never-ending process of meetings, discussions, arguments and agreements has concluded,
with the completion of thiswritten document. Because of the work that was accomplished by the
planning group members, the water resources of the region will be used, and planned for more
carefully in the future. Changes have already started as aresult of this effort, and will continue in
the future.
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The strategies and recommendations made in this plan need implementation. Because they
represent such a broad spectrum of interests, it is hoped that the implementation of recommended
actions will be shared, and will move forward in atimely manner. Beyond the actual
recommendations, the relationships which have been built and broadened throughout the process
will lend credibility and strength to implementation, and will provide the energy and momentum
needed to make serious changes in how we deal with our local water resourcesin east Clallam
and east Jefferson counties.
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Background

Historical Perspective

Since the Great Ice Age, Indians have fished the waters of the Olympic Peninsula, depending
upon the rivers and streams rich in salmon and other resources. For thousands of years before the
first explorers reached the eastern Olympic Peninsulain the late 1700's and the settlersfirst
arrived in the mid- | 800'sto cut the thick stands of timber and float logs down the rivers, Indians
survived well on the rich abundance of fish and shellfish growing in these pristine waters, and
tribes based much of their culture and economy on the multiple runs of salmon. Throughout the
years, Indian water claims have created many uncertainties for development in tribal "usual and
accustomed areas."

The Move to a Cooperative Process in Washington State Much has been written on the
complexity of Indian claims to water, and in Washington State, the uncertainty of tribal claimsto
water is connected not only with tribal 1ands, but also with treaty-reserved rights to fisheries
resources, and the instream flows necessary to support fisheries habitat. The 1974 "Boldt"
decision held that the tribes who had signed treaties in 1855, in what is now Washington state,
were entitled to the opportunity to harvest half of the harvestable salmon and steelhead returning
to off-reservation fishing grounds (U.S. v Washington, 384 F. Supp. 312 [1974]). A subsequent
decision held that the right to harvest fish implies aright to protection of fisheries habitat,
otherwise, "the right to take fish would eventually be reduced to the right to dip on€e's net into the
water and bring it out empty" (506 F. Supp. 187, 203 [1980]). Although later decisions left this
finding unclear, it is generally recognized that tribes in Washington State have aright to the
protection of fish habitat. An independent fact finder hired by the Washington State Legisature
in 1988 to review state water policiesindicated that the legal entitlement of Indian tribes for both
on- reservation use and regional fisheries will have amajor impact on the direction of state water

policy.

In the 1980's, Washington State policy makers and tribal leaders began an era of cooperation, in
the recognition that protection of fisheries
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habitat was a mutual goal. State and tribal government discussions over water policy were
eventually widened to include arange of water users and interested parties, and culminated in an
agreement in November 1990 at aretreat at Lake Chelan.

The Chelan Agreement

The Chelan Agreement incorporated the goals of a number of caucuses including state, local and
tribal governments, and agricultural, business, environmental, fisheries and recreation interests.
The Agreement established a state-wide forum to review water management policies, and created
aframework for the development of regional water management plans. The local planning
process provided an opportunity for regional water users to attempt to resolve management
conflicts through negotiation and consensus and was not intended to formally resolve legal
disputes over water. Legidlation passed the same year supported the cooperative planning effort,
and provided funding for two pilot areas to test the process, one in the Methow basin in eastern
Washington, and the other on the northeast portion of the Olympic Peninsulain the Puget Sound
region. The northeast regional planning effort became known as the Dungeness-Quilcene (DQ)
project named for the two major rivers and watersheds in the planning area.

Cultural and Historical Considerations on the Dungeness

The Dungeness River was nominated by the Jamestown SKlallam Tribe as a pilot planning
project due to the scope of water resource and fisheries problems on the river, and the cultural
and historical significance of the river to tribal members. For the S Klallam people, the
Dungeness River holds cultural and spiritual qualities and has always been the primary river of
this band of people. Following the signing of the Treaty of Point No Point in 1855, white settlers
pressured government agents to relocate the S'Klallam away from their traditional territory on
the northeast Olympic Peninsula to areservation approximately 75 miles away. To remain close
to their river, the Dungeness band of SKlallams pooled $500 in gold coin and purchased 200
acres near the river mouth in 1874. They named their community "Jamestown" in honor of their
leader (Lord James Balch), and tribal descendants live there to this day.
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I nter gover nmental Cooper ation

Over the next century, settlement and development grew at the expense of fisheries and natural
resources. By the 1990's, faced with the situation of a serious decline in the runs of salmonidsin
the river, and the numerous factors contributing to their decline, the Jamestown S Klallam Tribe
had the choice of taking the issue to court, or attempting the new Chelan Agreement process to
seeif the needs of the fish, agriculture, and arapidly growing populace could be met by
negotiation. A significant element lead to the Tribe's decision to pursue negotiations, and later, to
the selection out of over 30 nominated watersheds, of the Dungeness as part of the Chelan pilot
project. That important element was the positive relationship between the Jamestown S Klallam
Tribe and Clallam County which had been developed since the mid-1980's.

In 1986 Clallam County initiated a series of discussions on the Dungeness River and its
problems, along with a Department of Ecology-funded comprehensive water quality planning
effort in the adjacent Sequim Bay watershed. These processes included riparian landowners,
irrigators, business people, real estate agents, educators and severa state and federal agencies
with jurisdiction over river management, along with the Tribe. These early discussions helped
lay the groundwork for a cooperative planning process that later covered a wider geographic
area, including the Quilcene rivers and watershed and much of east Jefferson County in the
project area. The discussions also convinced many of the parties, particularly the agriculture
community, that such approaches offer a constructive opportunity to resolve resource
management conflicts.

Asin similar processes, the negotiations commenced after all parties saw that it wasin their
interest to participate, and that they could no longer ignore the issues. Besides the degrading
conditions of the watersheds, other issues that needed to be addressed immediately included the
threat of alawsuit by the Tribe that could entirely reallocate the region's water supplies, and the
fear that the State of Washington could remove matters from local control and develop an
alternative water management scheme.
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On the basis of similar concerns about the need for protection and better management of water
resources in east Jefferson County, and after lengthy discussions with interested parties from the
County and the City of Port Townsend, the Department of Ecology designated the Dungeness-
Quilcene for the Chelan Agreement's western pilot project. By expanding the project boundary to
encompass the entire northeastern Olympic Peninsulain WRIA numbers 17 and 18 the breadth
of water use issues increased to include irrigation, municipa and industrial use, and surface-
ground water interaction. With the inclusion of both eastern Clallam and Jefferson counties and
the cities of Sequim and Port Townsend, the State was able to test the process in a multi-
governmental setting.

The Chelan Agreement Goals and Principles’
The Chelan Agreement recognizes that water is afinite resource. The fundamental guiding
concepts of the Agreement include (in no particular order):

e That water resource management decisions be by hydrologic unit or regional planning area as
defined in the "boundary” section in this document (the Chelan Agreement).

e That future conflicts will be reduced if water use needs located in a hydrologic unit first be
met from water resources within that unit.

e Therecognition that actions will be guided by the Tribes' objective to achieve an overall net
gain of the productive capacity of fish and wildlife habitats and the State's related objective
to accommodate growth in a manner that will protect the unique environment of the State as
those goals have been identified in the Memorandum of Understanding on Environmental
Protection.® The participants understand the achievement of an overall net gain of the
productive capacity may, in addition to instream flows, include a variety of other means.

"WRIA - Water Resource Inventory Area

%see Chapter 12 for the complete Chelan Agreement.

3see Chapter 12 Memorandum of Understanding Between Federally Recognized Tribes of Washington State and the
State of Washington.
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e That the water resource planning process described in this Agreement shall in no way affect
existing water rights without the consent of the water rights holder. Nor shall this planning
process necessitate, require or limit any formal determination or resolution of any legal
dispute about water rights under state or federal law or Indian treaty. This processis an
alternative process, voluntarily designed by the affected parties to build on the existing
system of water rights through a cooperative, flexible process to plan and manage the uses of
Washington's water resources.

e Todevelop and implement a program providing for conservation, efficiency, elimination of
waste, water reuse, and restoration of riparian habitat areas for water retention, including the
development of legislation and/or regulations where appropriate.

e To assist the Department of Ecology in locating the resources for compliance, enforcement
and administration of existing laws and regulations.

e That the participants remain fully committed to the planning process described in this
agreement.

On the basis of these guidelines, the Dungeness-Quilcene RPG, for the Scoping Document,
established Goals and Objectives to guide the project (see Chapter 11).

The Caucus Structure

The Chelan Agreement sets out a clear decision-making structure for the participantsin a
regional water planning process. The eight caucuses mandated by the Agreement (State, Local
and Tribal Government, Agriculture, Business, Environmental, Fisheries, and Recreation) may
add additional caucuses at their discretion. However, a new caucus must demonstrate that it's
interests cannot be addressed elsewhere, and neither pilot project accepted a petition from a
caucus outside those specified. Though a ground water caucus was proposed, and representatives
sat at the RPG table during the "scoping process,” the Local Government caucus accepted the
responsibility for ground
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water issues, and the original designation of caucuses was maintained.4 Federal and State
agencies and local Public Utility Districts (PUDs), which may participate at the discretion of the
regional planning group, were included on the Local Government caucus where they provided
technical assistance. In recognition that governmental support is necessary to implement any
water management plan, the Chelan Agreement requires consensus from state, local and tribal
governments on planning decisions. The support of a magjority of the other caucusesis aso
required. This structure caused the DQ non-governmental caucuses considerable discomfort in
the belief that they could be out- voted. To address this concern, the RPG agreed to proceed by
full consensus,5 with the option to revisit this decision if reasonable progress could not be made.

The final composition of the Dungeness-Quilcene Regional Planning Group, consisting of two
representatives from each caucus, met the need to incorporate local knowledge and participation,
agenerally recognized requisite for successful regional planning. Each caucus had two delegates,
with alternates who were the primary decision-makers and were able to "vote" on consensus
issues. In addition, each caucus had representatives from the local community and governments
who met separately, and brought the concerns of the community to the table through the RPG
delegates. The Jamestown SKlallam Tribe served as the Coordinating Entity, and was
responsible for management and administration of the project. During the final year of planning
the RPG divided into Work Groups by County to focus on watershed-specific issues more
closely.

After many weeks of discussion, on April 20, 1993 afinal attempt at reaching consensus to include a new ground
water caucus was made. Consensus was not reached, and opposing views were put in writing, as required by the
RPG process. It was agreed al the caucuses would take into consideration ground water issues, with special
emphasis for responsibility taken on by the Local Government caucus. The people representing the original
ground water group were invited to continue to attend meetings, and were kept informed about the project by
staff.

5 In the Chelan Agreement, "consensus is defined as no negative votes, with abstentions allowed. If no consensusis
reached, such will be noted and all the information generated during the process will be collected and made
available to all participants.” In addition, the DQ group required that opposing viewpoints be given to the RPG
in writing on consensus-decisions.
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Governmenits:
State
Tribal
Local

Consensus Required

Agriculture
Caucus
Business
Environmental
Fish
Recreation

Majority Approval
Required

Figure 1.1 Decision Making Structure for Regional Water Planning
Under the Chelan Agreement

Agriculture Recreation
Business _I__ State
Environmental Tribal
Fish Local

Consensus Required

Figure 1.2  Decision Making Structure for the Dungeness - Quilcene
Regional Planning Group.
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Chapter 2
Characterization of the DQ Region
And its Water Resour ces'

The Dungeness-Quilcene Water Resource Pilot Planning Project is focused on the water
resources of the northeast Olympic Peninsula -- aregion of about 664 sq. milesin area. The
region is bounded on the north and east by the sea-level waters of Juan de Fuca Strait, Admiralty
Inlet and Hood Canal; on the south and west by the mountain ridges, over 7,000 ft. high at some
points, separating the Big Quilcene and Dungeness/Gray-Wolf watersheds from the Dosewallips
and Elwha watersheds. There are no substantial water inputs to the region other than
precipitation and no substantial water exports from the region except surface and ground-water
discharges to tidewaters, evapotranspiration, and consumptive uses.

Our characterization begins with an overview of the geologic and climatic history to
highlight the special character of the DQ region. Second, we describe the region as it
exists today, first tracing each of the important mountain rivers and streams from their
headwatersto their discharge into sea-level saltwaters, and then sketching the coastal
uplands and lowlands and the shoreline features of the region.

The third major section of the chapter provides more detail on the important water
resources of the region. First is an overview of climate and weather patterns and
topographically-caused rainshadow areas. Next, surface water flows are considered,

with major emphasis on the Dungeness River system for which long-term historical flow
data is available. Ground-water resources are described as possible, with attention to the
gaps in our knowledge of the complexity of the hydrogeol ogy of the region.

The fourth section of this characterization deals with the animal and plant life of the
region, with major concentration on the anadromous fish that utilize the surface waters
of the region.

The last section focuses on ourselves ... the people who have settled this region, who have
created impacts on the natural surroundings, and who have the capacity to materially
affect the future of the region.

L This Chapter was prepared by Welden Clark, who is Co-Chair of the DQ Technical Committee and on the

Recreation Caucus, with input from various others. The section on fisheries was prepared by Brad Sete, Fisheries
Manager for the Jamestown SKlallam Tribe.
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Characterization of a region of this size and diversity must draw from many per spectives
in order to identify the relevance of the natural history, the characteristics of the
present-day environment, and the presence and impacts of human habitation. For some
aspects a chronological perspective is appropriate, for others a physiographic
perspective -- west to east, or higher to lower elevation -- is most meaningful. In some
cases a broad brushing of major featuresis most useful, in othersthe small detailsare
crucially important.

This characterization is largely derivative, an interpretation of research reports and
expository writings of professionalsin the fields covered, and of technical notes
prepared by DQ project participants. It isintended as a road-map of sorts, to provide a
framework from which to understand the discussions and recommendations included in
this resour ce management plan. Sources are cited in footnotes for many points of
information. Others, especially topics that have been extensively discussed in the
literature, are not explicitly referenced. The reader can find much further relevant
information in the references cited in the footnotes and listed in Appendix A. the most
generally useful map reference for the DQ Region is the USGS topographic map series?

2 USGS Topographic Maps. 7.5-minute series, the familiar "topo quads" 22 separate map sheets are needed to

cover the DQ Region.
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The Geologic and Climate History
Geologic beginnings -- the foundation

The Olympic Peninsulais very young in comparison with most of the North American
continent.

Oceanic Crust:
The oldest rocks are generally of the order of 50 million years, and are oceanic crustal
basalts apparently formed at and transported away from an "oceanic ridge" toward the north
american continental plate, and associated seamounts. In the usual tectonic progression the
dense oceanic-crustal material would be ultimately subducted under the lighter
continental-crustal plate and reabsorbed into the underlying mantle, but this piece of plate
was apparently broken off, surfaced, and "docked" against the pre-existing continental
margin when subduction shifted west, beyond the western margin of this plate fragment.
These dark volcanic basalt rocks, the Crescent formation of the "peripheral rocks" as shown
in Figure 2.1, are almost everywhere evident in the DQ region, from the 7700+ ft. crest of
Mt. Constance to the foothills behind Sequim and the shoreline at Mats Bay.® While this
oceanic crust was still submerged thick sequences of marine sediments were deposited,
forming the sedimentary rock strata that are now a prominent feature of the shoreline of the
Strait of Juan de Fuca near the western tip of the Olympic Peninsula, and that crop out at
various placesin the DQ region, such as Bell Mil near Sequim, and in the Snow Creek
uplands and the Oak Bay bluffs.*

Rise of the Olympic M ountains:
The shift of subduction to a new line west of the peninsulaand Vancouver Island began
filling anew trench with sediments scraped off of the subducting oceanic crust from the
west and sediments carried out from the continent to the east. Eventually these trench
deposits, lighter than the overlying crustal rock of the peninsula, broke up through and were
pushed up and eastward to form the mountains. These mountain rocks, the "core rocks" as
shown on Figure 2.1, are severely twisted, folded, and metamorphosed from the heat and
pressure of the trench and the subsequent uplift. Their contact with the "peripheral rocks' is
marked by faults circling the north, east, and south portions of the mountains.”

Drainage and erosion from the uplifted mountains has cut deep river channels radically out
from the high center, asillustrated in Figure 2.2. The Dungeness/Gray Wolf River system
drains from the central "core rocks" of the mountains, cutting out through the " peripheral
rocks" horseshoe to empty into marine waters, as do the Elwha River to the west, and the

One annotated geologic map (Tabor & Cady, 1978) provides definitive coverage of the DQ region except for
the extreme eastern portion. A geologic map and report (Grimstad & Carson, 1981) coversthe eastern area. An
overview is provided in Roadside Geology of Washington (Alt & Hyndman, 1984), and Tabor presents detailed
descriptions of the Olympic mountains terrain (Tabor, 1987).

Snavely, P.D., Jr. Makah Formation: A Deep-Marginal-Basin Sedimentary Sequence of Late Eocene and
Oligocene Age in the Northwestern Olympic Peninsula, Washington. 1980. Also see Tabor and Cady. 1978.
Tabor & Cady. 1978.
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Dosewallips River to the south of the DQ. The Big and Little Quilcene Rivers and their
tributaries drain the eastern slopes of the "peripheral rocks" horseshoe.

Figure 2.1 Disgram showing basaltic borseshoe of peripheral rocks and the inner core rocks forming the
Clympic Moonirins, (Tabor, 1987

Btk hiasiis i
{Crescens farmanian

Figure 2.2 Niusiration of the patiemn of rivers radisting ol from the high mountnin core of the Olympic

Peninsula, The DO region {3 the upper right portion of the peninsula. (USGS)

Frum LRGH
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I ce Ages and the consequence of glaciations

Alpine Glaciers and | ce Sheets from Canada:
The past 2 million years, extending up to 10,000 years ago -- an "ice age" -- has been a period of
repeated reshaping of the DQ region by glaciers. Alpine glaciers are thought to have extended
down the major river courses beyond the mountain front at some time. The Olympic alpine
glaciers and snow fields have shaped the rugged interior mountain peaks and the high river
canyons, but the major reshaping of the foothills and |owlands has been accomplished by
probably four or more cordilleran ice sheets moving down from British Columbia. We know
most about the Vashon stade of the Fraser glaciation, the last of these to impact the DQ region,
between about 17,000 and 12,000 years ago. The Puget |obe pushed down the Puget lowland to a
few miles beyond Olympia, as shown on Figure 2.3, while the Juan de Fuca |obe probably
reached the west end of the Strait. The Port Townsend and Sequim areas were under nearly 4,000
feet of ice. The ice sheet moved over al the foothills, over Bon Jon Pass and Gold Creek, up
Gray Wolf River over half way to Three Forks, and up the Dungeness mainstem almost to Royal
Creek. A glacial lake that formed between the V ashon ice-sheet front and the mountain rivers
and higher alpine glaciers in the mid/upper Dungeness watershed is evidenced to have stood at
3300 ft. elevation at one time. The Puget |obe of the Vashon ice sheet reached 3400 ft. elevation
on Mt. Zion and Green Mountain, and over topped the Quilcene range. A glacial lakein
Townsend Creek topped at about 2600 ft., and one in the Big Quilcene/Tunnel Creek topped at
2750 ft. elevation, spilling into the Dosewallips River over Rocky Brook Pass (probably the
last-known export of water from the DQ region).

The glaciations, particularly the large cordilleran ice sheets from British Columbia, are
responsible for amajor share of the unconsolidated sediments that make up the lowland portions
of the DQ region. These unconsolidated sediments (the surficial geology, above the marine
sedimentary and oceanic-crust bedrock) are comprised of multiple layers, asis evident in the
coastal bluffs as shown in Figure 2.4.° Some are the direct result of glacia action: outwash silts,
sands and gravels from advancing and regressing glaciers; unsorted tills deposited under the ice
or as moraines; rocks and sediments dropped by drifting icebergs; and silts and clays deposited
in glacial 1ake bottoms. The rest are directly the result of river actions and overland storm flows,
forming aluvial plains, fans and deltas. Some of the materials carried by the rivers (and by
alpine glaciers) are eroded bits of the local mountains, asis usua for mountain streams. In the
DQ region, however, much of the sediment carried out of the mountains onto the lowlands and to
marine waters is reworked glacial drift that was carried into the lower and mid- elevations of the
mountain terrain by the earlier cordilleran glaciations. Any granite-like rocks found in the region
are almost certainly "exotic" materials imported from British Columbia and the North Cascades
by the cordilleran glacial ice sheets.

2 Easterbrook, D.J,, Blunt, D.J., and Rutter, N.W. Chronology of Pleistocene Sediments in the Puget L owland.

1987.
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Figure 2.3 Hlusration of the maximum advance of the Yashon Puget Lobe of the Fraser cordilleran
glacistion, [from Easierhrook),
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Postglacial changesresulting in the terrain we know:
The huge ice sheets of the cordilleran glaciations weighed heavily on the earth's crust, causing
depression of the surface by hundreds of feet. Concurrently, sealevels were lowered because of
the volume of water trapped in ice-age glaciers. There is evidence that the termination of the
latest glacial episode affecting the DQ region, the Vashon, was rapid, with the ice sheet thinning,
floating, and breaking up in the eastern Strait, as temperatures rose. The sea-level rise was
accordingly rapid, and coastal lowlands freed from glacier ice were submerged under marine
waters. The rebound of the earth's crust was more gradual, returning to equilibrium level some
5,000 years ago. At Port Townsend, the rise of the earth's surface has been estimated as nearly
500 ft. since the Vashon ice disappeared.

The coastal bluffs have formed in the time since the last glaciation, by gradual erosion of the
coastline from a combination of wave action and wind erosion. Erosion of about one foot per
year isevidenced at present in strait-facing bluffs, suggesting total retreat of the coastline of the
Strait of perhaps 2 milesin places.

Much is unclear about climate changes since the disappearance of the Vashon ice sheet, but a
combination of evidence from the northwest and from other parts of the northern hemisphere
shows that the ending of the ice age corresponded to awarming and drying period lasting from
10,000 years ago until 4,000 to 6,000 years ago, called the climatic optimum, or the hypsithermal
period. Thiswarm period was apparently succeeded by several shorter cooling periods, and a
marked warm period about 600 years ago known as the medieval optimum. Colder and wetter
climate since, lasting up into the late 1800's, is known as the "little ice age." It resulted in
enlarged alpine glaciers and ice fields in the Olympics which dwindled again in the Ocentury
since.' Forest and land cover has presumably changed markedly since the Vashon ice
disappeared. The earliest post-glacial land surfaces of lodgement till, recessional outwash, and
flood alluvial fans would not have supported much plant growth. The warmth of the
hypsithermal period is thought to have resulted in growth of conifers such as pines and
deciduous trees, to be eventually replaced in cooler, wetter times by the forests of Douglasfir,
cedar, etc., that we consider "old-growth" at present.

At present we can only guess at river flows and channelsin the first few thousand years
following the disappearance of the Vashon ice, and between early glacia episodes. Casua
inspection suggests multiple ancestral channels for some rivers and streams. Flows from
catastrophic breaching of glacia lakes and runoff over barren ground must have caused recurrent
floods. In the "little ice age" period larger river flows must have resulted from increased
precipitation and greater snowpack.

I mpacts of natural eventson the water resour ces

Natural phenomena that impact our region can be broadly identified as either individual
(catastrophic) events or gradual (multi-year) changes such as climate fluctuations. Some of the
individual events can be correlated to the longer-term changes, and others appear to be random
occurrences. Examples of seemingly-unexpected individual events are earthquakes and

Henderson, JA., et al. Forested Plant Associations of the Olympic National Forest 1989.

7
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tsunamis, and major storms with associated flooding or wind damage. Major fires appear
unexpectedly but are often associated with prolonged drought fluctuations in regional
weather patterns. Landslides and bluff failures can result from unexpected earthquakes or
tsunamis, but are often the result of prolonged wetter periods of regional weather patterns.

Any of these phenomena, either single events or longer-term fluctuations from what appears
normal may have disastrous effects on our water resources: drought conditions diminish
ground-water supplies, instream flows for fish and wildlife habitat, and available water for
out-of-stream diversions; flooding alters stream channels and habitat and endangers human
life and developments; landslides and erosion increase stream-borne sediments to the
detriment of fish and estuarine shellfish habitats; and major earthquakes and/or tsunamis can
cause extensive loss of life and destruction of both natural habitat and human-built
environments.

Major fires:
Forest fires of large extent are thought to recur at something like 200 to 300-year frequency
in the eastern Peninsula. There is evidence of wide-coverage fires around 1500 AD, the
early 1700's, and the 1890's. g

Major windstor ms:
Severe windstorms have occurred on the western Olympic Peninsula perhaps 10 times in the
past 200 years,9 with probably less effect on the eastern Peninsula region, but major
windstorm blow-downs are far from unknown. The most devastating storms for the eastern
Peninsula are often associated with northeast outflow winds related to arctic air masses
moving down from Canada.

Flood conditions:
High flows are recorded in the Dungeness River gage 63-year record and in earlier isolated
records, and precipitation levels are known to have been higher in the late 1800's,
suggesting more or larger flood flows prior to this century. The largest recorded daily flow
conditions occurred in 1949 and 1956.1° The geomorphology of the river basin suggests
many bigger floods in the past, and probably more to come in the future.

Major earthquakes:
Major deep (subduction-zone) earthquakes in the Olympic Peninsula/Puget Sound region
are infrequent happenings. Some recent evidence suggests 300 to 600 year frequencies.
Major shallow crustal earthquakes are also a possibility; recent studies have identified a
strong quake in the Seattle/Bainbridge Island area about 1000 years ago that likely would
have had consequences in the DQ region (perhaps precipitating one or more of the known,
but undated natural landslide events).

Henderson, et al. 1989.
Henderson, et al. 1989.

10 USGSdatafrom gage at RM (River Mile) 11.8, station 12048000. River flow data are presented in the
Water Resources section of this chapter. Graphs of mean daily flows at the Dungeness River gage for
60+ years of record are available in an unpublished DQ Technical Note: Dungeness River Daily Flows:
Historical Datafor 1923-1990 (1992) and an Indication of Bedload Transport, Linn Clark (DQ staff] and
Welden Clark, March 1993.
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Major climate changes:
We don't understand enough about climate variations yet to be able to even identify, much less
predict, trends or climate changesin progress. Most suggested cycles of climate behavior in
periods measured in years or decades are not conclusive enough to be good predictors. Even the
El Nino -- Southern Oscillation phenomenon that has had major bearing on our recent years
weather, is complex and variable to the point that it eludes quantification. However, evidenceis
accumulating that our climate of the past hundred years or so is perhaps uncharacteristically
stable, and that seeming fluctuations around normal conditions could in fact become changes --
warmer or colder, wetter or dryer. Our limited historical evidence does show that the late 1800's
were wetter (perhaps 20%); the early 1800's were probably colder, and the 1920's and 1940's
experienced severe drought yearsin the Dungeness river flows.
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W ater sheds of the Mountain Rivers and Streams

The Water shed of the Dungeness/Gray Wolf River System

Various aspects of the Dungeness River system have been studied fairly extensively
over the past several decades, including fisheries habitat,"* impacts from logging and
road-building, irrigation diversions, flood control, gravel aggradation and channel
instability.’ The entire Dungeness river area was analyzed in a study document for
then on point pollution Watershed Management Plan that provides much useful data.
13 An early field tour for the DQ RPG participants covered aspects of the watershed,
theriver itself, and theirrigation diversions.*

The Dungeness/Gray Wolf River system isthe largest river in the DQ region. Figure 2.511
illustrates the surface water network of the Dungeness River system, including its major
tributary, the Gray Wolf River.

The average annual water flows in the various tributaries of the Dungeness River
system are described later in this chapter, in the Water Resour ces section.

1 See Hiss hibliography in Appendix A. Also, Orsborn, J.F., and Ralph, S.C. An Aquatic Resource Assessment of

the Dungeness River Basin System. November 1992. An initial volume of a continuing study .

Thework of thisteam, activein the late 1980'1, is relevant to a study of aggradation in the lower Dungeness by

Northwest Hydraulics Consultants, 1987, and a flood control plan, Kramer, Chin and Mayo, Inc., Dungeness

River Comprehensive Flood Control Management Plan, 1989. Thislatter plan contains good documentation of

studies of, and interventionsin the river system.

13 Puget Sound Cooperative River Basin Team (PSCRBT). Dungeness Area Watershed (Characterization). June
1991.

14 Enbysk, B.J,, DQ field trip and accompanying briefing notes, fall, 1992.

15 Figure 2.5 (and many other maps in the Plan) is a Gl S-produced coverage of the DQ region prepared by Linn
Clark, DQ data management staff, using data from USGS, USFS, PSCRBT, Clallam County Planning, and
Jefferson County Planning sources.
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Figurc 2.5 Map of the D0 Repion showing rivers, streams, kes and inarine waters The
Eungeness'Gray Wolf river system and three smailer mountain sireams of east Clallam Coanty are
highlighted
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Headwater s of the Dungeness River:
The Dungeness River begins with snow field patches on the southeast face of Mt. Mystery at
about 6400 ft. elevation feeding Heather Creek, and flows into the Strait of Juan de Fuca at
sea-level about 32 miles downstream and nearly due north of its beginning. Three headwater
tributaries (Heather, Home and Milk creeks) combine to form the Dungeness mainstem at river
mile (RM) 28 in a steep box-canyon headwaters basin with afloor at 3400 ft. to 2800 ft.
elevation, illustrated in Figure 2.6."° The form of this basin suggests alpine glaciation. Glacial
lake bed deposits are also reported in the basin floor.'” The west side of this upper basin and
Royal Basin above it regresents "corerocks' of the Inner Olympics while the east side represents
the "peripheral rocks."

Theupper Dungeness mainstem:
At about RM 25 the mainstem Dungeness turns from north to northeast and is joined by Royal
Creek. Royal Creek flows northeast out of Royal Basin and is fed by a glacier/snow field on the
northeast flank of Mt. Deception, and by drainage from the east flank of the Needles, Mt. Clark
and Mt. Walkinshaw, and the southeast flanks of Gray Wolf Ridge. Figure 2.6 shows that the
floor of Royal Basin (5200 to 4600 ft. elevation) is substantially higher than the upper
Dungeness basin.

Royal Basin and Royal Creek nearly down to the Dungeness River are included in Olympic
National Park, asisthe south end of the upper Dungeness basin. The remainder of the upper
Dungeness basin down to just below RM 25 isincluded in the south unit of the Buckhorn
Wilderness that was established in 1984. The east-west boundary that divides Jefferson and
Clallam counties lies just south of the wilderness boundary.

Mueller Creek drains the steep south flank of the Mt. Baldy/Tyler Peak extension of Gray Wolf
Ridge, joining the Dungeness on the left bank just below RM 24. The terminal moraine marking
the limit of advance of the Vashon ice sheet (probably about 15,000 years before present) isin
the vicinity of RM 24, and is exposed in steep cut bank slopes and slumps above forest road
2860 on the east side of the river, opposite Mueller Creek.™ The forest road has continued
upriver on the west side, crossed the river just above RM 24, and traversed northeast along the
flank of the ridge separating Copper Creek and the Dungeness. The boundary of the south unit of
the Buckhorn wilderness parallels the forest road, higher on the slope, and includes most of the
Copper Creek subwatershed including the abandoned Tubal

" The 3-D terrain depictions used throughout this chapter utilize data from USGS 7.5-minute DEM files (digital
elevation versions of the familiar "topo quads'). Theindividual files have been provided by USFS Quilcene,
Ecology Water Resources, and Olympic National Park, and processed for these illustrations by W. Clark.
Resolutions (the spacing of elevation data points) vary, depending on the size of the area depicted, from
approximately 1 point every 100 feet for detail viewsto 1 point for (approximately) every 40-acre
guarter-quarter-section for the DQ Region overview.

" Long, W.A. Unpublished reports. USFS Olympic National Forest. 1970's. Long, a USFS geologist, studied the
glacial history of the eastern Olympic mountains extensively, and his writings provide much valuable insight
into, especially, the VVashon cordilleran glaciation and the apine glacial episodes.

8 Tabor. 1987.

¥ Long. 1975.
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Cain mine, the Tuba Cain and Tull Canyon mining camp sites,?’ and the upper portion of the
Silver Creek subwatershed.

At about RM 23 the mainstem resumes its mostly-northward course, and is joined on the right
bank by the combined Silver and Copper creeks that drain high terrain on the northwest side of
the Dungeness/Big Quilcene divide. Figure 2.7 illustrates the steep terrain at the confluence of
Copper and Silver creeks and the Dungeness. A mgjor landslide herein 1972, in alpine glacial
till deposits saturated as aresult of prior clear cutting above, and triggered by storm runoff;
briefly dammed the river.?

A view of the Dungeness watershed looking north from over the upper basin is depicted in
Figure 2.8.

The middle reaches of the Dungeness.
Below RM 23 the watershed broadens to the east as indicated on Figure 2.9. Three-o'clock Ridge
on the southeast flank of Maynard Peak, circled by the forest road, is a well-known vantage point
into the higher country upstream. Several small creeks enter the Dungeness mainstem from both
left and right banks. Sleepy Hollow Creek drains along, narrow subwatershed beginning at the
divide with the Little Quilcene River, and joins the Dungeness at RM 19.3.

Gold Creek:
The most extensive subwatershed in this areais that of Gold Creek, shown in Figure 2.10, which
joins the Dungeness at RM 18.7. Gold Creek and its tributaries total over 12 miles in length®
and drain northwest from Bon Jon Pass (at the divide with the Little Quilcene River system) and
the southwest flank of Mt. Zion. At the headwaters of Gold Creek just northwest of Bon Jon
Pass, amajor timber clear-cut has stripped the entire watershed without leaving any riparian
buffer. The Gold Creek area contains much glacial drift from the Fraser (and earlier?) cordilleran
glaciations, including glacial lake sediments, outwash deposits and lodgement tills. Numerous
landslides, both old and new, naturally-occurring and associated with timber harvesting, have
contributed sediments to the Dungeness River. One is shown in Figure 2.11. Substantial slides
that contributed sediments to the Dungeness occurred in 1969 and 1972.%% Attempts that have
been made to control and/or repair the Gold Creek slides appear to have underestimated the
extent of the deposits and the long-term history of the movements.

20
21
22

Wood, RL. Olympic Mountains Trail Guide. 1984.
Long. 1975.
Clark, V. & W. Stream Profiles of tile Dungeness River System. July 1992 (in Dungeness River Area

Watershed Management Plan, May 1993). A table and profile graphs identify locations, lengths, and gradients
of stream segments, and relevant geographical features.

Golder Associates. Geotechnical Investigation Of the Gold Creek Slide Complex. April 1993. Prepared
for USFS, Olympic National Forest.

23
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Figure 2.6 Termin depiction of the Dungencss hesdwaters and Royal Crock basins.
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Figure 2.7 Termin depiction of the Dungeness River at BM 22, where Silver and Copper creeks join it.
A werioug slide here blocked the river brefly m 1972
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Figu re 2.8 Temin depiction of the Dungeness watershed, looking north from the hesdwalzrs basin

Figure 2.9 Temain depiction of the middle Dungeness watershed, showing the Copper and Silver, Slespy
Hodiow, and Cobd creek sub-basins.
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Figure 2.10  Termin depiction, looking ESE of the Gold Creck sdb-basin, This area has been intensively
loggead im cartier years.
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Figure 2.11 A view af a land slide area on Gold Creek., The unstable glacial drift sediments of this ansa
are suhject bo mapor bong-term movemends as well ns surface slides,

Figure 2,12 A view, looking south, of the Dungencss river canyon near Gold Creck, with the Forest road
bridge crossing.

2.16 Characterization of the DQ Region and Its Water Resources



Dungeness-Quilcene Water Resource Management Plan

Below Gold Creek to the confluence with the Gray Wolf River:
From just below Gold Creek to the Forks (the confluence with the Gray Wolf), Forest Road 2860
parallels the river near the east bank. Shortly below Gold Creek the road crosses over the inner
river canyon, as shown in Figure 2.12, and climbs out of the inner canyon to join Forest Road
2870 and continue south above the west river bank at a higher elevation.

Eddy Creek, draining the southwest flank of Bear Mountain, flows into the Dungeness at RM
17.0 from the east, and another unnamed small creek enters from the east somewhat below.

We interrupt the description of the Dungeness mainstem at this point to consider its
largest tributary, the Gray Wolf.

The Gray Wolf River (once known asthe West Fork of the Dungeness): The Gray Wolf
River (GWR) begins with three headwater tributaries in high country of the Olympic Mountains
"corerocks." It flows into the Dungeness (at Dungeness RM 15.8) in arelatively broad
river-valley section.

The Gray Wolf River beginsin three distinct headwater basin areas in the SW and W edge of the
DQ region, at divides separating the watershed from Dosewallips and Elwha watersheds in the
east-central Olympic mountains. The three headwater streamsjoin in the Three Forks area, about
RM 9.6 above the confluence with the Dungeness river mainstem. The entire upper Gray Wolf
River watershed lies within Olympic National Park (ONP) down to a mile+ below the Three
Forks. The three upper basins are shown in Figure 2.13.

The upper Gray Wolf River: The upper Gray Wolf basin is bounded on the southwest by a
6500-7000+ ft. ridge that drains into the headwaters and to Cedar Lake (5280 ft.) and Cedar
Creek, which flows into the upper Gray Wolf. On the east the high mountain ridge of The
Needles, Mt. Deception (7788 ft.), Mt. Clark (7528 ft.), and Mt. Walkinshaw (7378 ft.) drain
west into the upper Gray Wolf River and east into Royal Basin of the upper Dungeness.

Between RM 14.8 and RM 12 the upper Gray Wolf River flows northeast, turning north again
about 2 miles west of Gray Wolf Peak (7218 ft.) in a steep, symmetric canyon (easily seen from
Blue Mountain) that terminates at the Three Forks. The upper Gray Wolf River, down to the
confluence with Cameron Creek, extends 7+ miles and is fed by another 13 miles of smaller
tributaries.

Cameron Creek: Cameron Creek originates in the Cameron Basin north of Cameron Pass
(6450 ft.) on the divide separating the Dungeness/Gray Wolf River system from the Elwha
watershed. Another branch of the Cameron Creek headwaters drains from the Cameron Glaciers
along the north face of the east-west Mt. Cameron ridge, and joins the western branch from
Cameron Basin about 6 miles above Three Forks. The straight, northeast-trending, steep-walled
canyon of Cameron Creek is an extension of the canyon of the lower Gray Wolf River, and was
obviously shaped by probably several apine glacier episodes. Cameron Creek extends nearly 9
miles beyond its confluence with the upper Gray Wolf River at Three Forks, and isfed by 12
miles of

Characterization of the DQ Region and Its Water Resources 2.17



Dungeness-Quilcene Water Resource Management Plan

smaller tributaries in addition to Grand Creek.

Grand Creek:
The third of the headwater streams of the Gray Wolf River joins Cameron Creek just above
its confluence with the upper Gray Wolf River, (accounting for the "Three Forks' name).
Grand Creek begins on the north flank of Grand Pass, in a headwater basin containing
Gladys Lake (5399 ft.), Moose Lake (5056 ft.), and Grand Lake (4745 ft.). It drains the east
flank of Lillian Ridge (the divide separating the Dungeness-Gray Wolf River watershed
from Lillian River of the Elwha watershed) and the west/northwest flank of the spur ridge
separating Grand and Cameron creeks. Badger Valley Creek, draining the southwest flank of
Elk Mtn. (the east extension of Hurricane Ridge) and the northeast face of Lillian Ridge,
joins Grand Creek, which arcs around northeast, then east, then southeast, draining the south
flanks of ElIk Mtn., Maiden Peak, Green Mtn., and Blue Mtn. before joining Cameron Creek.
Grand Creek extends 7+ miles above Cameron Creek, and has 17+ miles of smaller
tributaries.

Thelower Gray Wolf River:
Below the Three Forks, the Gray Wolf River runs nearly 10 miles, essentially northeast, to
its confluence with the Dungeness mainstem. In this lower stretch the Gray Wolf River is
fed by over adozen smaller tributaries adding another 27+ miles of stream length. The
longest of these, Divide Creek, stretches 9+ miles with several branches, draining the north
slopes of Tyler Peak and Baldy and the west side of Maynard Peak.

The Gray Wolf River and its major tributaries are within the ONP beginning about 8 miles
above its confluence with the Dungeness mainstem. Below the ONP boundary and down to
2+ miles above the Dungeness, the river and itstributaries lie within the North Unit of the
Buckhorn Wilderness of Olympic National Forest (ONF), and only several short tributaries
join the Gray Wolf River below the wilderness boundary. Thus, of the roughly 17 miles
length of the Gray Wolf River, the additional 16 miles of its two major tributaries and
roughly 69 miles of smaller tributaries, more than 95% is protected by park or wilderness
restrictions from most human-caused degradation.

The major exception to the unexploited character of the Gray Wolf River watershed is an
area of several clear cuts and a quarry to the west of Slab Camp Creek extending over to
Deer Ridge. The road into the quarry area shows up on 1939 aerial photos, and the
clear-cuts are evident in 1980 photos. The north boundary of the wilderness area established
in 1984 jogs south to within about 1/4 mile of the river and 2400 ft. elevation (about 800 ft.
above the river on the canyon slope) to exclude these evidences of development and timber
harvest.

Near Camp Tony, on the Gray Wolf River just above Slab Camp Creek, are evidences of a
terminal (?) moraine marking the extent of Vashon glacier ice sheet penetration up the Gray
Wolf River.”*

# Long. 1975.
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Figure 2.13 Terrain depiction, looking S5E, of the Gray Wolf River headwnters basin

Figure 2.14 Terrin depiction, loaking S5E, of the confluence of the Gray Wolf and Dungeness
rivers 8t Dungeness Farks.
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The confluence of Dungeness and Gray Wolf:
The character of the watershed changes in the area where the two rivers emerge from the
steep canyons and high mountains of the Olympicsto join at the Dungeness Forks, as Figure
2.14 shows. All of the mountains and foothills north of afine extending from Mt. Zion to
Maynard Peak to Blue Mountain were over-topped by the latest cordilleran ice sheet. Asa
result, peaks and ridges are rounded and smoothed off, and lower areas have had thick
deposits of glacial drift (tills, outwash gravels and sands, and glacial-lake-deposit silts and
clays). Therivers and streams have since cut down into the deposits, bringing out bedload
and suspended sediments from this middle region of the watershed, but the extent, depth,
and composition of the cordilleran glacial deposits and the nature and structural relationships
in the underlying bedrock are not adequately known.

Perhaps one-third of this intermediate area drains into the adjacent Gray Wolf River and
Dungeness River channels by way of short tributaries. The remainder, the broad expanse of
land below the northeast flank of Blue Mountain, west of the river, is drained by Canyon
Creek and its tributaries which extend nearly twenty miles, and by Caraco Creek, 2+ miles
in length, both visible in Figure 2.14. Caraco Creek joins the Dungeness River at RM 12.1,
just above the USGS gaging station. Canyon Creek joinsthe DR at RM 10.8, below the
gage, and thus its contribution to flowsis not included in gage readings.

The visual foreshortening in the view from the Sequim-Dungeness valley of the foothills
with the snow-covered peaks behind, masks the extent of thisintermediate-level terrain.
This leads to the common misconception that the river is steep "until it emerges from the
mountains' at the hatchery. In reality, the steep gradients of the upper Dungeness and Gray
Wolf rivers flatten somewhat coming through this intermediate-level section. The gradient is
then relatively constant (at 60 to 75 ft. per mile) for over six miles to near the Hwy. 101
bridge.

Thisintermediate-elevation, and relatively-open terrain extends to the northernmost
foothills, Burnt Hill (2560+ ft.) and Lost Mtn. (2040+ $.). The river flows between these
foothillsin anarrow and twisting channel, cut down into glacial sediments and bedrock
outcroppings, seen in Figure 2.15. It subsequently widens into the broader valley where the
Dungeness State Fish Hatchery is located, as shown in Figure 2.16. Below the Hatchery the
valley broadens and flattens, the river channel widens, and beginsto braid.
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Figure 2.15 Terrain depiction, looking S5E, of the Dungeness river channed throwelh the
foothills
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Figure 2.16 A view, looking 51, of the Dungeness State Fish Hatchery, The river is at the

fower left comer
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At this point we change direction, starting at the mouth of the Dungeness River at
Dungeness Bay, and describe the lower river watershed in an upstream direction,
fromits outlet up to its passage through the foothills. A series of aerial views of the
river provides the framework for this description.

Thelower Dungeness River in the Sequim-Dungeness valley:

Figure 2.17 provides an overall depiction of the lower Dungeness River watershed area,”
also referred to as the Sequim-Dungeness valley, basin or peninsula. The area centered on
the river is seen to have many characteristics of an alluvial fan and delta, formed solely by
the river flowing out from the mountains. The reality is more complex, however. Cordilleran
glaciations, massive ice sheets repeatedly moving south and southwestward over the
peninsula and foothills areas from Canadian sources during the "ice ages," have played a
large role in the construction of thisterrain [as described in more detail later, in the
Hydrogeol ogy subsection of the Water Resour ces section of this chapter] . According to
Downing (Chapter 2), the Dungeness is small and low in sediment transport by comparison
with most Puget Sound and Olympic Peninsularivers.®® Theriver'srole, in the intervals
between glaciations of the 2-million year Pleistocene "ice ages' and in the 10,000+ years
since, has probably been in large part to rework the glacial drifts, in places cutting down into
the outwash deposits and lodgement tills, and in places transporting and re-depositing them
as alluvium over the terrain we now see.?’

Examination of the broad, relatively flat Sequim-Dungeness peninsula shows substantial
relief. Foothill features (Burnt Hill, Lost Mountain, Bell Hill, and the hills of the
McDonald/Seibert/ Bagley uplands) have lodgement till deposits and bedrock exposures
from over topping by the cordilleran glaciers. Upland valleys (Happy Valley, Texas Valley)
suggest evidences of glacial l1ake ponding and recessional outflows. East-west ridges
(Hogback, Dungeness Heights/ Potholes, Grennan, Madrona, etc.) suggest ice-contact
kame-terrace and esker glacial outwash deposits. Maps of the surficial geology of the area®™
illustrate these and other features and suggest the present (and probable ancestral) river
flood plains. Figure 2.18 is atopographic relief map, generated from the USGS digital
elevation data, illustrating the relief and surface drainage patterns of the area as shown in the
pictorial of Figure 2.17.

S The Dungeness River Area Watershed Management Plan, 1993, produced under a Centennia Clean

Water Fund grant, encompassed the upper Dungeness/Gray Wolf basins and the majority of the terrain
shown in Figure 2.17. The western boundary, between Bagley and Morse creeks, was considered to
represent a hydrogeologic western limit for the lands west of the Dungeness. A line across the face of
Burnt Hill, across Happy Valley, through Sequim, and to the shoreline north of Sequim Bay was
considered as the boundary with the Sequim Bay watershed.

Downing, J. The Coast of Puget Sound: Its Processes and Development. 1983.

Wennekens, M.P. Unpublished Technical Notes and Technical Committee presentations, 1993-4, has
identified the area of McDonald, Seibert and Bagley creeks as a separate hydrologic region, distinct from
the Dungeness drainage. Wennekens has a so shown, from topography and soils mapping, the alluvial
development of the Dungeness flood-plain aress.

28 Othberg, K. and Palmer, P. Preliminary surficial Geologic Map(s) of the Carlsborg (Sequim, Dungeness,
Gardiner) Quadrangle(s), Clallam County, Washington. 1979.

26
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Figure 2.18 A generalized relief map of the lower Sequim-Dungeness peninsula. The low resalution of
this depiction masks shallow streams and river channels, bat the BcDonald Creek canyon is apparent.

Mwrth,

ﬂ.mq‘. EI;H;'

Characterization of the DQ Region and Its Water Resources 2.23



Dungeness-Quilcene Water Resource Management Plan

Figures 2.19 (a to n) are views of the lower Dungeness River taken from the USFS
helicopter-video survey, flying south from the Dungeness Bay.”® These views show the
instability of the channel, as well as the human impacts -- dikes, bridges, over wintering
ponds and gravel traps and gravel mines.*® The problems are particularly evident in Figure
2.19 (e) where west bank erosion has claimed much farmland, below the Rail Road bridge,
and in Figure 2.19 (m) where impingement of ariver meander threatens to undermine Fish
Hatchery Road above a vertical bank. Captions accompanying the figures indicate important
features.

Other features of the Sequim Dungeness peninsula are discussed later in this
chapter, in the Coastal Uplands, Lowlands and Shorelines section.

# The USFS Olympic National Forest undertook a helicopter videotape reconnaissance of

rivers and streams of the Olympicsin the spring of 1993, with participation by the DQ
project enabling coverage of DQ Region in areas outside of Forest Service lands. The
coverage, of both oblique area views and near vertical river-course surveillance,
included continuous on-frame position and track information. Videotape coverageis
available for the Dungeness River and Gray Wolf up to the Olympic National Park
boundaries, including the Canyon, Caraco, Gold, and Sleepy Hollow creek tributaries,
the Big Quilcene River including Tunnel and Townsend creek tributaries; the Little
Quilcene River, McDonald Creek; Jimmycomelately Creek; Chimacum Creek; and
Marrowstone and Indian Islands. Aerial photo views throughout this chapter have been
captured from the videotape by computer digitization for reproduction here.
Wennekens, M.P. Unpublished DQ Technical Note examining the extent and implications of gravel
removal from the lower Dungeness river channel. November 1993.

30

2.24 Characterization of the DQ Region and Its Water Resources



Dungeness-Quilcene Water Resource Management Plan

Figure 2.19a Locking south at the Dungeness River near Dungeness Bay,

Figure 2.19b Looking south at the Dungeness River and dike north of the schoolhouse bridge at
RM 0,85
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Fig‘lll‘l! 2.19¢ Looking S5H ai the Dungencss River below the Wopdoeock Foad (Ward) bridge at
RM 325

Fi Fure 2.19d Looki ng S5H at the Dungeness River below the O01d Olympic Highway (Burlingame
Bridge) ar BRM 4.0,
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F'igu re 2,19 Looking south at Dungeness River brakling and bank srosion north of the RR bradgs,

Figure 2.19f Looking S5E at the Dungeness River at the (abandoned) RR bridge at RM 5.65, now a
pedestrinn and bicyele trail crosstug and park.
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Figure 2.19g Locking south at the Dungeness River immediately wpstream of the RR bridge, with bank
erasion on the west side.
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Figure 2.19h  Looking S5 at the (new) Hwy. 101 bridge over the Dungeness at RM 6 4. Beaiding is
visible upstream and downsineam
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FigUFE I lgi. Lok : .
z ng south at the Dungeness River braided and aggraded channel and the I |
trap/ming, south of the Hwy. BE sl and the large gravel

101 bridge

F|gurg 2.19j Looking south at ihe impacted Dungeness river channel narthwest of Dungeness Meadows
msld:nu_al ared. An cast-bank dike, upstream over-wintering ponds/gravel traps, and the site of an under-
channel infiltration gallery for irrigation diversion are visible.
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l'-'igl.l re 2.19k Looking south at the Dungeness River location where the BPA electncal transoisson
lines cross, ol B 8.8
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Figun: 2.19m  Looking 5# toward severe Dungeness River bank erogion uncharcutting Fish Hatchery
Foad at RM 10,
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Figure 2.19n  Looking south at the Dungeness River at the most upstream irrigation diversion, for
Agmew Ditch, The USGS gaging sile ks 3/4 mile farther upstream.
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Figure 1.;0 Map of the D) Kegion showing rivers, streams, lakes and marine waters, The Big Quilcene
and Laftbe Crailcens rivers amd Salmon and Seow crecks are highlighsed

s
-

‘l.
'f“
f
¥
\
%
""u.
F
*.-""
L . ) . L\ . Py
L - P i i i . illl.|ll
.4 e Lo ok J,
y P k- : = 2 &
5 = s ﬁ 5 4
iﬁ_ ”ﬂ 1 4, lf L] ;I-'f
A Fish Hﬂl'-ﬂhcr'f i " o LTl t,.
(B J
e — Du ﬁ.l‘ﬂl:l Bqundul—.'. — ! 'f
L bv B t f :
— — = Low ' L]
nty Bowndary \ ,1
I.L-_-;

2.32 Characterization of the DQ Region and Its Water Resources



Dungeness-Quilcene Water Resource Management Plan

The Water shed of the Big Quilcene River

7he following brief characterization sketch identifies the major features of the watershed
An early DQ field tour provided first-hand looks at the Quilcene water sheds for
participants*!

The Big Quilcene water shed has been identified as a key watershed under authority of the
President's Forest Plan and the Forest Ecosystem Management Assessment Team
process, and detailed assessments are underway. A preliminary water shed assessment
prepared by a Local Interagency Teamin April 1994 has much useful information % A
further watershed analysis is underway, to be completed in fall 1994 by an interagency
taskforce co-directed by USFSand WDNR*?

The Big Quilcene River:
The watershed of the second largest river in the DQ region is bounded by the watersheds of the
Dungeness, the Dosewallips, and the Little Quilcene, as indicated on the map in Figure 2.20, and
in the pictorial view of Figure 2.21. The watershed encompasses about 70 sg. milesin the south-
central portion of the DQ region. A diversion dam at RM 9.3 controls amajor diversion into a
pipeline for Port Townsend and the paper mill. The mainstem of the Big Quilcene extends over
20 miles, with headwaters on the southeast slopes of Buckhorn Mtn. and the northeast slopes of
Peak 6852, in the vicinity of Camp Mystery and Marmot Pass (crossing into the Dungeness
watershed). Tunnel Creek, the largest tributary, joinsthe river just above the diversion dam
visiblein Figure 2.22. Tunnel Creek headwaters drain the east slopes of Mt. Constance and
Warrior Peak, beginning at elevations near 6000 ft. The other major tributary, Townsend Creek
joins theriver from the north at river mile 12.8. Townsend Creek headwaters begin on the
southeast slopes of Mt. Townsend and the east slopes of Welch Peaks at el evations above 4000
ft.

3 Murphy, A., and others, DQ field trip and related briefing notes, Fall 1992.

% Loca Interagency Team (USFWS lead). Big Quilcene River Basin Preliminary Watershed Assessment. April
1994,

% Seedescription in Chapter 7, J.4.
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Figure .21 Termin depiction of the wattershed of the Big Quilcens River and

Tewnsend Creek tributaries. its Tunnel Cresk and
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No long-term gaging of flowsis available, but datafrom a period in the early 1970's showed a
12-month mean flow of 215 cubic feet per second (cfs) downstream of Penny Creek. An overall
long-term annual average flow for the river is probably about 200 cfs, when adjusted for the
wetter-than-normal period of gaging and for the upstream diversion.®*

Several clear cuts along the mainstem were logged to the river, without buffer zones, both above
and below the confluence with Townsend Creek. The two above Townsend Creek apparently
date to the 1960's and the early 1980'S.* A habitat restoration project has been undertaken by the
US Forest Service (USFS) in the past several years on the logged stretch below Townsend
Creek.*® The river enters a steep canyon or gorge at about RM 7.4, several miles below the
diversion darn, as shown in Figure 2.23. At approximately river Mae 7.2 a steep cascade occurs.
In some fisheries literature this has been interpreted as limiting the upstream travel of salmonids,
but recent scouting of the river suggests that similar cascades on other northwest rivers are
negotiated.’

The diversion pipeline parallelstheriver, rising relatively higher above its north (left) bank, from
the diversion dam into the beginning of the gorge. It then circles around a point just below the
1000 ft. elevation level and turns north along the east flank of the Quilcene Range, and up the
Penny Creek watershed.

At about RM 5.8, the deep gorge and the river turn north where Elbo Creek, draining the
northeast slopes of Buck Mtn., joinsthe river. At this point Hwy. 10 1, heading north from Hood
Canal and Brinnon, has passed through the narrow vee (Walker Pass) between Buck Mtn. and
Mt. Walker. It paralels the river gorge downstream around the west side of Mt. Walker, at first
about 300 ft. above theriver. At about RM 4.5 Falls View Campground overlooks theriver,
where asmall tributary drains the west slopes of Mt. Walker and alarger tributary, Falls Creek,
drops from the southeast slopes of the Quilcene Range. Below here the river canyon broadens.
The small residential community of Hidddendale occupies the east bank in the vicinity of RM
3.5, above another tributary draining the northwest slopes of Mt. Walker. The river channel is
reportedly unstable in high-flow conditions here, with bank erosion and flooding. The river
stretch immediately above the Quilcene National Fish Hatchery at RM 2.7 is braided. The
diversion of Big Quilcene water for the hatchery occurs in this segment. The hatchery also has a
right for water withdrawal from Penny Creek, which joins the river just below the hatchery, from
the north.

Figure 2.25 (a-h) are views of the lower 4 miles of the Big Quilcene River, from the mouth to
meanders above the hatchery. This segment is also illustrated on Figure 2.24.

% Clark, W. An Overview of the Water Resources of the DQ Pilot Project Area. March 1993. Unpublished DQ
technical note. The estimate adjusted the 12-month USGS gaging in 1971-2 downward by correlation with
long-term Dungeness River records, and added 30 cfs for estimated average annual diversion, per datafrom
Parker, J.G., An Analysis of the Water Resource Management of the Big and Little Quilcene River Basins,
1984.

¥ Wood. 1984.

% Donald, M., USFS Quilcene RD, presentation during 1992 DQ field trip to Quilcene watersheds.

3 Volk, C. Persona communication. 1993.
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Figl.'-.'ﬂ: 2.22  Aview, looking west, of the diversion dam at BM 9.3, diverting water through a gravity
pipeline far muamcipal and industrial oee at Por Townsend
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Figure 2.24 Terrain depiction of the lower reaches of the Hig Cuilcene River and Clullcene Bay (ventical
exngperation].
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Figure 2.25(a) Looking south near the mouth of the Bie Ouiloene River
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Figure 2.25(c) Looking WSW at the Big Quilcene River from above Linger-Longer bridge.
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Figure 2.25(e) Looking west at eroding riverbank bluff st sboat RM 1.7 on Big Quilcens River
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Figure 2.25(g) Locking SW toward the Quilcene Mat'l. Fish Hatchery, RM 2.7 on Big Quilcene,
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Theriver channel was apparently channelized and straightened in the stretch between river mile
2.7 and 2.0 (downstream from the Hwy. 101 bridge) at some time between 1962 and 1972, which
may contribute to the sediment load for recent aggradation.®

Flooding has been arecurrent problem in the lowest portion of the river, in the area shown on
Figure 2.24, presumably aggravated by aggradation in recent years. Aggradation has been in the
range of 2 feet in the river stretch between river mile 1. 0 and 0. 5, and as much as 7 feet below
river mile 0.5. Diking and gravel removal efforts have exacerbated fisheries habitat and
contributed to channel instability without eliminating the flooding potential .*

The geology of the watershed areais characterized by bedrock of the Crescent Formation (the
oceanic-crustal "peripheral rocks' horseshoe of the Peninsula) covered in lowland and river-
valley areas by glacial drifts. The upper watershed (west of approximately Jolley Creek on the
mainstem and Mt. Crag south of Tunnel Creek) is entirely in the lower, massive flows unit of the
basalt Crescent formation. The major portion of the mainstem out to about the hatchery and the
Hwy. 101 bridge, isin the upper unit of the Crescent formation, also principally basalt, but
containing less massive flows, more breccias and sedimentary interbeds than the lower Crescent
unit. Below the Hwy. 10 1 bridge and in the Penny Creek subwatershed, surficial units overlying
the bedrock are principally cordilleran glacial drifts, some reworked as alluvium. Some alluvium
occursin the upper east-west reaches of the mainstem, Tunnel, and Townsend creeks. One
impressive feature is the extent of cut-down of the river gorge in the upper unit of the Crescent
basalts. Another is the bedded glacial lake and outwash deposits exposed, for example, in the
hillsides behind the hatchery and southeast of the Hwy. 101 bridge.*

The Watershed of the Little Quilcene River

The Little Quilcene watershed is bounded by the Big Quilcene, the Dungeness, the Snow Creek
(Andrews Creek tributary) and the Donovan and Tarboo Creek watersheds. The areais shownin
Figure 2.26. The watershed encompasses about 30 sg. miles, immediately north of the Big
Quilcene. The mainstem is about 12 milesin length, with another 60+ miles in tributaries.**

The mainstem headwaters begin above 4400 ft. on the north slopes of Mt. Townsend. The
Deadfall Creek tributary begins above 3 600 ft. on the 4600+ ft. peak southwest of Bon Jon Pass
and on the southwest slopes of Mt. Zion at the Pass. Dry Creek and several unnamed tributaries
begin on the north and east slopes of Green Mountain at about 3400 ft.

% Collins, B. Sediment Transport and Deposition in the Lower Big Quilcene River and Evaluation of Planned

Gravel Removal for Flood Control. 1993.

¥ Collins. 1993.

“0 " Long. 1975. Long notes that the Big Quilcene River apparently at one time flowed through Walker Pass to
Jackson Cove and Hood Canal, in the present watercourse of Spencer Creek. A terminal moraine blocked the
river course between Mt. Walker and Mt. Buck in some alpine glaciation episode of the Pleistocene, resulting
in the river being diverted northward. It has eroded its deep gorge in the upper unit of the Crescent formation
since that time.

' Parker. 1984.
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Figure 2.26  Termin depiction of the watershed of the Little Quilcene River and its tributaries.
m T.,..d..ﬂ-t_l U pper EHL Guf

Figure 2.27 Views, looking south, of the Lords Lake, 2
storage reservoir for Port Townsend municipal and industrinl wacer supply.

Figure 2.28 view, looking VW, of the lower Little
Chaibceme River near Ouilcene Bay.
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A diversion dam structure on the Little Quilcene at RM 7.2 (about 1000 ft. elevation) diverts
water for the Olympic Gravity Water System (Port Townsend and the Port Townsend Paper
Mill) under awater right for about 9.6 cfs. The water is diverted to Lords Lake, areservoir lake
for the system, shown in Figure 2.27, from which it is fed into the gravity water pipe to City

L ake as needed.*? [ The diversion structure was damaged in storm flows of Dec. 1993

Ripley and Howe Creeks drain lower elevationsin the foothills of the Quilcene Range. A small
creek flowsinto Leland Lake from near the 500 ft. level on the upland northeast of the lake, and
Leland creek flows south out of Leland Lake and joins the Little Quilcene just east of Highway
101 at about RM 1.5, north of the town of Quilcene, near the view in Figure 2.28. The average
annual flow for the Little Quilcene, as measured over a 7-year period at a gage near the Leland
Creek outlet, approximates 54 cfs (after diversion for the Port Townsend water right).*?

The Watersheds of Smaller Streams Originating in the Mountains

Salmon and Show creeks originate in mountainous terrain considered as part of the
Discovery Bay watershed A characterization report has been prepared for a non-point-
pollution water shed management planning effort for the area, although the project is not
completed 7he material included hereislargely taken from that report *

The Salmon and Snow Creek drainages originate in the Olympic foothills in the northeast comer
of the Olympic National Forest, Quilcene Ranger District and empty into the head of Discovery
Bay. These were some of the earliest timber production sitesin the DQ region, with the
settlement of Discovery Bay and an early sawmill by the 1860's, providing lumber that was
shipped down the Pacific Coast. The bulk of the old growth timber was harvested early, and
several large fires burned over 12,000 acres of the watersheds around 1925. Harvesting was
minor over the half-century after the fires up to the 1980's, but about 20% of the forest land has
been harvested within the past 10 years.

Salmon Creek:
Salmon Creek and its tributary streams aggregate 59 miles in length, and encompass a watershed
of 16.5 sg. milesin area. Figure 2.29 characterizes the area.

Limited flow measurements suggest an annual average discharge of about 8.4 cfs. The
headwaters originate on the northern slopes of Mt. Zion, above 3400 ft. in elevation. Over 90%
of the watershed isforest land, with about half in public ownership (USFS, WIDNR). Most of
the public forest land isin 50+ yr. age stands; about 1/3 of the privately held forest lands have
been harvested in the past 10 years. The lowest mile of the creek flows through

2 Parker. 1984.

® Parker. 1984.

“  PSCRBT. Discovery Bay Watershed (Characterization). November 1992. The watershed as defined for this
report includes the eastern half of Miller Peninsulawith Eagle and Contractors creeks, the mountainous and
lower watersheds of Salmon and Snow creeks and their tributaries, and the northern and western portions of
Quimper Peninsula. The characterization includes much useful information as well as Gl S-based coverages for
land coverage and land use. surface waters- geology and soils- etc.
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pasture land and is degraded by animal access and lack of shade. Some residential development
is beginning in the lower area, adjacent to Uncas Road and Hwy. 101.

Snow Creek:
Snow Creek and its tributaries encompass a watershed of amost 23 sg. miles, also within the
area shown in Figure 2.29.

The stream has an annual average discharge of 22 cfs. Prior to development in the area which
resulted in the present channelized outlet at the east side of the valley, Snow Creek emptied into
Salmon Creek near its estuary at the head of Discovery Bay (and still connects in flooding
conditions). Headwaters originate on the east and northeast slopes of Mt. Zion, above 3600 ft.
elevation. Trappers Creek and Andrews Creek including Crocker Lake, are the major tributaries.
Prior to development in the area, Andrews Creek apparently flowed south into Leland Lake; thus
its 7.5 sg. mile subwatershed (about 1/3 of the Snow Creek watershed) was tributary to the Little
Quilcene River, and Crocker Lake had no natural outlet. The Snow Creek watershed is over 90%
forest land, with about 60% in public ownership since the recent DNR purchase of troubled
forest lands. Large clear cutsin the 1980's and absence of riparian zone buffers have caused
stream-degradation problems in the middle and upper portions of the watershed on the south side
of Big Skidder Hill. Near the Discovery Bay outlet, and in the Crocker Lake area degradation
from animal access, lack of channel shading, and vegetation growth are problems.

Several other small streams begin at relative high elevations in mountainous terrain,
influenced by snowpack and increased precipitation, and flow north to the strait or Sequim
Bay from the mountain/foothill front. Jimmycomelately Creek is depicted in Figure 2.30.
McDonald and Seibert creeks areillustrated in Figure 2.32.
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Figure 2.29 Terrain depiction of the Salmon and Snow creek watersheds,
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McDonald Creek:*

McDonald Creek begins at about the 4200 ft. elevation on the northeast flank of Blue Mountain,
with several branchesin incised canyons suggesting large flows at some timesin the past. [The
deep cirque-like canyon in the northeast flank of Blue Mountain from which these streams flow
could conceivably have supported significant snow fieldsin earlier times.] Another tributary
beginsin an interior valley/saddle to the northeast, just north of peak 3455, at an elevation of
about 2000 ft., draining some of the interior glacial-drift mantled terrain.

Farther north, several tributaries drain the area around the west end of Texas Valley (actualy a
long saddle), in incised channels that begin at about 1400 ft. elevation. [ These, and the higher
tributary draining the glacial-drift area could have temporarily drained mid-Dungeness
ephemeral glacial lakes while the lower Dungeness outlet was still plugged by the ice sheet.]
Other tributaries that drain the west end of Lost Mountain join the stream out beyond the base of
the mountain at about the 400 ft. level near the west end of Atterberry Road. Peterson Creek,
which joins from the west somewhat above the 400 ft. level, beginsin elevated, but less
precipitous terrain near Round Top and Van Kuren |ElI, and flows across gently sloping lands on
the east side of Blue Mountain Road.

The Agnew irrigation ditch crosses the creek in a siphon structure in the 400 ft. elevation area
west of the end of Atterberry Road, and a connection delivers some water to McDonald Creek
for conveyance to a diversion further downstream. The stream channel is deeply incised in the
coastal upland and through the coastal bluff to drain into the Strait.

No continuous flow measurements have been recorded for McDonald Creek. Intermittent
measurements have ranged from less than | cfsin late summer and early fall, to 20 and 25 cfsin
mid- and late spring. Significant erosion and storm damage was reported in a 1986 winter storm.

Seibert Creek:
Seibert Creek is much like McDonald Creek. Its headwaters are on the northwest flank of Blue
Mountain, with the east fork beginning about 3800 ft. in elevation, and the west fork about 3000
ft. in elevation, farther west on the sloping ridge that defines the Maiden-Morse Creek
watershed. Seibert Creek also flows northward across the Coastal plain and through the coastal
bluff in a deeply incised channel, to reach the Strait at Green Point in asmall estuary.

Annua mean flows for 16 years of gaging, 1953-69, averaged 17 cfs, with alarge instantaneous
peak flow reading of 1620 cfsin November 1955, (nearly 1/4 of the maximum instantaneous
peak flow of the Dungeness, recorded in 1949 as 6820 cfs).

45 According to the Washington State Board on Geographic Names, June 1994, McDonald is
the correct spelling for this creek. McDonnell Creek may be used commonly in the local
community.
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Jimmycomelately Creek:

Jmmycomelately Creek drains an extended interior foothill watershed bounded on the south by
Bear Mountain and the north ridge of the Gold Creek basin, on the southeast by the divide
separating it from the Snow Creek/Trapper Creek headwaters, on the northeast by Blyn
Mountain, and on the north by Burnt IFEII and Lookout IFEII. The broad flat valley areathat is
the central feature of the upper watershed has come to be called Palo Alto, presumably by
extension from Palo Alto Road which connects it northward between Burnt Hill and L ookout
11ill to Hwy. 10 1. On the west this valley, (saddle, in reality) overlooks the Dungeness River
canyon downstream of the Forks, some 600 ft. below, and a minor stream drains down into the
Dungeness below RM 15.

A west fork of Jimmycomelately Creek flows east out of this Palo Alto valley/saddle and is
joined by a south fork that originates on the southeast and east flank of Bear Mountain. The
creek then curves north, isjoined by a shorter east fork that drains the south side of Blyn
Mountain, and flows north into the head of Sequim Bay at Blyn.

Jmmycomelately Creek, because of its extended foothills watershed in the Olympic

rainshadow, is subject to wide variationsin flow. A number of spring and early summer readings
have recorded 5 to 10 cfs, and mid-summer to fall readings are often less than 2 cfs. Flows of 20

to 30 cfs have been recorded in January, and April through June, and two flows of 42 and 49 cfs

have been measured in June 1988 and 1990.
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Figure 2.31 Map of the D0 Region showing rivers, streams, kakes and maring waters. The small streams of
coastal updands and lowlands are highlighted.
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Coastal Uplands, L owlands, and Shorelines

The map in Figure 2.31 can be used to identify the various coastal and lowland areas and
shoreline features to be discussed in this section, in context with the rivers and streams already
covered.*

The Bluffswest of Dungeness Spit:
Eastward from the Morse Creek estuary Oust west of the DQ boundary) to Dungeness Bay,
the marine shoreline is formed by a high bluff (100-200 ft.). Bagley Creek, Siebert Creek, and
McDonald Creek have cut channels and minor estuaries beneath the bluffs, and landslides have
modified the bluffs at several points. These bluffs show excellent exposures of the multiple
lithologies in the unconsolidated sediments of the coastal plains. The bluffs are evident in
Figure 2.%

The coastal plain west of the Dungeness:
The gently sloping plain behind the bluffs extends south to a series of low basaltic foothills, the
largest being Lost Mountain (2000+ ft.), and finally to the northwest-trending ridge of Blue
Mountain which forms the divide for the Maiden Creek watershed and part of the western
boundary of the DQ region. The northern portions of this coastal plain are mostly in farm and
rural residential land uses, with strip commercial activities near the highways. The southern,
higher portions are largely still in forest cover, either State or private ownership. There have
been many substantial timber cutsin recent years.

Dungeness Bay:
Dungeness Bay is amagjor tidewater feature on the Strait of Juan de Fuca, shown in Figure 2.32.
The Dungeness Spit has been formed and is maintained by longshore currentsin the Strait
transporting and depositing materials eroded from the bluffs by wind and wave action.
Longshore currents from the west maintain the outside of Dungeness Spit, while northeasterly
currents maintain the south (inner) side of Dungeness Spit east of Graveyard Spit and the east
side of Graveyard Spit, and carry fine sedimentsinto the inner bay. To alesser extent, and
mostly during storm events, the river contributes sediments for deposit, both to extend its estuary
and to be transported into the inner bay. One storm event in recent years is reported to have
buried ellgrass and oyster-beds in the bay with 1-2 feet of sediments. However, thereis
obviously some equilibrium in sediment movements into and out of the inner bay -- one reason
guoted for moving from Old Dungeness to New Dungeness in 1890 was concern that the inner
bay was filling up with silt!

The Dungeness Spit is considered to be robust and expanding. The spit has reportedly grown
nearly 1800 ft. in length between an 1855 survey and the 1970's. In the same period the mouth of
the river has shifted east a similar amount, and the intertidal zone beyond and east of the

% Much of the detail for shoreline and bluff geology and features for Jefferson County is from the Coastal Zone

Atlas of Washington: Volume 11: Jefferson County, WA Ecology, 1978.

Characterization of the DQ Region and Its Water Resources 2.51



Dungeness-Quilcene Water Resource Management Plan

river mouth has shifted and extended north.47 (Downing, 1983 [from Bortleson et at, 19801). [In
contrast, Ediz Hook at Port Angeles has suffered since its sediment sources were diminished by
damming of the Elwha River and buildi ng asea-wall at the toe of the bluffs west of the Hook to
protect a pipeline from the Elwha River.*’]

The Coast Guard lighthouse near the end of the spit, reportedly the first on the Pacific Coast, was
first lighted in 1857. A well drilled at the lighthouse location on the Spit in 1930 is 667 ft. deep.
Saltwater was found at about 300 ft. depth, but on drilling deeper an 80 gpm flowing artesian
well was constructed providing fresh water.*

Dungeness and Graveyard Spits and portions of the bay are designated as a National Wildlife
Refuge and managed by USFWS, especially for benefit of migrating waterfowl, and it is known
as an exceptional site for birding. Clallam County Parks maintains a popular campground near
the base of the spit, adjacent to the wildlife refuge entrance. In recent years the spit and the inner
bay have been increasingly used as a public recreational site, to some detriment of the wildlife
refuge function, and more stringent access restrictions are now being considered and enforced.

Shellfish farming and harvest are important commercial and recreational activities. The Port of
Port Angeles (County) maintains a boat launch facility near the entrance to the inner bay.

A dock on pilings was built out to the north-northeast from New Dungenessin 1891, and was a
major shipping port. One account states its length as 4300 ft.,* but a 1942 aerial photo shows a
length of about 2800 ft. It was taken out of servicein 1941.

East of the Dungeness Estuary:
Asillustrated in Figure 2.33, for nearly 5 miles east and south-eastward from the Dungeness
estuary the coastal land is at sealevel, the intertidal zone is broad, and the 10-meter depth line
lies as much as 1.5 miles offshore. The northwest portion in the vicinity of Meadowbrook Creek
features privately-restored wetlands that were once slated for development. The middle section,
Jamestown, is the property purchased as homeland by the Jamestown Mallam Indian Tribe in the
1870's when they resisted being relocated to the Skokomish reservation at the south end of Hood
Canal > The last section, Graysmarsh, was reportedly a salt marsh until a control gate was built
at the mouth of Gierin Creek in recent decades.

Beyond Graysmarsh the bluff occurs again, now only 80 ft. high, broken by a narrow defile
leading to the beach at Port Williams. Now a County beach, the wharf and settlement at Port
Williams was an important shipping point for Sequim from the 1890's until abandoned in the

4" Downing, J. 1983.

8 Galster. Ediz Hook: A Case History of Coastal Erosion and Mitigation. (In Engineering Geology in
Washington). 1989.

Noble, J.B. A Preliminary Report on the Geology and Ground-Water Resources of the Sequim-Dungeness
Area. 1960.

% Keeting, V., Editor. Dungeness, The Lure of a River: A Bicentennial History of the East End of Clallarn
County. 1976.

Dungeness: the Lure of aRiver. 1976.
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1920's. A flume, and later a pipeline, carried water from the early irrigation system to be
supplied to ships at the wharf.>

South of Port Williams the bluff recedes back from the shoreline and Gibson Spit has formed to
the south, enclosing the lagoon at Washington Harbor, the mouth of Bell Creek. The bluff
reappears at the south side of Washington Harbor, and a major marine research institution,
Battelle Northwest, has facilities at bluff-top and at water level. Thisisthe entry to Sequim Bay.

M eadowbr ook, Cooper, Cassalery, Gierin, Bell Creeks:
Bell Creek beginsin the uplands of Happy Valley and the north flank of Burnt Hill, and flows
through the eastern portion of Sequim, to flow into the lagoon at Washington Harbor, just
outside Sequim Bay. The other creeks are fed from ground-water springs and irrigation ditch
tailwaters, and discharge to the Strait, east of Dungeness Bay.

Sequim Bay:
The bay is shown in Figure 2.33. Travis Spit has formed from the east, almost totally closing the
entrance to the bay. The bay is about 3 1/2 miles north-to-south, and over a mile wide. The depth
increases from broad tidal flats at the south end (the mouth of Jimmycomelately and Dean
creeks) to about 60 feet at the middle, and several deeper trenches along the northwest side reach
about 120 feet depth.

Shellfish production isimportant in the bay. The settlement of Blyn and the Jamestown
SKlalam Tribal Center are at the southeast end of the bay, alog dump operates at the southwest
comer. Sequim Bay State Park is on the west side, and John Wayne Marina, built in the late
1980's and operated by Port of Port Angeles, isfarther north on the west side. Private residential
holdings occupy the remainder of the west side, near water level, and most of the east side, on
moderate bluffs.

The Sequim Bay Watershed Management Plan was the early action watershed project for
Clallarn County,> and implementation of its recommendations is underway.

Johnson Creek beginsin two branches near the top of Burnt Hill and flows north-northeast past
the east side of Bell IFEII and into Sequim Bay at Pitship Point (now the site of the marina). It
has cut a substantial ravine into the glacial drifts of the north flank of Burnt all and the slopes
east of Bell Hill. Flow measurements include several (spring storm event ?) peaks near 10 cfs,
and otherwise mostly valuesin the 2 to 6 cf; range. Two September readings of lessthan | cfsare
recorded, and no winter readings are available.

Dean Creek is farther south than Johnson Creek, and drains the east side of Burnt I-Ell and the
northwest side of Lookout Hill, paralleling Palo Alto Road. It drainsinto Sequim Bay at the
head, west of the Jmmycomelately outlet.

> Dungeness: the Lure of aRiver. 1976.

% Clalam County Water Quality Office. Sequim Bay Watershed Management Plan. 1992.
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Figure 2,32 Termain depiction of coastal areas along the Strait of Juan de Fuca.
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Figure 2.33 Terruin depiction of the exst shareline of the Ssquim-Dungensss peninsula, Sequim Bay,
Betiller Peminsula amd Discovery Bay.
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The Miller Peninsula bluffs:
The peninsula also shows in Figure 2.33. Around the northeast comer of Sequim Bay, behind the
base of Travis Spit, the bluffs are about 120 ft. high. The bluffs form an abrupt, almost east-west
sguare front to the peninsula, reaching a height of 320 ft. about 2 miles east of the base of Travis
Spit, and maintaining a height of more than 200 ft. across the four+ mile width of the peninsula
to Diamond Point on the northeast comer. A small defile about two-thirds of the way across
drains a portion of the plateau above about a mile back, and has provided erosion sediments
probably partly responsible for the small, recurved Thompson Spit to the east that traps a small
lagoon. [A deep coastline oil test well exists at this location]

A somewhat larger recurved spit and enclosed lagoon has formed at the acute-angled northeast
comer of the peninsula and the entrance to Discovery Bay. This Diamond Point Spit was the
location of aKlallam Indian village at the time of first white settlementsin the 1850's, and was
briefly amilitary reservation in the 1860's (together with Protection Island and Cape George). In
the 1890's a public health quarantine station for leprosy and other communicable disease cases
was established that wasin use until the 1930'S.>* The spit areais now a small residential
community, asis the stepped bluffs areaimmediately behind.

Highway 101 and the former railroad bed, near sea-level around the base of the bay through
Blyn, riseinland to the northeast to cross the Miller Peninsula at about 200 ft. elevation. Chicken
Coop Road, an early passage route, follows a more easterly line at about the 400 ft. elevation,
turning north at mid-peninsula where it crosses the north-flowing headwaters of Eagle Creek.

The north portion of Miller Peninsulais forested. A large tract was set aside from DNR forest
landsin the early 1980's for eventual establishment of a State park. In the late 1980's a
destination resort was proposed by aforeign development group that would have occupied the
central portion of the peninsula, bordering the park on the west and wrapping around the
residential enclave of the Diamond Point areato the east. Local opposition and international
economic conditions ended the resort plans, and more of the land has since been transferred
fi7om DNR forest lands to enlarge the projected park.

Protection I sland:
This small island, 1+ mile long west-to-east and 1/2 mile wide, and mostly less than 200 ft.
above sealevel, shelters the entrance to Discovery Bay. Captain Vancouver anchored in the lee
of theisland and remarked about the protection it afforded.” In the late 1860's the island,
together with Diamond Point (then Clallam Point) and Cape George were established as a
military reservation for afew years.”® In the mid-1900's it was being devel oped with roads and
lots as a vacation development. In the 1980's, a campaign to preserve the island, primarily as
nesting habitat for seabirds, resulted in its acquisition and establishment as a National Wildlife
Refugee.

Dungeness: the Lure of aRiver. 1976.
*  Meany, E. The Vancouver Journals. 19272
*  Dungeness: The Lure of aRiver. 1976.
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Discovery Bay:
The bay isvisible in Figures 2.33 and 2.34. The bluffs continue around the comer from Diamond
Point to the south into Discovery Bay for 1+ mile and then diminish where Eagle Creek flows
east-northeast and drains into Discovery Bay. For the next three miles the shoreline of the bay
trends south-southeast to Contractors Point. The land slopes gently to the bay from the 600 ft.
contour at the base of Blyn Mountain, and Hwy. 101 crosses this area at about the 200 ft.
elevation. The Gardiner Community Center and an RV park are near the highway and Old
Gardiner Road and the defunct railroad right-of-way are farther down the slope.

The Gardiner salt marsh, partly filled for a boat ramp and aroad, is one of the few salt marsh and
lagoon systems of the shoreline not occurring at a sand Spit.>’

South of Contractors Point the highway and an old railroad right-of-way make awide arc to the
south for about 3 miles, below the 200 ft. elevation on a steep side hill that extends up to above
600 ft. in mostly forest lands. Kalset Point and Mill Point (Port Discovery) project from the
otherwise narrow, steep shoreline, and a condominium/restaurant development is located below
the highway.

The shoreline curves back toward the southwest and the road and railroad right-of-way drop to
near sea-level, passing by the settlements of Maynard, Discovery Bay, Discovery Junction and
Fairmount. The head of Discovery Bay isthe estuary of Salmon Creek and Snow Creek [see
section on Watersheds of Mountain Rivers and Streams]. The estuarine and palustrine wetlands
and pasture lands are part of anarrow valley extending about 12 miles south, to Quilcene, and
traversed by Hwy. 10 1. The valley is bounded on the left by the southeast flank of Blyn
Mountain, Big and Little Skidder Hills, and the low foothills that separate the Little Quilcene
watershed from Penny Creek of the Big Quilcene. On the east, the valley is bounded in the north
end by the low hills of the west branch of the Chimacum Creek headwaters. Farther south, the
low hills separating Little Quilcene drainage from that of Tarboo and Donovan Creeks form the
valley's east side.

East of the head of Discovery Bay the land rises steeply to 500-700 ft. in wooded hillsides
overlying volcanic (Crescent Formation) bedrock, and later marine sedimentary bedrock. Hwy.
20 hugs the side of the slope with the abandoned railroad right-of-way below. It climbs steeply to
about 3 00 ft. at the Eaglemount Road intersection, then descends to about 100 ft. at the
Anderson Lake Road intersection, where it continues along the steep bank almost to Four
Comers. At this point (Adelma Beach), the Discovery Bay east shoreline turns northwest, and a
mile beyond, beyond a small stream drainage at the Chevy Chase golf course, the coastal bluff
appears again in unconsolidated sediments, rising to 500 ft. in height. The lower bluff portions
are mapped as pre-Vashon glacia and non-glacial, the central portions of bluff as Vashon
advance outwash, and the top portions as Vashon till and recessional outwash deposits.”® At
Beckett Point, asmall recurved sandspit with lagoon has formed at the base of

> PSCRBT. Discovery Bay Watershed. 1992.
% Pesd, F., Jr, et al. Surficial Geologic Map of the Port Townsend 30 by 60 minute quadrangle. Puget Sound
Region, WA. 1989.
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the 300+ ft. bluff and a road descends the bluff to a small community of beach houses. Beyond
Beckett Point the shoreline extends north for about 2 milesto Cape George. Here first steep
bluffs, and then bluffs receding back from the shoreline farther north to form a sloping
westward-facing shelf, are liberally dotted with residences.

The shoreline bears northeast beyond Cape George, as shown on Figures 2.34 and 2.35, and
within amile the bluff height drops to 100+ ft., rising again farther east towards Middle Point
(McCurdy Point). This area east of the long bluff/ridge at the Discovery Bay side is mapped as
Vashon recessional outwash, and may represent the north end of a sinuous drainage channel.
This channel extends up Chimacum and West Valleys from the glacia lakes in the Puget
lowlands, behind the wasting Vashon ice sheet. The bluffs presumably have been formed by
wave and wind erosion truncating a sloping northward extension of land in the 11,000+ years
since ice disappeared from the area.

The northern interior uplands of the peninsula, west of Port Townsend City and south to the
airport and Four Comers, are of mixed land uses, though predominantly forest and farm lands.
Several small lakes and wetlands occur (Strangers Lake, Buckmans Lake, and a string of
wetlands).

Past McCurdy Point the shoreline and bluffs trend east, and the amost vertical bluff reaches
nearly 300 ft. height in the next 1 1/2 miles. Beyond, the bluff recedes rapidly, and another
trough of recessional outwash deposits, nearly at sealevel, crosses the peninsula from south to
north. This trough encompasses open-water wetland areas including Chinese Gardens and Kai
Tai Lagoon that have been substantially altered by urban pressures,>® and are now protected as
open space.

Past the trough holding Chinese Gardens, the bluff rises sharply again for 1/2 mile, terminating
in the near-vertical 200 ft. bluff and broad sand spit of Point Wilson. The bluff and sand spit
comprise Fort Worden, active in both world wars as coastal gun emplacements, and now a
historic park and campground, with the end of the spit reserved as a Coast Guard reservation for
the lighthouse marking the entrance to Admiralty Inlet of Puget Sound.

Admiralty Inlet:
Admiralty Inlet, indicated on the map of Figure 2.31 earlier, is the principal connection between
(inner) Puget Sound and the Strait of Juan de Fuca. [Although the entrance to the inlet is defined
asan imaginary line -- asMiddle Pt. (McCurdy Pt.) to Pt. Partridge on Whidbey Island by
Burns,®® and as Pt. Wilson to Pt. Partridge by Steelquist,® the narrowest place is between Pt.
Wilson & Admiralty Head/Whidbey Island.] The sill there is 215 ft. depth at the shallowest at the
entrance, and the deepest is over 600 ft. east of Marrowstone Island.

The north-south shoreline extending 2 miles between Pt. Wilson and Pt. Hudson is the eastern
boundary of the City of Port Townsend. The shoreline includes the campground/park of Fort

* PSCRBT. Discovery Bay Watershed. 1992.
% Bums, R. The Shape and Form of Puget Sound. 1985.
& Steelquist, R.U. Ferryboat Field Guide to Puget Sound. 1989.
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Worden and the Port Townsend Marine Science Center at the north, and the boating /industrial
complex at Pt. Hudson at the south. The bluff gradually lessensin height and finally recedes
back from the shoreline near Pt. Hudson. Below Pt. Hudson the deep waters of Admiralty Inlet
and Puget Sound extend south-southeast past Marrowstone Island, while the shoreline trends
southwest and then south to encompass the shallow marginal basins of Port Townsend Bay and
Kilisut Harbor between Marrowstone and Indian Islands.

Port Townsend Bay:
The bay isarelatively shallow marginal basin off of Admiralty Inlet, shown in the general
pictorial of Figure 2.35. Greatest depths are 90 to 120 ft., off of Pt. Hudson, but typically 40 to
50 ft. in the eastern portion near the harbor devel opments of the City of Port Townsend. A 30 to
50 ft. depth shoal/bank (Mid-Channel Bank) extending north from Marrowstone Island provides
abuffer from Admiralty Inlet.

City of Port Townsend:

A southeast-facing bluff of Vashon lodgement till separates Water Street and the harbor area
from the upland portions of the city. Slightly further west the lowland/wetland trough sets
the City uplands off from the rest of Quimper Peninsula.

Glen Cove:
The cove, the westernmost head of the wide Port Townsend Bay, is mapped as partially coastal
pond and freshwater marsh, but is largely occupied by the Port Townsend Paper Mill.

Kala Point, and uplands south from Old Fort Townsend:
Figure 2.35illustrates this area. Bluffs of 100 to 200 ft. height extend from Glen Cove
southeastward 2+ milesto Kala Point and Kuhn Spit, a recurved spit with lagoon. Uplandsrise to
about 300 ft. elevation behind these bluffs and between Glen Cove and the Jefferson County
International Airport just north of Four Comers on Highway 20. The south edge of these
lodgement till uplands bounds the northwestward extension of the recessional outwash glacial
sediments and alluvium of West Valley and Beaver/Chimacum Valley. [The Chimacum estuary
is discussed below, after a general description of the Chimacum drift plain.]

Port Hadlock:
A south-pointing sand spit partially encloses a small inner lagoon in the embayment. The
shoreline bluffs extend east as a small peninsula ending at the Portage Canal that separates
Indian Island. Winter storm winds from the northeast did considerable damage here in the early
1990's.

Kilisut Harbor/Indian Isand/Marrowstone I sland:
The Islands are shown in Figure 2.35. Indian Island, nearest to the Quimper Peninsula mainland,
is separated from the mainland by the 3/4-mile long Portage Canal east of Port Hadlock, shown
in Figure 2.36. Theisland, about 4 mileslong and nearly a mile wide, is aimost completely
devoted to anaval reservation, with dock facilities on the north and west sides. Bluffs, typically
100 ft. high, cross the north end of the island with blunt sand spits
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Figure 2.34 Terrain depiction of Discovery Bay and the Quimper Peninsula, locking ENE,
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Figure 2.35 Termin depiction, looking SW, of Marrowstone and Indian Islunds, the Quimper Peninsula
and Discovery Bay,
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Figure 2.36 View of Portage Canal, looking south, from above the west shoreline of Indian Island

Figure 2.37 View, looking ENE. of the causeway between Indian and Marrowstone
islands, with Marrowstone 1sland beyond,
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developed at the comers. Lower bluffs line the west side and the east side slopes to water from
the 200 ft. elevation at the island's center. The south half of the island rises to nearly 400 ft. at
Jorgenson Hill, and ends with sandy beaches and a public tidelands park at the north end of Oak

Bay.

The south end of Port Townsend Bay, between Indian Island and the mainland, reaches depths of
about 75 ft. Kilisut Harbor between Indian and Marrowstone Islands is nowhere deeper than 40
ft. It is protected from the open waters of Admiralty Inlet by an interrupted sand spit, (Rat 1sland)
off the northwest comer of Marrowstone that extends part way across the north end of Indian
Island.

Marrowstone Island is 6 1/2 miles long, and over amile wide at north and south, narrowing to
less than 1/2 milein the middle at Mystery Bay and the Nordland community. The north end, a
former military reservation and now Fort Flagler State Park, terminates in 100 ft. bluffs with
sand spits at the comers. The northeast comer is a sandy beach, Marrowstone Point, and is
occupied by a Coast Guard reservation and the Marrowstone Lighthouse. The east side of the
island has substantial bluffs at north and south, exposed to Admiralty Inlet, and a stretch of low
beach in the middle. The southwest comer of the Island istied to Indian Island by a causeway
across tidelands, as shown in Figure 2.37. The bulk of theisland is gentle sloping land with
elevations up to 180 ft., and has largely low-density residential land use.

The surficial geology of both islands is predominantly Vashon lodgement tills, underlain by
other glacial sediments. Jorgenson Hill on Indian Island is of Eocene marine sedimentary rock
with dikes of volcanics. Seawater intrusion into water wellsis amajor problem on Marrowstone
Island, asis discussed later in the Plan. The naval establishment on Indian Island and the State
park on Marrowstone are provided with water by pipeline from the mainland (City of Port
Townsend water supply).
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Figlll'll 2.38 Generalized relief meap of eastern Jefferson County, illusirating major north-south
topographical features,
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The Chimacum drift plain:
Grimstad and Carson (1981) in their study of geology and ground water of eastern Jefferson
County, described the area south of a Port Discovery-Hadlock line and extending down to
Sguamish Bay and the head of Tarboo and Quilcene Bays, as adrift plain of extensive surficial
deposits of glacia outwash and lodgement tills. The tills, a compact, generally nearly
impermeable layer, have protected lower outwash layers from erosion, especialy aong bluff
tops. The surficial tills are covered by developed soils and post-glacial alluvial deposits in many
areas, but serve to limit recharge to the more permeable strata below. Many small lakes and
wetlands in the area are seated in depressions in the VVashon lodgement tills.

Figure 2.38, adigital relief map illustration of the entire eastern Jefferson County area, illustrates
the topography and regional drainage of the area. The descriptions presented in this chapter
describe the Chimacum drift plain piecemeal, as parts contiguous to coastal bluffs and drainage
areas of streams considered potentially important as fish habitat.

The Chimacum Creek estuary:
Figure 2.39 isaview from Port Townsend Bay of the estuary and lower segment of the stream.
[A closer view is presented elsewhere in the Plan in a discussion of wetlands.] The stream
terminates in a deep defile extending nearly a mile back in the 100 ft. bluffs, with the tidal
estuary extending halfway back and the marsh beyond. The bluffs and uplands north of the
estuary are mapped as Vashon lodgement till overlying advance outwash sediments, while south
of the estuary the bluffs and slopes occupied by the communities of Irondale and Hadlock are
mapped as Vashon recessiona and ice-contact outwash.

The Chimacum Creek water shed:
Chimacum Creek isastudy in contrasts. Its outflow at Port Townsend Bay is a spectacular
tideland estuary of mudflats and bluffs, as shown above. Half amile farther up it is a meandering
stream in the woods, shown in Figure 2.40. A ways further upstream it is a backyard stream
among suburban residences, as seen in Figure 2.41, where the stream gaging station is located
upstream of the road culvert. Farther upstream the Creek passes gravel pits and more residences,
and another culvert near Ness' Comer.

Near the Chimacum Grange and the Community Center the two upstream branchesjoinin a
thicket between fields, seen in Figure 2.42. The East Fork represents about 1/3 of the total flow,
and the West Fork 2/3, at the confluence.62

The East Fork, seen in Figure 2.43, flows down the flat-bottomed Beaver Valley (Chimacum
Valley on the topo maps). It begins about due west from Mats Bay, where small headwater
streams drain from the uplands east and west of the 180 ft. elevation valley floor, and flow about
4 1/2 miles north to the confluence.

The West Fork flows toward the Chimacum confluence down the broader West (Center) Valley,
also channeled between farm fields, as shown in Figure 2.44. A tributary stream,

¢ Roger Short, personal communication. Short also toured the entire Chimacum Creek watershed and other parts

of the Chimacum drift plain with the writer, for perspective.
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Figure 2.39 View, looking west, from Port Townsend Bay into the Chimacum Creek estuary.
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F'iglll'E 2.4]1 View of Chimacum Creck under an Irondabe strest. The lower stream's EBRINg station is
upsAnsnn from the culven

Fiﬂ_l:l re 3.41 Wiew, I-:nﬂr.mg SF of the conflw=nee of Eagt and Wesd orks of Chimacom Creek. The
Chimacum Grange building is below and right of the fexime.
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Figure 2.43  view, looking S5E, of the East Fork of Chimacum Creek flowing north

in Beaver Valley.
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Naylors Creek, the outlet from Gibbs Lake, flows out from the uplands to the west to join the
West Fork about 2 miles south of the confluence. The location of the upstream gage farther
upstream on the West Fork, (placed by USGS for the DQ project), isillustrated in Figure 2.45,
just below the West Valley Road culvert, about 1/2 mile north (downstream) of the junction with
Eaglemount Road, near Center.

Upstream from Center, the Chimacum West Fork flows eastward out from the uplands. A dlide
area, apparently resulting from road building and logging, has caused sedimentation in the creek,
which is being controlled by a sediment basin.

The west branch of Chimacum Creek beginsin the logged-over uplands southeast of Discovery
Bay, near City Lake. The general areaisillustrated in Figure 2.46, south of Delanty Lake. The
stream flows south out of Delanty Lake at about the 500 ft. elevation, 1 1/2 miles south of
Discovery Bay along the Eaglemount road. About 2 miles south atributary from Peterson Lake,
also at 500 ft. elevation, joins the stream and it turns east, to drop down toward Center. [It is
interesting to note that in this stretch Chimacum Creek is only about 1/2 mile from the
headwaters of Tarboo Creek, also originating in these uplands but flowing south to Dabob Bay.]
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Figu re 2.45 View, lpoking SH, of the upper gaging site where Chimacum Creek crosses under West
Walley Road, north of Center.

Figure 2.46 View, looking north, near the headwaters of Chimacum Creek in the uplands SE of
Discovery Bay, Delanty Lake is beyond.
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Oak Bay:
The wide open bay extends from Portage Canal at the south end of Indian Island to Olele Point,
about 3 miles southeast, and is protected somewhat by Indian and Marrowstone Islands. Oak Bay
isvisible on Figure 2.47, and on Figure 2.35 above. There are no significant surface water
drainages into the bay. The north portion has alow but steep bluff that softensinto a gradually
sloping shoreline in the southern part. Marine sedimentary bedrock (Eocene sandstone) is
exposed along the base of the bluff.

Broad tidelands are protected as parks at the north end of the bay, east of Portage Canal, on
Indian Island, and west of the canal below the community of Oak Bay. There is substantial
residential development along the shoreline. Bay Road parallels the shoreline at about the 150 ft.
elevation.

Mats M ats Bay:

Figure 2.47 shows Mats Mats Bay. A narrow shallow channel leads into the enclosed bay from
the northeast, between the basaltic bedrock masses of Olele Point and Basalt Point. The
northwest end of the bay is mapped as a mudflat at the outlet of a small stream from the west.
The west shoreline of the bay is the base of a moderate hillside slope of glacial tills, rising to
400-500 ft. uplands. The area surrounding the bay is residentially developed, and a basalt quarry
occupies the east side.

Port Ludlow and Ludlow Creek:

Figure 2.47 illustrates this area. The entrance to Port Ludlow Bay is over 2 mileswide, from
Basalt Point at the northwest to Tala Point at the southeast. A narrow channel around Klas Rock
off Basalt Point and between Snake Rock/light and the Colvos Rocks/light is greater than 60 ft.
deep. A sill lessthan 25 ft. in depth stretches from' Colvos Rocks south to Tala Point, Only alow
narrow peninsulaterminating at Basalt Point separates the outer portion of the bay from Mats
Mats Bay to the north. Below this peninsulathe east-facing shoreline of the outer Port Ludlow
Bay isacontinuous rise for 1/2+ mile back to a 400-500 ft. highland, mostly stable Vashon
glacia till, rather than a precipitous bluff. Considerable residential community development has
occurred on this slope and highland, including the communities of Mats Mats, Swansonville, and
Port Ludlow at the south end where the bay turnsinward at a point modified with artificial fill.

The north shoreline of the inner bay has somewhat steeper bluffs, mapped as partially unstable
recessional outwash glacia sediments. The mudflats estuary of Ludlow Creek occupies the
narrow head of the bay. The south shoreline of the inner bay is basaltic bedrock with several
small peninsulas and island rocks. Gently sloping glacial outwash terrain east of the basalt
peninsula supports residential development around to the steep bluffs of Tala Point.

Ludlow Creek has many branches. One tributary draining the basalt slopes southwest joins the
main stream at the estuary. The longest branch mapped as perennial is about 4 milesin length,
beginning at 200 ft. elevation in the flat-floored southern Beaver (Chimacum) Valley, with a
spring and an intermittent tributary draining the 400-500 ft. elevation plain north of Swansonville
through a short, steep-sided canyon. Two short tributaries drain high ground west of the valley,
with origins above 400 ft. The main stream continues south in the Beaver
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Figure 2.47 Terrain depicticn, looking WANW, of the East Jefferson County coastline between Onk Bay
aml Thrmdyke Bay
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Figure 2.48  view, locking S5 af Ludlow Creek in Beaver Valley
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(Chimacum) Valley floor farmland, asin Figure 2.48. A large open water pond (mapped as
intermittent), is visible on flyover videos north of Beaver Valey community. Beyond the Beaver
Valley community, the creek turns east toward the bay, just past the intersection of the Bay Road
(from Pt. Ludlow) with the Beaver Valley Road. A short intermittent stream joins from the south
at thisintersection, and alonger stream from the west, mapped as intermittent in its lower
segment, drains Ludlow Lake, Horseshoe Lake (?) and two other unnamed lakes in the 3 00-400
ft. highland area. Thetotal length of the Ludlow Creek branchesis 10+ miles. Flow as measured
at the USGS staff-gage was 4.96 cfs on 7/22/93 and 2.87 cfs on 8/18/93.

Hood Canal:
The entrance to Hood Canal, shown on Figure 2.31 and Figure 2.47, is an imaginary line east
from Tala Point, the southeast boundary of Port Ludlow, to Foulweather Bluff at the north end of
the Kitsap Peninsula. At the entrance Hood Canal is over 300 ft. deep. Farther south at the
southern end of Toandos Peninsula the Canal ranges to 360 ft. depth (and south of the DQ region
to nearly 600 ft. depth).®®

Tala Point to Hood Head and Bywater Bay:
A steep 200 ft. bluff of glacial and interglacia sediments at Tala Point, shown in Figure 2.47, is
surmounted by gentle rise to 500 ft. to the south, predominantly of Vashon till. [Basalt outcrops
to the north and the sharp character of the Point suggest that basalt bedrock is not far below the
exposed sediments.] The bluff recedes from the shoreline some 2 miles south, mapped as
unstable, and aresidential community islocated on alow terrace at a basalt bedrock outcrop-

Teal Lake, with no mapped surface outlet, islocated on a 400 ft. elevation highland 1 1/2 miles
south of the southern shoreline of Port Ludlow. It may provide some ground-water recharge that
discharges into severa short unnamed streams that drain north into Port Ludlow, and east to
Hood Canal between Tala Point and Hood Head, as well asinto the upper reach of Shine Creek, |
mile west.

Hood Head, a 1/2+ milelong island of Vashon till and earlier sediments with a navigation light
on its east side at Point Hannon, is the easternmost feature of the DQ region. [Hood Head is not
shown on the pictorial of Figure 2.47, but its position is noted.] An east-west 1/2 mile sandbar
connects it with the shoreline bluffs and encloses a triangular mudflat and marsh. Bywater Bay,
shown on Figure 2.47, lies south and west of Hood Head, and between it and the Hood Canal
floating bridge. A sand spit at its northwest provides a small opening into the mudflat. A small
beach lies just north of the bridge end, at Termination Point.

Squamish Harbor, the Shine Creek area, and South Point:
[lustrated on Figure 2.47, Squamish Harbor is alarge triangular embayment just south of the
Hood Canal floating bridge (reportedly the longest floating bridge crossing salt-water). The bay
isamargina basin mostly less than 60 ft. in depth, compared to the 240 ft. depth of the adjacent
Hood Canal. A shoal of 6 to 30 ft. depth occupies a substantial portion of the bay. The estuary of
Shine Creek is amudflat and marsh at the head of the bay, bisected by the road

" Burns. 1985
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connecting South Point to Highway 104, Highway 104 parallels the south-facing shoreline of the
bay, generally 100 to 200 ft. up on the gentle bluff until it descends to the floating bridge. At
South Point, 2+ miles south, several long sand spits have formed parallél to the shoreline with
open lagoons behind, open to the north. The Lofall ferry operated from South Point, at the base
of the outer spit, before the Hood Canal bridge was put into service.

Shine Creek is mapped as 2+ miles in length with no tributaries except within the estuary. It
flows south through a shallow valley from its beginning at 150 ft. elevation, between 300-400 ft.
elevation highlands 2 miles south of Port Ludlow. The creek crosses under Highway 104 about a
mile south of its origin, and then parallels the highway eastward to Squamish Harbor. Flows
measured at the USGS staff-gage site were 1.23 cfs on 7/22/93 and 0.64 cfs on 8/18/93.

Residential development in the Squamish Harbor/Shine Creek areais currently leading to
concerns about surface and ground-water protection.

Thorndyke Bay and the Thorndyke Creek area:
Thisareais shown on Figure 2.47. The shallow embayment occurs where the Hood Canal
channél turns south at the north end of Toandos Peninsula. A large triangular marsh and lagoon
is formed on the south-facing shoreline where the Thorndyke Creek channel and estuary
interrupts the 200+ ft. bluffs north and south of the bay. A steep-walled trough extends
northward, inland, for 3+ miles, with short tributaries draining the eroded side slopes to the main
stream channel. The Thorndyke Creek drainage areais less coherent than that of Tarboo,
although highlands separate it from Tarboo on the west and Shine Creek on the northeast, as
shown on the relief map of Figure 2.38. A number of wetlands and seasonal |akes are mapped on
the highland areas, but except for Sandy Shore Lake, none has a mapped surface outlet.

The mainstem of Thorndyke Creek begins at Sandy Shore Lake (1/2 mile south of I-Highway
104, about 3 miles southeast of the Chimacum/Quilcene West-Valley Road off ramp) and flows
mostly south for 6+ miles. Perennial and intermittent tributaries add another 7+ miles of stream
length. The flows measured at the USGS staff-gage were 6.95 cfs on 7/22/93 and 4.90 cfs on
8/18/93.

Toandos Peninsula and Fisherman Harbor:
The Toandos Peninsulaisillustrated in Figure 2.49. The peninsulais 10+ miles long north to
south, averages about 2 miles wide, and is typically 400 to 600 ft. above sealevel along itstop
with steeply sloping bluffs along east and west shorelines. The land and the waters of Hood
Canal and Dabob Bay alongside have been sculpted by cordilleran glaciation. Figure 2.50 isa
view from the top of the peninsula, above Camp Discovery, looking to the east-southeast across
Dabob Bay and the Bolton Peninsula toward Mt. Walker.
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Figu re 2,49 Termin depiction, looking wes of the southeast portion of she O Repion, Toandos
Peninsula, Dabob Eay, Balton Peningula, Chailoene Bay nnd Mt Walker are shawn
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The surficial geology of the Toandos Peninsulais predominantly glacial till of Vashon age,
underlain by other unconsolidated glacial and interglacial sediments. The contact surface
between the Vashon lodgement tills and the underlying sediments generally dipsto the east
[Grimstad & Carson, 198 1 ]. The shoreline bluffs are typically higher and steeper on the west
side, with more frequent short, intermittent drainage channels on the east side. Bluff slopes are
indicated to be largely unstable.

Fisherman Harbor is a 3/4 mile long estuary, a steep-sided defile in the 200 ft. high bluffs with a
sandspit at the entrance. It isfed by a short intermittent stream draining the uplands behind.

Salt marshes and open lagoons are found just above Zelatched Point on the west shoreline near
the end of the peninsula. Silent Lake, located near the 600 ft. elevation at the top of the
peninsula, and about 6 miles north of Coyle on Coyle Road, has no mapped inlet or outlet. There
are few mapped all-season surface streams on the peninsula; tributaries of Thorndyke Creek
drain east from the northern part, and a 1+ mile stream drains west into Dabob Bay at Camp
Discovery.

Habitation is sparse, with minor local agricultural and some residential development, and most
land cover/land use is forest-related. Part of the east side, opposite Bangor, isa US naval
reservation. The community of Coyleislocated at the head of Fisherman Harbor at the extreme
southern end of the peninsula. Coyle Road, the major improved road, generally traverses the high
ground down the peninsula’ s center. A spur road to Hazel Point serves some development on the
southeast shore. Camp Harmony, about 3 miles north of Zelatched Point on the west shoreline,
and Camp Discovery, another four miles north, have development along the shoreline.

Dabob Bay and Tarboo Bay:
[llustrated on Figure 2.49, Dabob Bay isthe largest and deepest marine embayment within the
DQ region. It extends 12+ miles along the west shoreline of Toandos Peninsula, and ranges from
1+ to 3+ milesin width. Toward the south end of the Toandos it exceeds 600 ft. depth, and
continues over 300 ft. depth well up beside the Bolton Peninsula, 3 miles from its head at Tarboo
Bay. Dabob Bay is considered as the extension of the deep glacia scour that created the main
channel of Hood Canal farther SoUth.*

Tarboo Bay, the estuary of Tarboo Creek, lies at the head of Dabob Bay and is separated from it
by several sand spits extending across from the west shore (visiblein Figure 2.5 1), and an
elongated spit, Long Spit extending north from the west shore of Toandos Peninsula. The
community of Dabob (originally called Tarboo) is situated on the east shore opposite the spits.

TheTarboo Creek area:
The primary drainage channel of Tarboo Creek is clearly visible in the relief map of Figure 2.38,
asit flowsinto Dabob Bay from the north. Parts of the watershed are evident in Figures 2.49,
247, and 2.3 5. The Tarboo Creek flow begins -about 5 miles north of the head of

% Burns. 1985.
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Tarboo Bay and four miles south of Discovery Bay. The mapped stream begins at about 600 ft.
elevation. One branch begins about 1/4 mile from, and perhaps 30 ft. lower than Tarboo Lake,
which has no mapped inlet or outlet. The total length of Tarboo Creek and its mapped all- season
tributaries is nearly 14 miles. Flow measurements of the creek at the USGS staff-gage indicated
4.43 cfson 7/23/93 and 2.54 cfs on 8/18/93.

The main stream channel flowsin a narrow north-south valley with steep sides rising 300+ ft.,
suggesting continuation of the scoured channel of Dabob Bay and the Hood Canal main channel
(and perhaps an outwash channel linkage to the West Valley and continuing on up the Quimper
Peninsula). The sediments exposed at Tarboo Bay are mapped as Vashon recessional outwash
(later than the till deposits of the peninsula surfaces and the pre-Vashon glacia/ interglacial
deposits exposed in the peninsula bluffs). Tertiary marine sandstones are also exposed in the
Tarboo Bay area and up Tarboo Creek, suggesting that the cordilleran-glacier- carved channel
extended down to sedimentary bedrock where Tarboo Creek now flows, although it is much
deeper farther south at Dabob Bay and Hood Cana where the sedimentary bedrock layer is
deeper or missing.

Bolton Peninsula:
The peninsulais evident on Figure 2.49 and in the photo of Figure 2.5 1. The peninsulais
essentially asmaller version of the Toandos, with comparable surface elevation, surficial
geology, and bluffs. It isjust over | mile wide and extends about 3 1/2 miles south from the head
of Quilcene Bay. The east shoreline extends 2+ miles farther up to Tarboo Bay.

Land use and land cover are comparable here to the Toandos peninsula, mostly forest lands, with
residential development along the northeast side of Quilcene Bay. A road across the head of the
bay branches, with one road extending down the west side of the peninsulato Fisherman's Point,
arecurved spit and lagoon at the southwest comer. The other road extends southeastward on the
top of the peninsula, ending at Lindsays Beach, a sand beach and lagoon at the southeast comer,
below a defile in the bluff with a small intermittent stream. A spit and lagoon, Broad Spit, and
severa other small drainage defiles and beach recesses occur up the east shoreline. The bluffs are
generally mapped as unstable, [Coastal Zone Atlas]. Severa short, unnamed, intermittent
streams are mapped as draining to Dabob and Tarboo Bays to the east, and to Quilcene Bay.

Donovan Creek area:
This small stream, traceable on Figure 2.49, endsin an estuary at the head of Quilcene Bay. The
mapped perennial stream begins about 2.5 miles north, at an elevation of 400 ft. Several
intermittent tributaries are mapped that add an additional 2+ miles, and one of these begins
near small Rice Lake that has no mapped surface outlet. The Donovan Creek drainage is small
and less well defined than Tarboo to the east or the Little Quilcene drainages to the west. The
staff-gage flow measurements by USGS showed 0.73 cfson 7/23/93 and 0. 1 cfs on 8/18/93.

Quileene Bay and Quileene Riversestuaries:
Figure 2.27 [presented earlier, in the discussion of the Big Quilcene River watershed] illustrates
the area, as does Figure 2.49. Quilcene Bay extends about 3 1/2 miles south from its head to the
south end of Bolton Peninsula at Fisherman's Point and is typically about 3/4 mile
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Figure 2.51 View, looking W53, across the spit separating Dabob Bay from Tarboo Bay.

Figure 2.52 View, looking ¥ over Quilcene Bay and the Quilcene river estuaries,
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wide. The north half of the bay is very shallow, comprising the estuaries of the Big Quilcene and
Little Quilcene rivers and Donovan Creek; halfway down the bay, out from the Quilcene Boat
Haven the depth is less than 20 ft. The lower half of the bay deepens rapidly, reaching near 200
ft. at the south end, between the steep east flank of Mt. Walker and the bluffs of Bolton
Peninsula, and joining Dabob Bay which reaches 600 ft. depth another mile south.

The delta and estuarine area at the northwest area of Quilcene Bay is apparently a shallow basin
of unconsolidated glacial and alluvial sediments mixing the outflows of the three surface
streams. A geologic cross-section suggests depths of less than 100 ft. to the underlying marine
sedimentary and basaltic bedrock.

Coastline south of Quileene:
The bluffs of unconsolidated glacial sediments continue for half a mile below the Quilcene Boat
Haven. Beyond, to near Whitney Point, the Crescent Formation basalts are exposed in steep
bluffs forming the toe of Mt. Walker. These bluffs are al mapped as unstable. At Frenchman
Point, opposite the end of Bolton Peninsula, asmall stream drains the east flank of Mt. Walker
and Devils Lake.

A sand spit encloses a lagoon on the north side of Whitney Point, and low bluffs of glacial
sediments continue around to Pulali Point, a 300 ft. high basalt point enclosing Jackson Cove.
Glacia sediments form the bluffs extending down the coast to the (indefinite) boundary of the
DQ region. As noted earlier, evidence indicates that the Big Quilcene River once flowed
southeast between Buck Mtn. and Mt. Walker and down the present channel of Spencer

Creek, until an ice-age alpine glacier (earlier than the latest, Fraser, glaciation) deposited a
terminal moraine between the mountains, re-routing the Big Quilceneto its present outflow at
Quilcene Bay.®

®  Long.1975.
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The Water Resour ces

In this section we attempt to describe and partially quantify the sources of water for the DQ
region for which useful data are available. In the preceding characterization of the various
river and stream water sheds and the coastal areas we have included, as available,
generalized statements about the magnitude of waterflows. In the case of the Quilcene
rivers, and of most smaller streams, not enough long-term gaging has been done in the past
to provide data for a meaningful historical description or analysis of variations. That
situation is being partially overcome by the provision of additional gage sites and short-
term gaging by the USGS as part of the DQ project, and by ongoing interagency
assessments- Hopefully, gaging of those locations will continue into the future through a
combination of volunteer and funded efforts. Some insights into the historical behavior of
those rivers lacking long-term instrumental data can be attained by estimating past flow
patterns through correlations with weather and other river-flow data for the general
vicinity. The USFSWDNR analysis of the Bi% Quilcene River watershed includes attempting
such an analysis for the Big Quilcene River.®® Wennekins led a DQ field tour focusing on
ground-water topics in the region with an extensive information packet.®’

In the material that follows in this section we have three objectives:

e To characterize the present-day climate and weather patterns insofar as they identify the
amount and distribution of water available to the DQ region.

e To characterize the flows and their variation for the Dungeness River, the largest surface
water stream of the region, and the only one for which long-term patterns can be
analyzed.

e To explore ground-water sources, their availability and adequacy, and their interaction
with surface waters. Again, our characterization is necessarily limited for the most part to
the Sequim-Dungeness peninsula area of Clallarn County. For this sub-area of the DQ
region, a number of past and ongoing studies have provided useful data.

For the Jefferson County sub-areas, the prior ground-water study data are principally limited to
one major overview. On-going investigations separate from the DQ project (by Ecology
regarding sea-water intrusion, and by Jefferson County PUD regarding ground-water availability
for the east-county areas), will furnish information in the near future. A computerized inventory
database of east Jefferson County water wells initiated as part of the DQ project provides data for
later analyses of ground-water resources.

€ Stoddard, R. Personal communication. June 1994.
6 Wennekins. M.P. DO field trip and accompanying briefing notes. Fall 1992.
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Present climate and weather patterns

Everyone "knows' that the Northwest isarainy, wet place. Lots of us realize also that welivein,
or near to, a"rainshadow. " Forty airline miles from aworld-famous rain forest we experience
dry summers and desert-like conditions .... How do these conflicting circumstances affect our
water resource?

First, in the mid-latitudes, (the DQ region is centered about 48 degrees north), the prevailing
wind flow is from the west. This pattern of air masses and weather phenomena moving from
west to east is common for much of middle North America. Our location on the west coast
exXposes us to marine air masses that have been conditioned for extended periods over open
ocean. The oceans provide a"flywheel effect” on climate, providing relatively warmer, more
moist air masses in winter, and cooler air in summer than air masses moving over continental
areas. Thus, irrespective of other factors, we will get more precipitation and less seasonal
variation in temperatures than eastern Washington. This translates directly into more water
arriving and less evaporation, for afundamentally wet climate here.

Geogr aphical variation in precipitation:
Most of the precipitation for the DQ area comes from weather systems moving across the
Olympic Peninsula from the Pacific Ocean. The annual precipitation increases with latitude
along the coast (Aberdeen gets more than Astoria, Quillayute more yet, and the west coast of
Vancouver Island and northern BC still more). The weather systems moving onto land begin to
lose their moisture as precipitation; as the air massis forced up over rising mountain terrain it is
cooled and loses still more moisture. The result is lessened annual precipitation inland, (Olympia
and Shelton get less than Aberdeen) and greatly reduced precipitation in the rainshadow of the
Olympic mountains, (Sequim only gets 20% of that at Quillayute or Aberdeen). Quilcene and the
southeastern Jefferson County peninsulas have less rainshadow effect, with storm circulation
around the south side of the mountains; likewise Elwha ranger station gets circulation around the
north side of the mountains. Both get about three times as much precipitation as Sequim and Port
Townsend.

The graphsin Figure 2.53 show annual precipitation over a many-year period for several
reporting stations. The graphs illustrate that the amount of annual precipitation differs with
location, and that all locations tend to change together from year to year since all are from the
same weather systems off the Pacific Ocean. The map of precipitation contours shown in Figure
2.54 depicts average annual precipitation for locations in the DQ region. [Note: The contours
were constructed three decades back, using data for the prior 30 years and extrapol ations for the
high-elevation terrain where recorded data were lacking. New isohyetal maps are being prepared,
but measured data are still lacking for much of the high-elevation terrain. |

Estimation of water source from precipitation for hydrologic subdivisions of the DQ
region:
The map and chart of Figure 2.55 show estimated precipitation, based on the isohyetal contours
that Figure 2.54 illustrates, for crudely-approximated hydrologic units of the DQ region. The
gross estimates are primarily useful to show the non-uniformity of geographic

Characterization of the DQ Region and Its Water Resources 2.79



Dungeness-Quilcene Water Resource Management Plan

Figure 2.53 Graph of annual water-year precipitation for selected sites in and near the DO} region.
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distribution of water source, and the water-transport function of the mountain rivers and streams.
These estimates of (average) annual precipitation are only an indication of the gross amount.
They do not attempt to account for variations in interception and in transpiration by vegetation,
evaporation from surfaces, sublimation from snowpack, surface runoff, soil moisture capacity,
infiltration and ground-water recharge, and hydraulic continuity between surface and ground
waters.

Seasonal variation in precipitation:
Because of thetilt in the earth's axis of rotation as it annually orbits around the sun we are angled
away from the sun's raysin the winter. As arough approximation, the boundary between polar
and tropical air is over southern Canada in summer, but moves toward southern United Statesin
winter. Thus we see storm tracks across the US Pacific Coast in the winter, moving up to British
Columbia and Alaska in summer months, and we experience wet, stormy winters and relatively
dry summers.®” The graphs of Figure 2.56 illustrate this seasonal effect which is generally true
across the Peninsula, irrespective of the amount of precipitation.

Snowpack:
Inasmuch as the precipitation in the DQ region occurs largely in the winter season, and tends to
be greater in high-elevation areas than lowlands, much accumul ates as snowpack that contributes
to spring and summer runoff. The snowpack is normally substantial enough for measurement at
DQ region monitoring sites from January through April or May. As Figure 2.57 illustrates, the
annual snowpack at the Deer Park site used in forecasting Dungeness River flows has shown
declinesin recent years, apparently related to climate fluctuations.

Weather pattern and climate changes:
We discussed earlier the major climate changes accompanying the ice ages and the transition to
the present climate we know. People tend to think of climate as stable and unchanging, or as
changing in asimply-defined way ... astoward another ice age or toward global warming. The
emerging understanding is that global climate is an incredibly complex dynamic system in which
"everything is interconnected with everything else.” The climate and weather patterns of a small
region of the planet are affected by slowly changing conditions and catastrophic events (volcanic
eruptions, for example) occurring elsewhere on the land, in the atmosphere and in the oceans,
and even externally with changesin our sun.

We can observe changes in weather patterns that appear to persist over periods of time -- the
record of snowpack at Deer Park as an example, or regional droughts, -- talk casually about
"trends" or even about "cycles'. But for purposes of describing the impact of weather and
climate on the water resources of the DQ region, we should at this time recognize that we're
dealing with "fluctuations" in a dynamic system, and not with documented "trends" or "cycles."®
With that caution, we can still learn much of importance by studying these fluctuations as
evidence of the variation implicit in our water resource.

Figure 2.58 illustrates the extent of fluctuation observable in our records of weather as it

" Neiburger, M., Edinger, J.G., and Bonner, W.D. Understanding our Atmospheric Environment. 1982.

% Burroughs, W.J. Weather Cycles: Real or Imaginary? 1992.
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Figure 2.55 Estimated annual water resource from precipitation for sub-areas of the DO region.
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Figure 2.56 Average precipitation by month for several locations in the DQ coastal lowlands.
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affects water resources. A simple averaging of the last 45+ years of precipitation records at Port
Angeles (available from the Soil Conservation Service on-line database) suggests that average
Port Angeles precipitation is 25 inches per year. But data from other research (by Brubaker at the
Univ. of Washington®) that extended the available precipitation record back to 1878 indicates,
as shown on the graph,” that the late 1800's were probably "wetter" than the time since, and that
significant "dry" fluctuations were experienced in the 1920's and again in the 1940's.

Research on the El Nino phenomenon is improving scientific understanding of the interaction
between ocean and atmosphere processes, and is identifying a coupling between the tropical
phenomena and weather patterns in northern latitudes. These processes may be an important
determinant of our intermediate-term fluctuations between drought and flood, as well as a factor
in food-supply for the migrating salmonidS.”

Consideration of temperature patterns:
No serious examination of temperature patterns and their variation with geography, and over
timeisincluded in this characterization. Clearly, variations in average and extreme temperatures
over time have important effects, on the devel opment and persistence of mountain snowpacks,
for example. The available instrumental datafor higher-elevation portions of the region are not
adequate for any detailed inspection at this time.

Air quality:
Another concern with the environment of the DQ region that has relevance to water resourcesis
pollution of the lower atmosphere. Two sorts of water-resource impacts are obvious: direct
introduction of air-borne contaminants into the surface waters via precipitation [acid rain and
fog, for example]; and long-term damage to the forest and other plant resources that are
important to maintain the water resource [as is happening in the mountain forests downwind of
urban southern California]. We are spared many of the air-pollution problems that plague other
regions. our prevailing air flows are from the west, from ocean and sparsely developed land; we
mostly avoid the vehicle-emission pollutants of crowded metropolitan areas; and we are not
likely to get refineries or other major sources of air-quality degradation. We do have paper mills,
slash bums, trash disposal by burning, and a few other pollutant potentials, and a heavy reliance
on wood-burning for domestic heating. The Olympic National Park, in keeping with its
designation as a World Heritage Site and Biosphere Preserve, maintains an active air-quality
surveillance that can help in monitoring DQ region conditions.

€ Brubaker, L., Univ. of Washington. Monthly precipitation for periods back to the 1870's for Port Angeles and
Port Townsend. (provided by Schreiner, E, of Olympic National Park).

" Both Port Angeles and Port Townsend data are available from the 1870's, but the Port Angeles datais
illustrated because it is a more complete record, and also because it is probably more relevant to precipitation
in the upper (mountain) Dungeness watershed than data from Port Townsend. A complete daily precipitation
record from 1900 for Olga on Orcas Island also shows the 1920's and 1940's periods clearly.

" Diaz, H.F., and Markgraf, V. Editors. El Nino: Historical and Paleoclimatic Aspects of the Southern
Oscillation. 1992.
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Flg“l‘l.-" 2.39  Mean water-year flow for the Dungeness River, as measured at RM 11,8 Eags.
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Surface Waters

River flowsin the Dungeness/ Gray Wolf River system:
The Dungenessisthe largest river system in the DQ region. Fortunately, it is also the river for
which extensive flow data are available. It was gaged for a short period (October 1898 through
December 1902) 1 mile above the mouth,” then from June 1923 through September 1930 at RM
11.3, and from June 1937 to the present at the RM 11.8 site.” The gage location is above all
diversions and below all tributaries except Canyon Creek, Bear Creek, Hurd Creek, and Matriotti
Creek. A second gage was installed in late 1993 at the Railroad Bridge site at RM 5.65.

Figure 2.59 shows yearly average flows for the water years 1924-30 and 1938-93. Note that the
highest years are over 2 1/2 times as large as the lowest years. The average flow, computed over
the water-years of the gage record, is 379 cfs, corresponding to an annual discharge volume of
274,000 acre feet.

Figure 2.60 shows the average flows by month, averaged over 60 years. Note the two peaksin
flow for an average year, showing winter storm flows and spring/summer runoff. The “average”
picture is somewhat misleading, however. The winter storm flows are less consistent than the
major peaks of spring runoff, and even these vary considerably from year to year. Figure 2.61 is
a 3-D representation of flows over the 60-year period, depicting the average flows by month for
each year. Here the erratic nature of winter storm flow occurrenceis clear, and also the absence
of major spring/summer runoff in some years.

Estimated flows from subwater sheds:
An analysis of the upper watershed of the Dungeness system by Amerman & Orsborn’
estimated the contributions of the various sub-basins above the RM 11. 8 gage, as shown in the
table that follows. The allocations between Dungeness headwaters and Royal Creek are from an
estimate in Wood's trail guide.” [Wood, 1984] The average annual flow estimatesin cfs
[adjusted dlightly here to the 379 cfs long-term average quoted above] are tabulated here:

2 USGS Water Supply Paper 1316. Compilation of Records of Surface Waters of the United States Through

September 1950. Data provided by J. Lichatowich.

The data, computer files of daily mean flows for the complete period of USGS gaging from 1923 to the present

have been obtained from three sources: The "CFS" on-line computer database system maintained by the

USDA Soil Conservation Service, USGS[Water Resources Division, and Ecology Southwest Regional

Office/Water Resources.

" Amerman, K.S., and Orsborn, IF An Analysis of Streamflows on the Olympic Peninsula. 1987. 71 Wood.
R.L.1984.
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ISegment Increment Cumulative cfg
Dungeness above RM 25 54 54
Royal Creek 53 107
Copper & Silver Creeks 23 130
Dungeness to RM 19 (incl. Sleepy Hollow

Bungalow, Cougar, Skookum Creeks 13 143
Gold Creek 13 156
Dungeness to the Forks (incl. unnamed strewn

on left bank, Eddy Creek) 13 169 169
Gray Wolf at Three Forks (incl.
Cameron, Grand Creeks) 159 159
Gray Wolf to the Dungeness (incl. Slab Camp,

Slide, Divide, and unnamed creeks) 30 189 358
Dungeness from the Forks to the RM 11.8

gage (incl. Caraco & unnamed creeks) 21 21 379

As noted by Amerman and Orsborn, the distribution of these incremental sub-flows varies
throughout the year with snowpack, melt, runoff and infiltration, and with localized storm
precipitation.

There are several surface tributaries that flow into the Dungeness River below the gage at river
mile 11. 8.”” The most significant of these is Canyon Creek, entering near the Hatchery with
occasional flow measurements as large as 25 cfs, but typically in the 2 to 8 cfsrange. Bear Creek
has only small flows recorded. Hurd Creek measurements tend to range from 2 to 7 cfs, and
probably reflect both irrigation tailwater and hatchery discharges of well-water. Occasional
measurements of Matriotti Creek include values as high as 20 cfsin 1952 and 1979, and values
of 5to 10 cfsfrequently in late 1980's and early 1990's. No measurements of the effects of
channel modifications of Matriotti, including the recent restoration and re-meandering project,
are available for this report.

Diversions of flow fromthe river, at multiple locations below the gage at RM IL 8, and
especially the character of the irrigation diversion system, are discussed in the last section
of this chapter, Human Habitation: Impacts from human settlement and interventions.

Variation in Dungeness flows from year to year:
The variability of flowsisamajor problem in the Dungeness River. Thereisrelatively little
storage in the upper watershed, so that current-year precipitation directly controls runoff. The
river is steep, so that large storm flows have major channel-instability impacts. And the
rainshadow location exacerbates late-summer low-flow situations. Figure 2.62 shows graphs of
daily flows for two consecutive water years, 1976 and 1977, highlighting the problem of
variability of flows. In 1976 many winter storm flows occurred, followed by substantial
spring/summer runoff. Average flow for the water year was 487 cfs, for atotal volume of

" Data on occasional flow measurements are reported by USGS and by Ecology.
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Figure 2.62 Dungeness River daily mean flows, at RM 11.8 gorge, high flow and low flow years. An

estimaty of bedload transpon is also shown (see text).
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354,000 acre-ft [about 130% of average]. In 1977 there were essentially no winter storm flows,
and reduced spring runoff. Average flow for the water year was 197 cfs, for atotal water volume
of 142,700 acre-ft [only 50% of average].”

The black lower graph linesin Figure 2.62 show a very crude generalized estimate of bedload
movement corresponding to the daily flows.” The implication is that the river channel was very
unstable in water year 1976 with brief periods of high-magnitude bedload transport during the
winter storm events, and significant transport during the relatively sustained high flows of the
spring/summer runoff. In contrast, low bedload transport would not have significantly changed
the river channel in water year 1977.

Graphs of daily average flows for water year 1993 and the first 9 months of water year 1994, as
measured at the RM 11. 8 gage, are illustrated in Figure 2.63. These graphs are important for
perspective, as many DQ participants have focused on the state of the river in the period from
October 1992 to the present. In particular, the high-flow event of December 1993 resulted in
substantial bedload transport and channel change in the river.

Analysis of variation in the annual river flows:

Although it is not productive to search for climate change indications or weather cyclesin the
data for the Peninsula or the Dungeness watershed, some attention to year-to-year and multi-
year fluctuationsisinstructive. Figure 2.64 illustrates some analysis of Dungeness flow data®
from the RM 11. 8 gage. The open circle points on the fine graph shows annual mean flow by
water year for the 60+ years of gage data. The fines connecting the points emphasize the flow
variations. Drought periodsin the late 1920's and again in the mid 1940's are evident, with low-
average-flow values not seen again until 1977.

0

One aspect of interest is the wide year-to-year fluctuation. Burroughs notes® that one "weather
cycle" that is evident in many kinds of weather data seriesis a cyclical pattern of 2+ years
period, referred to as the quasi-biennial oscillation. Thiskind of oscillatory patternisevident in
the annual river flow data of Figure 2.64. It is also apparent in the precipitation data of Figures
2.53, 2.57, and 2.58, and raises intriguing questions about a possible relationship to the life-
history cycles of salmonidsin northwest rivers.®

8 Seefootnote 10.

" The function used for the bedload transport was an approximation extrapolated from the 1987 aggradation
study report of Northwest Hydraulic Consultants, Inc., with limitations stated in the previously-footnoted DQ
Technical Note.

8 Clark, W. and V. Unpublished DQ Technical Note: Notes on Dungeness River System ... Flows and
Precipitation. July 1993.

8 Burroughs, W.J. 1992.

8  Schreiner, E. (Olympic National Park). Personal communication. 1993. Schreiner suggested the Burroughs
book, and noted the widespread occurrence of the 2+ year periodicity in weather data, and the intriguing near-
similarity with the life history cycles of the salmonids in northwest rivers.
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Figure 2.65 (a) Dungeness River mean flows for half-month periods over the water years 1924-30,
1938-present. The data for October through March monihs are shown in this table, April through Ssptember in
Figure 2,65 (b), Summaries are shovn for years throupgh water year 1992,
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‘igure 2.65 (b) Dungeness River half-month mean flow, continued from Figure 2.65 (x). Data for
April through September months are shown here, as well as annual water-vear mean flows, The daia are from
the USGS gage at RM 115
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A second aspect of interest illustrated in Figure 2.64 is the suggestion of longer-term trendsin
these river-flow data. A 25% exponential-smoothing trendline™ fitted to the datais shown asa
bold solid line that filters out most of the short-term oscillation. This smoothed fine appears to
have trended downward for almost 40 years, as suggested by the bold dashed straight line drawn
through it. The basis for this long-term fluctuation remains unclear, but it is noteworthy that the
records of mountain snowpack also show decline over this period. Crude estimates of annual
bedload transport also show a similar downward trend over the period, although

bedload transport is more directly influenced by high peak flows (storm events and spring-
summer runoff) than by overall annual flow volumes.

The frequency of high-flow events, most often associated with winter storms, appears to have
declined somewhat over the past 20-30 years, asindicated in the lower graph of Figure 2.64. A
decline in recorded winter snowpacks has also occurred over the past 30-plus years, which would
have more bearing on the magnitude of spring/summer river flows. The timing and depth of
winter snowpack accumulations may aso be important, along with temperature, wind, and other
characteristics of storms, in "rain-on-snow" high-flow events associated with winter and spring
storms.

Useful Summary Information for Dungeness River flows:
Figure 2.65 presents a table of flow data summarized from the USGS records from the gage at
RM 11.8. The values are mean flows in cfs for half-month periods.®* The data presented this way
have been useful in discussions of appropriate alocation of flows among competing uses. The
half-month periods represent a practical compromise. They provide more meaningful
information about rapid seasonal changesin flow than the usual full-month statistics, while
retaining comparability with the monthly historical data. Weekly periods would be more
desirable for monitoring and management of diversion practices, but are difficult to reconcile
with the monthly statistics.

Dungeness River flows on the Sequim-Dungeness peninsula:
Below the USGS gage the river flow situation becomes much more complex due to irrigation
diversions and hydraulic continuity between ground water and surface waters (both river and
irrigation ditches). The USGS (Drost) study in 1978-1980 [discussed below, in the
Hydrogeology and Ground-water section] provided some information on river flows and
diversions during that period, and the model studies provided insight into interactions between
ground and surface waters. The situation is not yet well understood, and is part of the focus for
proposed future water resource studies that have been scoped by USGS as a part of the DQ
project effort.

Exponential smoothing is avariety of moving average for trend-following that successively de-emphasizes the
contribution of older data points to the trend line. In the 25% trend, each new trend value isinfluenced 25% by
the latest data point and 75% by the prior period's trend value.

The datain the table are simple averages (arithmetic means) of the daily mean flows as reported by USGS. The
"early" first half-month periods are considered as days | - 15 of each month, and the "late" periods as the
remainder. Thus the number of days averaged into the late periods varies from month to month. The
arrangement of data and summaries at the bottom of the table considers the years through water-year 1992 as
the historical base record, and displays the data for water years 1993 and 1994 (to date) as "current"
information, accumulating during the DQ project discussions.

83
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Hydrogeology and Ground Water

Various ground-water regimesin the DQ region: Fundamentally different ground- water
conditions occur in different parts of the DQ region. Four reasonably distinct circumstances
are described here, as existing in the DQ region, and examples are discussed for each.

In major river basins:
Past research studies in the Dungeness system have shown that there is a substantial degree of
continuity between surface and ground waters. At some locations |eakage from surface waters
infiltrates to recharge surrounding ground waters, while in others ground waters discharge to
supplement the surface bodies, depending on hydraulic gradients, permeabilities, discontinuities
in lithology, etc. The patterns of continuity and water flow can be very complex when the basin
boundaries are convoluted, and when the subsurface strata are non-uniform.

In lowland ar eas adjacent to mountain foothills:
The ground waters of the coastal areas where most people live are recharged both from the
foothill slopes and from direct precipitation on the uplands and lowlands. Thereistypically
surface runoff from precipitation (especially storm events) in the small, often intermittent,
streams of the hillsides, but also infiltration on the slopes leading to shallow subsurface flows
and deeper recharge. Precipitation tends to be greater on the foothill areas than in the valleys.
hillside vegetation and the typically deeper and more porous soils may enhance the infiltration of
precipitation.

In lowland plainsremote from mountain riversor foothills:
In plains areas remote from high-elevation terrain the infiltration and recharge from local
precipitation is the principal source of ground waters, at least in unconfined and shallower
confined aquifers.

In proximity to tidewater shorelines:
In near-shoreline areas the ground waters near the diffusion zone between fresh and seawater
may produce water with unacceptable chloride levels. Construction and pumping of wells near
the diffusion zone may increase penetration of the seawater. Low-productivity aquifersin
shoreline areas characterized by near-surface bedrock may be particularly prone to seawater
intrusion from excessive pumping.

Hydrogeology of the lower water shed -- the Sequim-Dungeness area

Asindicated earlier in the geology discussion, the lower watershed of the Dungeness river
systemis abroad coastal plain/peninsulaoverlying the oceanic-basalt and marine sedimentary
bedrock formations that dip down to the north from their foothills exposures. The lower
watershed has large areas of lowlands remote from the foothills and the river channel, that
benefit from the amount of water flow in the mountain-river watershed, and the steep gradient of
ground waters, as evidenced by emergent streams and wetlands fed by ground-water discharge.
The "independent” streams east of the Dungeness: Meadowbrook, Cooper, Cassalery and Gierin
creeks are examples of this phenomena.

Characterization of the DQ Region and Its Water Resources 2.95



Dungeness-Quilcene Water Resource Management Plan

FiE‘LI]"E 2.66 Schematic cross-section from south to porth through the Sequim-Dungeness anea ground-
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illuatesting the complexity of subgurface conditions (from Sweet-Edwards EMOON Inc. 1991}
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The generalized geologic section from the foothills to the Strait shown in Figure 2.66 suggests a
layer-cake of unconsolidated sediments, dipping gently northward to the saltwaters, and
consisting of alternating water-holding aquifer formations, and more-or-less impermeable
confining layers. If the Sequim-Dungeness peninsulawere simply a creation of theriver, the
result would be sediments carried out of the mountains and deposited as fan and delta toward the
strait from the edge of the foothills. If the river had exhibited fluctuating flows, storm floods, and
drainage of alpine glaciersin the high mountains, then the deposits would have layers of varying
composition, some good as water-holding aquifers and others less permeable as confining layers.
Thiskind of fan and delta formation is common in lower reaches of temperate-zone rivers.

But, thereality is apparently more complex than the single generalized section suggests. An
additional cross-section, west to east across the areg, illustrated in Figure 2.67 shows
considerable variability and probable discontinuities in the aquifers and confining layers. The
samples obtained during well-drilling do not come neatly labeled as to their geologic history and
source, but these variations and discontinuities are understandable if we consider both the well-
log lithology evidence and the larger geologic history of the entire region.

Discussions and field explorations during the course of several years of concentrated attention by
the Clallam County water-project committee members, DQ technical committee subgroups, and
individual investigations have brought a general awareness that the Sequim-Dungeness peninsula
ground-water circumstance is unusually complex. Each one of the cordilleran ice sheets from
British Columbia, advancing across the San Juan Islands and the Strait, and down the Puget
Lowlands trough, would have approached the Dungeness river basin almost head- on, riding up
over the pre-existing land surfaces, over the foothills and up the river valley and canyon into the
middle reaches of theriver system, see Figure 2.3 early in the chapter.

Advance outflows likely created ephemeral lakes and streams at the foothills ahead of the ice
front. Asice sheets moved over the land they likely scoured out pre-existing land formsin some
places and simply rode over them in others, lubricated by and depositing a layer of lodgement till
[ perhaps resembling still-plastic concrete] consisting of saturated silts and clays with poorly
sorted sands, gravels and larger rocks. The lodgement till, consolidated under the pressure of up
to amile-thick ice sheet, has remained as largely impermeabl e confining layers often described
as hardpan.

Meanwhile, the river, its flow probably both diminished and augmented at different timesasa
result of alpine glaciers at higher elevations, and dammed by the advancing ice sheet, was
ponding in ephemeral glacial lakes. These glacial lakes were also fed by the icy melt waters from
the Puget-lobe of the cordilleran ice sheet, and probably by increased precipitation [resulting
from the cool, humid glacial climate] that drained off mountains and glacier surfaces. Sediments
carried into the quiescent lakes formed clay and silt lake bed deposits.

Asthe glacia ice-sheets receded (more properly, wasted away), the melt waters would have been
enormous. The amount of melt water fromjus *t theice overlying the Dungeness river system
watershed and the dammed glacial 1akes would have been of the order of 1000 years of current
annual river flow. And outwash from the main Puget L obe of the ice sheet to the east is believed
to have flowed north and northwest after the "Leland Spillway" was unplugged. It
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seems plausible that Texas Valley and Palo Alto/Jimmycomelately were temporary drainage
outlets for the impounded glacial 1akes while the Dungeness channel was still blocked by the ice
sheet. Various channels may have formed, washed out, and re-formed, perhaps both eastward
and westward, while the ice sheet till covered the lower portion of the river channel and the
glacial melt waters were voluminous.

The outwash flow patterns would have been erratic, but probably trending northwest, to opening
tidal waters. The recessiona outwash would have left well-sorted sand and gravel deposits, as
well as poorly sorted mud flows, on the emerging land surfaces and would have carried great
amounts of finer sediments in suspension into open tidal waters. 85 Possible evidence of west or
northwest flows into ephemeral glacial outflow lakesin forest-bed depositsis visible in the bluffs
near Green Point. Some of the outflows were under, or in contact with, the wasting ice shest,
resulting in deposits of the type known as eskers and kame terraces. The sinuous ridges of well-
sorted sands and gravels such as those of the Potholes/Dungeness Estates and Hogback Road
could be of such origin.

Thereis evidence that the late stage of recession of the latest ice-sheet, the Vashon, was
catastrophic, with the flotation and breakup of the ice sheet over the Strait resulting in floating
bergs that deposited drift over large areas. The deposits are the Everson Drift that is the surface
"cliff-forming" layer of glacial deposit in large areas atop the bluffs.116

The land surfaces we see are left from the latest ice sheet, only 12,000 years ago, and from river
and surface runoff since. The shapes of the land forms represent the cumulative buildup over
time, however, and hide from view the various kinds of deposits from earlier glaciations that
contribute to the aquifers and confining layers that define our ground waters. A glimpse of earlier
deposits and their agesis provided by studies of the stratification in the bluffs, as described in the
section on geology and Figure 2.4, earlier in the chapter.

The important point here, isthat as we talk about water-table (unconfined) and confined aquifers,
and about hydraulic continuity between surface waters and ground waters, we have much to
learn about the natural and imposed patterns of subsurface water flows of the Sequim-
Dungeness area and about the limits of its ground water resources. The same can be said for the
Jefferson County side of the DQ project area.

Analyses of lower-water shed ground-water resour ces.
Our present knowledge about the ground waters of the Sequim-Dungeness area comes mostly
from the work and well-drilling reports of the drillers working in the area, and from four research
efforts: that of Noble for the Washington Division of Water Resources in 1960; that of Drost and
co-workers of the US Geological Survey (in collaboration with the Washington

& Analyses of underwater surface deposits in the Strait of Juan de Fuca and the continental slope and submarine

canyons offshore of the Olympic Peninsula show substantial thicknesses of Holocene (post- Vashon)
sediments carried out from Puget Sound freshwater rivers, of which the Dungeness has been one contributor.
See Wagner, H.C., et a, Continental Shelf and Upper Continental Slope of Coastal Washington, 1986; and
Wagner, H.C., and Tomson, J.H., Offshore Geology of the Strait of Juan de Fuca, Washington and British
Columbia, 1987.

%  Easterbrook. Personal communication. 1992.

2.98 Characterization of the DQ Region and Its Water Resources



Dungeness-Quilcene Water Resource Management Plan

Department of Ecology and Clallarn County Departments of Health and Public Works) in 1978-
1980; repeated monitoring of selected wells by Ecology, Southwest Regiona Office, and an on-
going ground-water study by Ann Soule, Clallarn County ground-water specialist.

The Noble study:

John Noble initiated a three-month reconnaissance of geology and ground water with very
limited prior research from which to work. 87 His study was initiated, in part, to explore the
potential for additional irrigation water sources. The conclusion stated in 1960, in part:

The... area has a potential [ground] water supply that will allow liberal and inexpensive
irrigation wherever required and yet not deplete the natural water resources. The majority
of the present irrigation supply is diverted from the Dungeness River, but the State Fisheries
Department has requested that no additional water be diverted so the river can be preserved
as a spawning area. Under present conditions, additional irrigation supplies are desirable
asthereis much land near the extremes of the ditches not receiving a full supply of water,
yet these lands are fully assessed for water. Additional supplies may be obtained in two
ways: (1) A more efficient distribution system ... [reference to the 1950-51 Bureau of
Reclamation study -- see Surface Waters. Diversion of Natural Flows, above] ... and (2)
supplementing the existing supply by the use of large quantities of ground water which

could be pumped into existing ditches or used to irrigate directly fromthe wells.. ... Also,
[theirrigation districts and ditch companies] can transport water from good ground-water
areasto the areas where neither present ditch supplies nor potential ground-water supplies
are available. In locating new well sites, water-logged lands with wells of large infiltration
area should be serioudly considered. ... .

The USGS Drost study:
Thismajor effort had several aims: (1) ageneral assessment of the water resources of the county
and identification of present and potential water-resource problems and contamination in
developed areas;88 and (2) an in-depth analyses of the effects of irrigation on ground-water
recharge in the Sequim-Dungeness peninsula.89 Whereas the 1960 Noble study was responsive
to an expanding farm irrigation demand, the 1978-80 Drost studies were reflecting a trend away
fromirrigated farming and toward increasing residential development. The summary from the
general study states, in part:

The water resources of the county have undergone (as of 1980) relatively little devel opment
. ... Adequate ground water for individual domestic useisavailable in almost all of the
developed areas. In some |ocations, where thin unconsolidated deposits overlie bedrock
(primarily shales), attempts to install individual domestic wells have been unsuccessful...
two or three wells drilled before an adequate yield was obtained... in saturated fracturesin
the bedrock ... southeast of Port Angeles and 3-4 milesinland... and the southwest shoreline
of Sequim Bay. Very few wells have

87 Noble, 1 1960.
88 Drost, B.W., (USGS). 1986.
89 Drost, B.W., (USGS). 1983

Characterization of the DQ Region and Its Water Resources 2.99



Dungeness-Quilcene Water Resource Management Plan

been drilled in the mountainous interior of the study area, but the available data suggest
that there may be large areas of inadequate ground-water to supply even single domestic
needs. ....

A few problems of poor ground-water quality are known ... the most serious is salty
(chloride concentrations in excess of 250 mglL) ground water in ... the shoreline from the
southwest side of Sequim Bay to the northeast part of the Miller Peninsula (particularly the
Diamond Point area) ... encountered in wells that have been drilled into the freshwater -
saltwater zone of diffusion. Saltwater intrusion produced by pumping has apparently not
been a problem ... [but] pumping of ground water from the freshwater-saltwater zone of
diffusion ... could lead to increased deterioration of water quality in existing wells and
enlargement of the problem areas. ... A detailed ground-water study would be needed to
assess the potential impact of increased stresses on the ground-water system of the Miller
Peninsula.

The USGS (Drost) analyses of irrigation system impact on ground water :
The USGS (Drost) studiesin the Sequim-Dungeness Peninsula have provided the most detailed
available assessment of the ground-water resource.90 The summary and conclusions, quoted in
full, follow:

1. Thedigital model described in thisreport simulated the ground-water flow systemwithin
the accuracy of the input data.

2. The model confirmsthat |eakage fromtheirrigation systemis the largest source of
recharge to the ground-water system. The leakage occurs primarily fromthe ditch
system, not from water actually applied to fields.

3. Termination of the irrigation systemwould lead to lower heads throughout the ground-
water system. The ground-water levelsin the water-table aquifer could have average
declines of about 20feet, and some areas could become completely unsaturated Several
hundred wells could go &y [of | 100+ identified in the area by Drost in 1980] .

4. Ground-water quality, as of June 1980, has apparently not been greatly affected by the
use of on-site domestic sewage-disposal systems. The potential for future contamination
cannot be assessed with the data presently available.

Future studies should include the following.

1. Ground water levels and rates of irrigation diversion would need to be monitored in
order to assess the impact of any changesin land use.

2. Flow in the Dungeness River would need to be monitored, at least at the gage and at
Dungeness. Thisinformation would be required to properly interpret any changes

“ " Drost, B.W., (USGS). 1983.
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observed [in ground water levels and rates of diversion].

3. Water quality would need to be tested periodically and compared with the baseline data
(June 1980) presented in this report.

4. If asignificant increase in development of the artesian aquifers occurs, the new data
could be used to update the model and test its ability to accurately simulate flow in these
aquifers.

Monitoring by WA Ecology:

Washington Department of Ecology, Southwest Regional Office staff have continued limited
sampling of static water levels and water quality in selected wells from the time of the Drost
study to the present. The data are published for reference, afew years at atime, but no definitive
analysis of trends in well-water levels has been published.

The current Clallam County ground-water study:
A several-year study jointly funded by Ecology and Clallam County has provided considerable
awareness and investigation of ground-water issues (partly in conjunction with the non-point
pollution watershed study), contributions to the growth-management planning process, and
important research findings on nitrate concentrations, seawater intrusion, and contaminant
threats. A computerized well-inventory database has been compiled (in collaboration with the
DQ project) and analyses performed to delineate the characteristics of wells and water-use in the
Sequim-Dungeness area. Current monitoring will provide important information on well static
water levelsto evaluate the impact of fifteen years of continuing development since the Drost
studies. A study currently being performed by USGS for the County ground-water study will
provide additional geologic cross-sections of importance for understanding the configurations of
aquifers, confining layers, and presumptions of hydraulic continuity. Assessment of seawater
intrusion into wells in proximity to tidewater shorelines has been done in collaboration with the
Forbes/CH2M-Hill study for the Jefferson County shorelines of the DQ region.

The Clallam County ground-water study (and concurrent participation in DQ efforts) suggests
that:

e Ground-water quality is generally good, although nitrate levels have increased in some
areas since the 1978-80 study.

e Seawater intrusion must continue to be monitored, especially along the Sequim Bay
shoreline, but is not a broadening concern at present.

e Well water levels have not dropped precipitously, although some wells (particularly
shallow ones) have experienced problems, requiring deepening or replacement Changes
in some shallow wells are believed to relate to irrigation ditch flows; there is some
concern that. changes in deeper wells may relate to increased pumping of large wells.

e The extent of hydraulic continuity between the river and wells, and between ditches
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and wells, is not easy to assess, and is difficult to predict in advance because of the
complexity and variability of subsurface conditions.

e The continuing high rate of new well construction, worsened by the construction of
multiple single-use wellsin new residential projects, to avoid delays caused by the
time lag in water-right-permitting for community systems, may jeopar dize ground-
water quality.

Puzzlesremain ... irrigators are under pressure to make the irrigation ditch system as efficient as
practicable, both for legally-mandated "efficient use" of the diverted water, and for enhancing
instream flows for fisheries rehabilitation. Thisimplies reduced ditch leakage, identified by
Drost over a decade ago as probably leading to reduction in ground-water recharge and potential
impact on wells, particularly shallow ones in water-table aquifers. And questions about the
extent of hydraulic continuity between ground-water wells and the river (and ditches) remain
unanswered.

One alternative frequently advanced is construction of deeper wells, in [presumed] deeper
confined aquifers. A number of deep wellsin the area perform well, but we know little so far
about the structure and capabilities of deeper aquifers. The Drost study assumed that most
recharge of deeper aquifers would come from down flow from the aquifers nearer the ground
surface -- in other words, that there were no obvious other sources of recharge.

Ground water in the upper Dungeness River water shed:
Much serious discussion, but little empirical evidence has been advanced regarding one possible
additional source of recharge to deeper aquifers -- water from the upper Dungeness watershed
apart from that measured at the RM 11. 8 surface water gage.

Figure 2.55, presented in the discussion of precipitation, showed that the estimated water source
from precipitation was large in the upper watershed. The water that falls as precipitation either
returns to the atmosphere as evapotranspiration and snowpack sublimation, enters the surface
waters as runoff, or infiltrates into the ground as soil moisture and ground- water recharge. Only
about 1/2 of the estimated precipitation source is accounted for in the river surface flow at the
gage in the foothill "canyon-narrows' that separates upper and lower watersheds. The gage
location was presumably selected as being in a bedrock-based section of the river to ensure that
the gage measured the entire flow, but, the structure of bedrock in that areais not well known
because of the thick glacial drift left by cordilleran ice sheets, and perhaps also apine glaciers.

Three conjectural possibilities seem open: 1) the precipitation estimates for the high country are
erroneous, and/or the evapotranspiration/sublimation loss is high; 2) some recharge to deeper
aquifers occurs through bedrock permeability (fracture and joint systems in the bedrock); or 3)
some unknown substantial discontinuitiesin the bedrock and overlying drifts, faulting, etc.,
provides for significant ground-water flows from the upper watershed to deeper aguifersin the
lower watershed.

Research proposed by USGS Water Resources Division in their scoping of water budget
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studies for the DQ project should be able to provide more satisfactory answers for the questions
that currently hinder planning with confidence for use of Sequim-Dungeness ground waters.

Miller Peninsula ground water :
Ground water in this small peninsulais apparently supplied primarily by recharge from
precipitation on the limited peninsula surface and the north flanks of the Blyn Mountain mass to
the south. Precipitation islimited in the rainshadow area, evapotranspiration is presumably large
from substantial sunshine and winds in the strait, and the upper surficial materials are
predominantly glacial tills of low permeability. The peninsulais sparsely populated, and the
eastern portion is currently supplied with community-system water from Jefferson County PUD.
Concerns about ground-water availability and the prospects of seawater intrusion were
heightened when alarge resort was proposed for the north portion of the peninsula. The
consultant involved in water studies for the resort project reported from geological analyses and
well testing of one or more substantial wells, that adequate water was available in a deeper
aquifer, below any currently tapped for use, and that existing sources were not in jeopardy.™
Cancellation of the resort project has left the question unanswered. Current plans to incorporate
much of the peninsulainto a State park may alleviate concern over the quantity of available
ground water and the danger to existing well sources.

Ground water in the coastal plain west of the Dungeness basin:

The situation here is somewhat akin to that of the Miller Peninsula. The small streams
(McDonald, Siebert, and Bagley) may not have widespread continuity with area ground waters,
which are probably mostly supplied by recharge from precipitation on the northwest face of Blue
Mountain and precipitation on the coastal plain. Construction of adequate wellsin the area has
been problematic, and part of the areais covered by a community water system of the Clallam
County PUD. [Note that this water comes, in part, from Port Angeles sources, and isan
exception to the general statement of ""no water imports from outside the DQ region. "]%

The extensive forest cover of the southern portion of this plain, and the higher annual
precipitation than in the extreme rainshadow areas may partially offset the loss of water through
runoff over low-permeability glacidl tills.

Ground water in the coastal plains and peninsulas of Jeffer son County:
The Jefferson County areas away from direct continuity with substantial rivers or streams have
three difficulties in obtaining ground-water supplies: 1) primary dependence on recharge from
precipitation, often in rainshadow zones; 2) highly variable subsurface conditions that make
difficult the delineation of aquifers; and 3) long stretches of coastline with attendant risks of
Seawater intrusion.

91
92

Associated Earth Sciences, Inc. Cape Discovery Resort: Ground Water Study Summary. June 1991.

Some residents of the western, Agnew, portion of the region receive their domestic water supply from the
PUD on a system that extends outside of the region toward Port Angelesto the west. It is supplied both by
awell within the region and surface water from the Morse Creek water treatment plant outside the region.
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A decade-old study of geology and ground-water resources™ concluded that, overall, adequate
ground-water recharge existed to provide for reasonable growth of water use. The study
cautioned, though, that the geologic variability made the search for adequate supplies difficult,
and that water quality problems (iron, manganese, nitrates, hydrogen sulfide) were apparent in
some areas. The study report noted that seawater intrusion problems had been encountered in
scattered shoreline areas, but were not deteriorating.

A study recently completed (in draft submission)® for Jefferson County PUD #1 provides
important analyses in detail of existing data, a plan of action for development of new public
ground-water supplies, and recommendations for development of more definitive database
resources and field investigations. The study brings together the available geological

information and presents a series of cross-sections delineating the complex subsurface conditions
as currently known. Analyses of data from existing wells have been used to assess the likelihood
of new discoveries of various capabilities. Recommendations are provided for avoidance of
seawater intrusion problems and interference with existing wells.

The study authors conclude that, based on present information, additional public water supplies
from ground water should be achievable, in the range of 20 to 25 million gallons per day
[somewhat beyond the present delivery to Port Townsend and the NEU from the OGWS pipeline
from the Quilceneriverg|.

Ground water in areas adjacent to tidewater shorelines:
The Forbes/ CH2M-M | assessment of seawater intrusion for the DQ project™ showed that
intrusion is a potentially-serious problem along Jefferson County shorelines, increasing in recent
years with accelerating devel opment. The authors suggest ways to minimize impacts by proper
choice of well location and construction, and stress that an adequate on-going monitoring
program s crucial.

The seawater intrusion problem is particularly critical on Marrowstone Island, aggravated by
increased well construction in recent years, as noted by Forbes et a. Ecology has undertaken
an extended study of the Marrowstone seawater intrusion, and afinal report is due soon, with
recommendations for control.

A plan of study for the ground and surface water resour ces of the DQ region:
The USGS Water Resources Division has developed a scope of research for addressing gaps in
information about the water resources. The work, which would emphasi ze ground-water
resources as a major gap, could be performed as a series of related studies over afive-year
period, with interim useful results. Support and funding of the studies needs to be addressed by
the DQ participants. More can be found on thisin Chapters 5, 6, and 7.

93 Grimstad and Carson. 1981.

94 Economic and Engineering Services, Inc. and Pacific Groundwater Group. Eastern Jefferson County
Groundwater Characterization Study. (Draft) October 1993:

95 Forbes, R.B. and CH2Nffbll. Preliminary Assessment of Seawater Intrusion in Coastal Water Wellsin Eastern
Clalarn and Eastern Jefferson Counties. October, 1993.
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The Animal and Plant Communities

Anadromous fish®

The waters of the northwest are famous for production of the various species of fish that five out
their life cycles partly in terrestrial fresh water streams, partly in tidal and open sea saltwaters.
Five species of Pacific salmon and steelhead and cutthroat trout, all of the salmonid family, are
indigenous to the waters of the DQ region. Native stocks of these are known in different rivers
and smaller streams of the region, and hatcheries have been operated since the early decades of
this century to supplement the fisheries. The salmonid fisheries, once abundant beyond
description, are in serious decline in the northwest, and specifically in the DQ region. Research
into the many factors causing this decline and actions to correct the identified problems are
major preoccupations of Federal, Tribal, State and local agencies, volunteer fisheries support
groups, and commercial and sport fishing interests.

Salmonid Resour ces;

Game Fish Found in the DQ Region

Name Scientific Name

Chinook Salmon Oncor hynchus tshawytscha (Walbaum, 1792)
Chum Salmon Oncorhynchus keta (Walbaum, 1792)

Pink Salmon Oncorhynchusgor buscha (Walbaum, 1792) Coho
Salmon Oncorhynchus kisutch (Walbaum, 1792)
Cutthroat trout* Oncorhynchus clarki (Richardson, 1836)
Rainbow trout* Oncor hynchus mykiss (Walbaum, 1792)

Bull trout Salvelinus confluentus (Suckley, 1858)

Dolly Varden* Salvelinus malma (Walbaum, 1792)

* |ncludes both freshwater and anadromous forms (i.e., steelhead (rainbow trout)).
See Chapter 7, Figures 7.3 and 7.4 for more information on salmonid life histories.

Life History Characteristics of Salmon:
Pacific Salmon are anadromous species, migrating as adults from the ocean back to their natal
freshwater streams to spawn. Chinook and coho salmon juvenilesrear in fresh water up to one
year before emigrating to sea. Chum and pink salmon require little to no freshwater rearing,
migrating to sea almost immediately upon emerging from the spawning gravel. Development of
salmon is directly related to temperature, affecting the timing of hatching and emergence from
gravel spawning beds, growth, and migration (route and timing).

The sections on Anadromous Fish and on Shellfish and Other Marine Invertebrates have been prepared by
Brad Sele, fisheries manager, Jamestown S Kallam Tribe, with peer review. A variety of reference materials
have been used by Sele, with special reference to Hart, U., Bulletin 180, Pacific Fishes of Canada. 1973.

96
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At the appropriate time of their respective life history, salmon migrate down their natal streams
and acclimate to saltwater in estuaries and near-shore environments. These marine habitats are an
important transition area for young salmon as they undergo physiological changes to adapt from
fresh water to saltwater. Survival during this extremely vulnerable stage of their early life history
isdirectly related to the amount and quality of food and shelter available upon entry. Salmon
counter high mortality rates through high fecundity and abundance. However, adverse impacts
are more detrimental at low population sizes, when popul ation instability may occur.

Most salmon from Puget Sound migrate north after entering saltwater as juveniles, some ranging
as far north as the Gulf of Alaska, and return southwardly along the coasts of Alaska and British
Columbia. A lesser number of stocks migrate south and return northwardly along the coasts of
northern California and Oregon. Exact migration routes vary from year to year and are dependent
upon climatic conditions. Salmon have specialized sensors that alow them to return to their natal
stream to spawn after spending the majority of their life at sea.

As the adult migration returns to spawn, males dominate the early part of the run, as do the larger
or older fish. Eggs per female are positively correlated to size and vary from year to year and
species to species. Generally, with the exception of pink and coho salmon, adults return at more
than one age over multiple years. Thislife history trait reduces the likelihood of extinction if for
some catastrophic reason an entire brood year iswiped out, plusit allows for interbreeding
between brood years, increasing genetic diversity.

Chinook Salmon - Chinook salmon are the largest of the Pacific salmon. They return primarily
to major riversin the spring and summer months to spawn. Females bury about 4,800 eggsin
gravel reddsin late summer and early fall, the eggs hatch in early winter, and fry emerge from
the gravel in the early spring. Usually, juvenile chinook salmon rear for 3-6 monthsin freshwater
before emigrating to sea, though some stocks remain in freshwater for at least a year. After
spending 1-6 years at sea, the adults return to their natal river to spawn.

Coho Salmon - Coho salmon spawn in a diversity of habitats, including the headwaters of major
rivers and their associated tributaries, but are more noteworthy for occurring in most anadromous
streams. Freshwater entry beginsin early fall as a prelude for spawning from October to January.
Females lay between 2,500 and 5,000 eggs, depending upon their size. The resultant fry emerge
around April the following spring and remain in freshwater streams for varying periods, usually
one year. During freshwater rearing, coho fry are territorial in behavior, holding select positions
in the stream and feeding on drifting insects of terrestrial origin or coming downstream from
lakes (Hart, 1973). They usualy rear in small streams. Their freshwater survival is dependent
upon maintenance of suitable in-stream flows, especialy during summer months. Coho salmon
smolt after one year (usually) and emigrate to seain the spring. They generally spend one and
one half yearsin saltwater before returning as adults to spawn as three-year-olds.

Chum Salmon - Chum salmon frequently spawn near the mouths of rivers and most streams, but
are known to migrate up large rivers to spawn in the headwaters and tributaries. Summer chum
arrive near their natal streamsin late summer and spawn in September and October. Fall chum
are the latest of the Pacific salmons to spawn, arriving in October through January, with
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spawning occurring from November through early February. Summer runs have fecundities of
2,000 to 3,000 eggs per female, while fall chum are dlightly larger with fecundities of 3,000 to
4,300 eggs per female. Fry emerge from the gravel in the early spring (primarily March and
April) and migrate directly to sea, with little time spent rearing in fresh water. Chum salmon
spend 2 to 7 years (usually 3to 5) at sea before returning to spawn as adults.

Pink Salmon - Pink salmon are the smallest of the Pacific salmon. The State of Washington is at
the southern most range of pink salmon and only odd-year pink salmon are present here. Like
chum salmon, they usually spawn near the mouths of rivers and streams, but are known to
migrate up large rivers to spawn. Summer pink salmon (upper Dungeness stock) arrive to spawn
in late July and are done by the end of September. Fall pink salmon (lower Dungeness stock) are
moretypical, arriving in late August and are done spawning by late October. Fecundities vary
from 1,500 to 1,900 eggs per female. Fry emerge from the gravel in the spring and migrate
directly to sea. Adults return to spawn in the second summer. The 2-year life cycle of pink
salmon is so invariable that fish running in odd-numbered calendar years are effectively isolated
from even-year fish so that there is no gene flow between them. The two cycles need separate
consideration from the points of view of exploitation and conservation (Hart, 1973).

Steelhead Salmon - Steelhead are anadromous rainbow trout. Their preference for an
anadromous life cycle versus residency in freshwater is accompanied by morphological
differences and is hereditary. Summer and winter running tendencies of steelhead also appear to
be inherited. Because of genetic characteristics, steelhead are now classified as a salmon, not
trout.

Steelhead spawn in large rivers and their tributaries, and most anadromous streams. Summer
steelhead generally enter fresh water from May through October and spawn from February
through April. Winter steelhead enter freshwater as early as December and river entry continues
through April. Spawning occurs from February through May. Femal e steelhead have fecundities
of about 3,500 to 5,000 eggs. Summer steelhead have a higher fecundity than winter steelhead.
After emerging from the gravel in the spring or early summer, steelhead juveniles usually spend
2 to 3years (range of 1-4 years) in freshwater before emigrating to sea. Steelhead also spend 2 to
3 years (range of 1-4 years) at sea before returning to spawn. Unlike other salmon species, some
steelhead return to spawn for a second or third time.

Distribution:
Salmonid inventories have been conducted on anadromous systems in the DQ region at various
times, by multiple agencies, and through differing methodol ogies. The most recent collation of
thistype of information is summarized in the 1992 Salmon and Steelhead Stock Inventory
(SAS SI) which was jointly developed by the State of Washington and the treaty Tribes. In the
near future, appendicesto the 1992 SASSI document will be published containing detailed
summaries of each salmon and steelhead stock in Puget Sound, including the Strait of Juan de
Fuca and Hood Canal. The appendices will provide an excellent opportunity to obtain stock
specific information for the salmonid resources in the DQ region. Publication of the appendices
is expected in the late summer of 1994.
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Salmon are indigenous to the Pacific northwest and generally can be found in any accessible
anadromous stream or river. Actual distribution is species specific, depending upon their
respective basic life history requirements. As an example, chinook salmon are not as widely
distributed as coho salmon or cutthroat trout because they primarily inhabit larger river systems.
The distribution of salmonids today is not atrue representation of their historical distribution.
Singular events and the cumulative effects of multiple impacts have changed their distribution
patterns over the years. In general, salmonids are not as widely distributed as they once were. In
many cases the distribution of salmonids today is not well documented. This may seem
surprising considering the inventory assessment surveys that have been done. Nonetheless,
information today should not be considered al inclusive.

Salmon are currently distributed in the DQ region as follows:

Chinook Salmon - Morse Creek and the Dungeness River. Hatchery chinook salmon are also
found in the Little Quilcene and Quilcenerivers.

Coho Salmon - Bagley Creek, Siebert Creek, McDonald Creek, Dungeness River, Cassa ery
Creek, Gierin Creek, Bell Creek, Johnson Creek, Dean Creek, Jimmycomelately Creek,
Contractors Creek, Salmon Creek, Snow Creek, Chimacum Creek, Thorndyke Creek, Shine
Creek, Donovan Creek, Little Quilcene River, and Big Quilcene River. Coho salmon are
extremely opportunistic and are probably found in many other unnamed streams and creeks
during one or more of their life stages.

Summer Chum Salmon - Jimmycomelately Creek, Snow Creek, Salmon Creek, and Chimacum
Creek (this stock may be at, or near extinction), Little Quilcene River, and Big Quilcene River.

Fall Chum Salmon - Bagley Creek, Siebert Creek, McDonald Creek, Dungeness River, Bell
Creek, Chimacum Creek, Ludlow Creek, Thorndyke Creek, Tarboo Creek, Little Quilcene River,
and Big Quilcene River. Fall chum salmon are poorly documented, particularly in the Admiralty
Inlet area, and were undoubtedly more widely distributed in the past.

Pink Salmon - Dungeness River. Like fall chum salmon, pink salmon were undoubtedly more
widely distributed in the past.

Summer Steelhead - Dungeness River.

Winter Steelhead - McDonald Creek, Dungeness River, immycomelately Creek, Snow Creek,
Salmon Creek, Chimacum Creek, Thorndyke Creek, Tarboo Creek, Little Quilcene River and
Big Quilcene River.

The distribution of resident trout and other fishes is even more poorly documented than that of
salmon. For the purposes of thisreport it would be fair to characterize their distribution patterns
as similar to that of salmon.

Abundance:
Historical references document the bounty of salmon that was produced in Puget Sound and
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the Pacific northwest when the non-Indian community arrived. Their numbers seemed endless.
Even as late as 1963 the Dungeness River had a pink salmon escapement of over 400,000 fish.
Unfortunately, the situation today is much different. Streams that once produced salmon in the
tens and hundreds of thousands are struggling to achieve escapements of a few hundred.

Stocks are being petitioned for protection under the Endangered Species Act (ESA). Fisheries are
being restricted to unprecedented levels for reasons of conservation. Whole economies have been
devastated. Recovery of these once abundant salmon resources will be dependent upon prudent
management at all levels of impact, as well as restoration of the habitats upon which they

depend.

Not to be overlooked is the cumulative contribution made by many small streams, creeks,
sloughs and wetlands to the total abundance of salmon returning each year. These seemingly
insignificant aguatic communities collectively produce a notable portion of each annual return.
They too must be protected and factored into any recovery efforts.

Contributions made by hatchery coho are significant within the DQ region. The magnitude varies
from year to year depending upon funding and release numbers, strategies, and locations.

Status:
Salmon production within the DQ region can generally be described as depressed, below
expected levels based on available habitat and natural variationsin survival rates. Thisisdueto a
combination of factors which are described below in more detail. The 1992 Salmon and
Steelhead Stock Inventory (SASSI) lists 9 of the 40 stocksin the Strait of Juan de Fuca as
healthy, or 22.5%; 14 as depressed, or 35%; 5 as critical, or 12.5%; and 12 astheir status being
unknown, or 30%. In Hood Canal, 17 of 36 stocks are listed as healthy, or 47.2%; 11 as
depressed, or 30.6%; 1 as critical, or 2.8%; and 7 astheir status being unknown, or 19.4%. Of
note is the fact that 6 of the 12 critical stocks (50%) listed for the State of Washington are found
in the Dungeness, Discovery Bay, and Quilcene watersheds.

The production trend for salmon has continued to decline since the 1992 inventory, and if a
snapshot was taken today it is likely the status of salmon and steelhead stocks in the DQ region
would be lower than that portrayed above. In fact, the National Marine Fisheries Service (NMF
S) has been petitioned by various fisheries interest groups to protect certain salmon and steelhead
species under the Endangered Species Act (ESA). Thisincludes, but is not limited to, all coho
salmon and steelhead in the Pacific Northwest, Dungeness River chinook salmon, Dungeness fall
pink salmon (lower river), Discovery Bay summer chum salmon, and Hood Cana summer chum
salmon. What affect an ESA listing of any or all of these stocks would have on the region is
currently unknown.

The status of individual salmon and steelhead stocks in the DQ region is best described in the
1992 SASSI and its forthcoming appendices. Relevant sections of SASSI are referenced later is
this report under the recommendations for east Clallam and Jefferson counties.

Factors Limiting Production:
Fish production is affected by both natural and man-induced factors. Salmon have evolved to
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account for awide range of natural impacts. It is only when they encounter extreme or unnatural
conditions that their adaptive processes fail. More information is available on factors limiting the
freshwater production of salmon than those limiting production in saltwater.

Factors with the greatest impact on freshwater production include those that reduce the quality or
guantity of their environments. Examples include blockages to migration, extreme climatic
conditions, excessive or reduced water flows, unstable stream beds, siltation, pollution, loss of
food reserves and shelter, and predation. Activities such as logging, urban growth, and
agriculture can have direct affects on fish production if not properly planned and regul ated.

The Dungeness River is agood example of how human activities can detrimentally affect fish
production. Unlike other watersheds in the area, the Dungeness River is located in a rainshadow,
and is subject to large irrigation water withdrawals. Historically, the naturally limiting factor for
the Dungeness River may have been its steep gradient in the upper watershed, with spawning
restricted to limited gravel patches. Today, freshwater production is limited by a combination of
human impacts resulting from agriculture, urbanization (including flood control) and forest
practices. Five irrigation withdrawal s remove as much as 60% of the natural flow during critical
low flow periods (August and September), which happens to coincide with chinook and pink
salmon spawning in the river. Forest practices, urban growth, and clearing land for agriculture
have destabilized the riparian corridor and land base adjacent to the river. The resulting erosion
has caused sediments to be deposited in theriver at arate that exceeds the river's ability to
transport them, creating extensive gravel aggradation and channel braiding. These production
bottlenecks compound the low water flow impacts to fish by reducing the water depth, increasing
the water velocity and temperature, and destabilizing the river bedload. Anincreasein fine
sediments reduces the quality of spawning habitat by smothering salmon eggs during their
incubation. Flood control measures, such as dikes, funnel the energy of the river into a confined
space during high water events, subjecting fish and their habitat to extreme conditions. In
combination, these factors adversely impact fish production by impeding both upstream and
downstream migration of anadromous salmonids, reducing the quantity and quality of available
spawning and rearing habitat, and killing incubating salmon eggs in the unstable bedload during
high water flows.

Factors limiting saltwater production are not as well understood as those limiting freshwater
production. Some of the more obvious examples would be major climatic events (El Nino),
pollution from run-off in the nearshore rearing areas, catastrophic events like oil spills, and
predation, including over fishing. Estuaries and other near-shore nursery areas are extremely
important to the survival of salmon and steelhead. Any loss of this type of habitat, or reduction in
its quality, will undoubtedly affect fish production. With the exception of high seas fishing,
limiting factorsin the open ocean are usually environmental and beyond the reach of humans.

Salmonid Fisheries:
In 1974, alandmark decision was rendered in Federal court awarding treaty Tribesin the State of
Washington co-management of the fisheries resource and affirming their treaty-reserved right to
take 50% of the harvestable surplus of salmon and steelhead passing through or returning to their
"usual and accustomed fishing grounds and stations." More commonly
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referred to as the Boldt Decision, the application of principles established in this decision has
shaped fisheries in the DQ region as we know them today. In addition, some salmon fisheriesin
Puget Sound are regulated per international agreements, such as the Pacific Salmon Treaty
between the United States and Canada, and within other domestic constraints addressing
conservation. Federal, State and Tribal fish managers regulate fisheriesin response to varying
run sizes and allocate the available resource between fisheries to achieve desired spawning
escapement goals and harvest allocation guidelines. Despite improving technology, fisheries
management should not be considered an exact science, as there are too many variables
influencing the outcome.

Canadian fisheries along the west coast of Vancouver I1sland, northern shore of the Strait of Juan
de Fuca, Georgia Strait, and Johnstone Strait intercept significant numbers of DQ origin salmon
asthey return to their natal streams. In recent years, 45% to 65% of the harvest on coho salmon
from the Strait of Juan de Fuca and Hood Canal has occurred in Canadian fisheries.

Marine fisheriesin the Strait of Juan de Fuca, Admiralty Inlet, San Juan Islands, and northern
Hood Canal support commercial and recreationa fisheries for non-Indian fishermen and
commercial, subsistence, and ceremonial fisheries for treaty Tribes and their members. These
fisheriesintercept both DQ origin fish stocks and other stocks migrating through the region to
their stream of origin. Some species are harvested in directed fisheries, othersincidentally.
Fisheries are annually adjusted to provide fishing opportunity on harvestable surpluses and to
protect stocks of concern.

Commercial fisheriesin the DQ region are conducted primarily in marine waters, with the
exception of acommercial steelhead fishery in the Dungeness River by treaty fishermen. No
freshwater commercial fisheries are conducted by non-Indian fishermen. A commercial troll
fishery is conducted in the Strait of Juan de Fuca by treaty Tribes for coho and chinook

salmon. Sockeye bound for the Fraser River in Canada are harvested by treaty fishermenin a
commercial net fishery in the Strait of Juan de Fuca. Treaty fishermen also harvest fall chum
salmon in acommercial net fishery in the Strait and San Juan Islands. Commercial net fisheries
are conducted in Dungeness and Quilcene bays by treaty and non-Indian fishermen to harvest
surplus hatchery coho salmon. A commercial net fishery occursin Hood Canal by treaty and
non-Indian fishermen to harvest chinook, coho, and fall chum salmon. On rare occasions, treaty
fishermen conduct commercial hook and line and net fisheries in freshwater to harvest excess
hatchery returns. The extent and duration of all commercial fisheries mentioned above is
dependent upon annual abundance. Also, these commercial fisheries are alisting of those that
occur within the DQ region and should not be considered as all-inclusive when describing the
annual fishing plan jointly agreed to by treaty and non-Indian fishermen for allocation purposes.

Recreational fisheries by non-Indian fishermen occur in both marine and fresh waters. Large
marine recreational fisheries occur in the Strait of Juan de Fuca, Admiralty Inlet, and to a smaller
degree in Hood Canal and San Juan Islands. Freshwater recreational fisheries occur in various
streams throughout the region- depending upon stock status and abundance.
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Recreational fisheries are regulated for conservation purposes through time and area closures and
gear and daily bag limits.

Tribal subsistence fisheries provide Tribal members an opportunity to obtain food reserves for
their households. Tribal ceremonial fisheries provide afood source for specific ceremonial
events, such as funerals, weddings, First Salmon ceremonies, and other dedicated occasions.
Like non-Indian recreational fisheries, Tribal subsistence fisheries are regulated for conservation
purposes through time and area closures and gear and daily bag limits.

Hatchery Production:
Three large salmon hatcheries supplement and rehabilitate natural production within the DQ
region. Historically, hatcheries have served to mitigate for habitat |osses and supplement natural
production. More recently, some hatchery facilities have been reprogrammed to assist with the
rehabilitation and recovery of stocks at a high risk of extinction. The Washington Department of
Fish and Wildlife (WDFW) operates two State hatcheries on the Dungeness River. The
Dungeness Salmon Hatchery produces coho salmon yearlings for release into the Dungeness
River. A satellite facility on Hurd Creek, atributary of the Dungeness River, produces fall
chinook salmon juveniles and yearlings for release into the Elwha River, and is the support
facility for achinook salmon captive broodstock program on the Dungeness River. In addition to
these State hatcheries, the USFWS operates the Quilcene National Fish Hatchery on the Quilcene
River. This Federal hatchery primarily produces coho salmon yearlings for release into Quilcene
and Port Gamble bays and fall chum salmon for release into Quilcene Bay. An experimental
chinook salmon program is being phased out and a summer chum egg banking program was
initiated in 1992.

The Port Gamble S Kallam Tribe operates a small hatchery in Port Gamble Bay to incubate and
rear chum salmon. In addition, a net pen complex is operated in Port Gamble Bay for the short-
term rearing and release of coho salmon yearlings from the Quilcene National Fish Hatchery.
The Port Gamble net pens have also received broodstock from the Dungeness and George
Adams hatcheries operated by the State. The Point No Point Treaty Council (PNPTC), aregional
Tribal fisheries consortium sponsored by the Skokomish, Port Gamble SKlallam, Jamestown

S Kallam, and Lower Elwha SKlalam Tribes, maintains and operates a net pen complex within
Quilcene Bay to short-term rear and release coho salmon yearlings from the Quilcene National
Salmon Hatchery. Dungeness and George Adams broodstock have also been released at this net
pen site in the past.

A cooperative stock recovery program has been implemented at the Hurd Creek Salmon
Hatchery to rehabilitate Dungeness chinook salmon. A captive broodstock strategy was selected
to preserve the genetic characteristics of the stock and increase the popul ation size so that
subsequent long-term rebuilding would proceed quickly once the primary factors limiting the
chinook population had been identified and corrected. It isimportant to emphasi ze that the
captive broodstock approach is, (and should always be considered), a short-term emergency
approach to help a stock past a population bottleneck, and not along-term solution to population
problems facing stocks at risk of extinction.

The planning process to rehabilitate Dungeness fall pink salmon (lower river) has been initiated

2.112 Characterization of the DQ Region and Its Water Resources



Dungeness-Quilcene Water Resource Management Plan

by Federal and State agencies, Tribal governments, and other private and volunteer fisheries
interests. The 1993 escapement for this stock was approximately 200 fish, down from a recorded
high of 210,000 fish in 1963. Recovery efforts will probably involve some type of egg-banking
program at one of the hatchery facilities on the Dungeness River.

A program to restore coho salmon to Thorndyke and Shine creeks in northern Hood Canal was
initiated in 1993. The project is a cooperative effort of the WDFW', treaty Tribes, and the Long
Live the Kings organization. Coho salmon runs to these streams have been depressed.
Escapements have been minimal and, in particular, few, if any, coho salmon spawners are
believed to have escaped to Thorndyke Creek the last two years. Coho salmon fry are being
collected from northern Hood Canal streams and reared to adults at a hatchery owned and
operated by Long Live the Kings on Lilliwaup Creek. Progeny from the collected fry will be
planted into Thorndyke and Shine creeks as part of arestoration program that includes evaluation
of stream habitat limiting factors.

There are other educational and cooperative fisheries enhancement projectsin the region that are
regulated by the State through regional enhancement groups. These cooperative projects consist
primarily of very small educational opportunitiesinlocal schools, habitat restoration projects,
and natural stock recovery efforts. Of note is a cooperative Salmon Creek summer chum
recovery project in Discovery Bay that receives contributions from the local regional
enhancement group, grassroot fisheries organizations, sportsmen, interested volunteers, and the
State.

Shellfish and Other Marine I nvertebrates”

Intertidal and subtidal areas within the DQ region support awide variety of shellfish and other
marine invertebrates. Some of the more popular commercial and recreational varieties include
clams, oysters, shrimp, crab, sea urchins, and sea cucumbers. These marine resources are
widespread throughout the region, on both private and public tidelands, and remain sufficiently
abundant to support commercial and recreational fisheries for non-Indian fishermen and
commercial, subsistence and ceremonial fisheries for treaty Tribes and their members. Shellfish
have always been a principal food source for the Indian Tribes in Washington. Thereisan old
Indian saying that states, "When the tide is out, the table is set!" Natural clam production in
Sequim and Discovery bays supports business ventures owned and operated by private
landowners.

Natural clam production in Sequim and Discovery bays supports business ventures owned and
operated by private landowners. In addition, clam, oyster and shrimp resources in Dungeness,
Sequim, and Quilcene bays provide Tribal harvest opportunities for commercial, subsistence and
ceremonial fisheries.

The harvest of shellfishisregulated not only for resource conservation purposes, but also for
public health concerns. Health risks can occur after shellfish are exposed to pollution from
marinas and discharge from sewage treatment plants, and marine toxins like paralytic shellfish

% Prepared by Brad Sele.
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poisoning (PSP) and domoic acid. This health risk is not necessarily to the shellfish themselves
but to the humans who may eat them. Extensive monitoring measures are maintained by State,
local, and Tribal governments to ensure shellfish are fit for human consumption. Preventative
area closures are usually imposed by the Washington Department of Health (DOH) when a
potential public health risk occurs. Tidelands from Port Williams south aong the west shore of
Sequim Bay to just below the John Wayne Marina are closed year-round to the harvest of
shellfish because of public health concerns resulting from pollution at the marinaand discharge
from the City of Sequim’s sewage outfall. DOH has also imposed a seasonal closure of tidelands
adjacent to the offshore boat mooring site at Sequim Bay State Park. Other beaches in Sequim
Bay, and near the entrance to Sequim Bay, are subject to conditional public health closures,
depending on conditions related to the discharge of sewage from the municipal treatment plant.
All beaches are subject to closure if the prevalence of marine toxins exceeds public health
standards.

WDFW periodically conducts shellfish enhancement projects on tidelands within the DQ region.
These enhancement efforts are restricted to clams and oysters and occasionally involve the treaty
Tribes. WDFW cultures some clam and oyster broodstock at its Point Whitney Shellfish
Laboratory in Brinnon, or buys it from private growers. Clam and oyster enhancement occurs
throughout the region to supplement natural production, or create new harvest opportunities.

The Jamestown SKlallam Tribe owns and operates a commercial shellfish plant in Dungeness
Bay. The plant buys and sells oysters, clams, crab, shrimp, and scallops. In addition, the business
utilizes Tribal and leased tidelands in Dungeness and Sequim bays to grow oysters for resale.

Other Fish and Wildlife

Resident fish (sportfishing):
Marine mammals:

Land mammals:

Birds:

No detailed characterization of these topics for the DQ region has been done for this project, asa
consequence of time and resource alocation constraints. However, considerable information is
available through a variety of resources. A partia listing follows:

Two excellent public marine-science centers are in the vicinity: Port Townsend Marine
Science Center (at Fort Worden in Port Townsend), and Art Feiro Marine Lab (at City Pier
in Port Angeles).

The Rainshadow Natural Science (Interpretive) Center -- (formerly the Sequim Natural
History Museum, now re-locating to the Railroad Bridge Park area on the Dungeness
River) provides interpretive programs for adults and school children.

Peninsula College maintains an active fisheries degree program, and an environmental
science program in conjunction with Western Washington University.
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Volunteer support groups for fisheries and wildlife-related interests are active in the region
(for example, Wild Olympic Salmon, headquartered in Chimacum).

Professional consultants and research laboratories (Battelle Northwest, for instance), and
local, State and Federal agencies provide programs and expertise regarding fish and
wildlife (Clallam and Jefferson County Conservation Commissions, WA Department of
Fisheries and Wildlife, WA Department of Natural Resources, various local and State
parks, USFWS at Dungeness National Wildlife Refuge and Protection Island, US Forest
Service - Quilcene Ranger District, Olympic Nationa Park, as examples).

The school districts provide special classes and field work related to fish and wildlife
concerns (for example, the fish hatchery project at Chimacum High School, and the
Matriotti Creek restoration learning center at Greywolf School in Carlsborg).

Two local Audubon Society chapters, Admiralty Audubon in Jefferson County and
Olympic Peninsula Audubon in Clallam County, maintain active surveillance of bird
populations of the DQ region through regular Christmas Bird Counts, spring counts and
breeding censuses, and other programs. The Jefferson County critical areas determination
for growth management planning (GMA) was aided by Admiralty Audubon determinations
of wildlife distribution.

The watershed management planning projects (non-point-pollution control) in the DQ
region (especially the Dungeness area watershed and Discovery Bay watershed) have
benefited from fish and wildlife assessments in the characterization reports from the Puget
Sound Collaborative River Basin Team.

A good inventory of wildlifein the Olympic National Forest isincluded in Henderson et al,
Forested Plant Associations of the Olympic National Forest.®

A recent publication, Wildlife of Dungeness National Wildlife Refuge,*® discusses the
various wildlife species that depend upon the refuge, and the management problems
involved.

A comprehensive checklist, Olympic Wildlife,'® covers birds, land mammals, marine
mammals, amphibians and reptiles, and fish found on the Olympic Peninsula, providing
detail on habitats, abundance, timing of presence and nesting.

98
99

100

Henderson et al. 1989. Pages 71-76.

USFWS. Wildlife of Dungeness National Wildlife Refuge. 1994. A resource paper with accompanying
questionnaire material prepared for discussions of "Resolving Incompatible Uses ... " of the refuge.
Northwest Interpretive Association and Olympic National Park (Fred Sharpe, researcher, and others).
Olympic Wildlife. 1991

Characterization of the DQ Region and Its Water Resources 2.115



Dungeness-Quilcene Water Resource Management Plan

Forests and Other Plant Communities

No general characterization or research on the forest resources and other plant communities of
the DQ region has been done as part of the DQ project, as a consequence of time and resource
allocation constraints. Special concerns with riparian habitats and wetlands are covered
elsewherein the Plan.

A magjor research report, Forested Plant Associations of the Olympic National Forest, prepared
by a USFS team,™™ provides a valuable reference to the forest areas of the entire Peninsula.
Concepts of environmental zones relating climate and physiographic factors to vegetation are
central to thiswork. Extensive research into especially subalpine plant communities and the
endemic species of the Olympic Peninsula refugia associated with ice-age glaciations has been
done at Olympic National Park.

Current watershed characterization studies include a project covering the Big Quilcene River
watershed by a collaborative team of USFS and WDNR personnel*® and a preliminary
assessment by alocal interagency team.'® Another study of the Dungeness River watershed, is a
collaboration between USFS and the Jamestown SKlallam Tribe and consultants.**

The watershed characterization reports prepared by the river basin team for the Dungeness River
area watershed'® and the Discovery Bay watershed"* provide much useful information on the
forested portions of the area, including maps of land use and land cover, forest land ownerships,
and timber stand ages.

101 Henderson, JA., Peter, D.H., Lesher, R.D., and Shaw, D.C. Forested Plant Associations of the Olympic
National Forest. USDA Forest Service, R6 ECOL Technical Paper 00 1-88. 1989.

192 The Big Quilcene Watershed Analysis is a cooperative venture between the Washington Department of
Natural Resources (WDNR) and the USFS Olympic National Forest, involving a multidisciplinary team
assembl ed from the two agencies and other concerned participants. The analysisis anticipated to be
completed in September 1994. See Chapter 7, J.4 for more information.

103 |ocal interagency Team (USFWS lead), Big Quilcene River Basin Preliminary Watershed Assessment, April

1994,

The Dungeness Watershed Habitat Inventory project.

105 PSCRBT, Dungeness River Area Watershed (Characterization), June 1991.

106 PSCRBT, Discovery Bay Watershed (Characterization), November 1992. The watershed as defined for this
report includes the eastern half of Miller Peninsulawith Eagle and Contractors creeks, the mountainous and
lower watersheds of Salmon and Snow creeks and their tributaries, and the northern and western portions of
Quimper Peninsula. The characterization includes much useful information as well as GIS- based coverages
for land coverage and land use, surface waters, geology and soils, etc.

104
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Human Habitation

Early settlement, development patterns, and population

Early settlement:
Archeological excavation at the Manis Mastodon site near Sequim provided evidence that people
inhabited the DQ area as early as 11,000 years ago -- not long after the VVashon ice sheet had
departed.’”” When the earliest European explorers came into the Strait of Juan de Fucain the late
1700's they found native villages and camps along the shores and bays indicating that bands of
people moved between pre-established sites with the seasons and the availability of food
resources. Lichatowich has estimated that perhaps 400 to 2100 native peogle were subsisting on
salmon in the Dungeness River area alone prior to settlement by whites.™®

Settlement in the DQ region began serioudly in the 1850's. The northern Olympic Peninsula was
originally part of Lewis County established in 1845 by the Provisional Government of the
Oregon Territory. By 1852 the Washington Territory had been separated from Oregon Territory,
the territory was officially United States rather than Canadian, and Jefferson County had been
created from part of Lewis as one of eight Washington Territory counties. In 1854 Clallam
County was established from part of Jefferson County.'*

Settlement proceeded most rapidly in locations with good natural harbors and where logging and
early sawmills could produce lumber for export down the Pacific Coast. Details of development
of particular areas have been noted earlier in descriptions of the watersheds and coastal areas.

L and development patterns:
The overall land area of the DQ region is approximately 660 square miles. Roughly half of that is
managed by Federal and State agencies, as Olympic National Park, Olympic National Forest, and
WA DNR forest lands, as indicated on Figure 2.68. The national forest was established in the
1890's, and the national park in 1938. Of the privately held land shown on Figure 2.68, about 115
sguare milesisin eastern Clallam County, and about 215 square milesis in eastern Jefferson
County. Much of the privately held land isin large holdings for timber production, although in
recent years many ownerships have changed and forest lands are being converted to residential
and other uses in developing areas. [A land-use map is presented in the Clallam County
recommendations chapter of the Plan.]

Population and population density:
The DQ region contains most of the population of Jefferson County and about a third of the
population of Clallam County. This amounts to about one-half of the combined population of

107 Gustafson, C., Gilbow, D., and Daugherty, R. The Manis Mastodon Site: Early Man on the Olympic
Peninsula. 1979.

Lichatowich, J. Dungeness River Pink and Chinook Salmon: Historical Abundance, Current Status, and
Restoration. October 1993.

109 Abbott, N.C., and Carver, F.E. (compiled by Helm, J. W.). The Evolution of Washington Counties. 1978.

108
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Figure 2.68 (a) Map showing Federal and Siate Lands and population sub-areas of DO reghan. d
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Figure 1.68 (b) Table of 1992 estimated populations and
population density for the sub-areas on the map above
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the two counties together, in less than 20% of the combined area of the two rural counties.

Current [1992] population of the DQ region is estimated to be 40,000+, as shown in the table on
Figure 2.68, split ailmost equally between the Clallam and Jefferson county portions. Thus, the
gross density of population averaged over the entire DQ region -- mountains, forestsand all -- is
currently about 60 persons per square mile, not greatly different from the 73 persons per square
mile for the entire State of Washington in 1990.

Considering only the privately held land (ostensibly available for development) shown on Figure
2.68, 40,000+ people on about 330 square miles computes to an average density of about 120
persons per square mile. The table in Figure 2.68 indicates how this density varies. The "urban”
settings of Sequim and Port Townsend, with densities of over 1700 and 1000 persons per square
mile, are not greatly different in density from the East Seattle census division (including
Bellevue, Redmond, Woodinville, etc.) with adensity of 1900+ persons per square mile in 1990.
Most of the suburban/rural areas have densities averaging about 200 persons per square mile,
roughly equivalent to a household for each 5 to 7 acres.

Trendsin population growth:
The DQ region portions of both Jefferson and Clallam counties have been developing rapidly in
recent years. According to Peninsula Development Association figures™ Jefferson County
population more than doubled between 1970 and 1992, while Clallam County population
increased by over 75%. Some population projections have been obtained by DQ staff to aid in
forecasts of water use [see Chapter 3 in this Plan]. More detailed data on population for small
areas within the DQ region, and additional population projections, should be available in time as
growth management planning proceeds in the two counties.

Agedistributions of the population in sub-areas of the DQ region:
Differences in average age between populations of different parts of the DQ region are evident.
The most obvious differences show up in areas that are considered as particularly attractive
retirement locations. These differences will have some bearing on water uses, and perhaps also
on attitudes toward water resource iSsues.

Figure 2.69 illustrates the population age distribution, by five age groups, for subdivisions of the
DQ region that are definable using 1990 Census data. Several observations are interesting.
Obviously, Sequim has a proportionately greater senior citizen population than other
subdivisions. Compared to the All-Washington-State distribution, none of the DQ areas have as
large a proportion of 18-44 age persons.

10 Peninsula Development Association. Overall Economic Development Plan (draft). June 1992.
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Fi_g--"“'E 2.69 Graph showing population age distributions for various sub-areas in DQ region, and for
wmtire Claliam County and all of Washington State. (Data from 1990 census, Report 1990 CPH-1-49,)
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Economic and employment base:

No concentration on economic and employment aspects of the DQ region has been included as
part of the DQ project, because of time and resource allocation constraints. Reference materials
are available for both Clallam and Jefferson counties.*'* Typically, however, such data do not
provide detailed geographic breakdowns necessary to characterize just the DQ portions of the
counties, and overall descriptions are misleading because of the large extent and diverse nature
of the counties. More appropriate data may become available as growth management planning
proceeds in the counties.

Lifestyle and recreational opportunities:
Outdoor recreation opportunities are amajor feature of the Olympic Peninsulafor its present
inhabitants and for new arrivees. The combination of low population densities, and freedom from
the traffic, crime, and pollution of developed metropolitan areas are magnets. For active
recreation or just for scenery, the mountains, and fresh and saltwater bodies are widely known.
The influx of retireesinto the DQ region is probably largely based on the recreationa and
lifestyle advantages.

The attraction of the environment is not limited to residents. Tourism is currently considered as
an important growth industry, in view of economic difficulties with historical economic pursuits.
Many residents have reservations about marketing the recreational advantages of the areafor
enhancement of atourism industry, versus attempting to keep the region uncrowded for local
use.

A table that identifies important recreational activities accessible in the DQ region isincluded
here, as Figure 2.70. This table has been developed by the DQ Recreation Caucus and widely
discussed in planning meetings.

111 Somerelevant documents include: (1) Peninsula Devel opment Association. Overall Economic Devel opment
Plan (draft). June 1993; (2) Clallam County Economic Development Council. Investor's Guide to Clallam
County. (undated); and (3) Economic Development Council of Jefferson County. Jefferson County
Relocation and Investor's Guide. (undated).
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Figure 2.70 Some current recreational activities utilizing the watersheds and water resources of
the DQ region. (Chart prepared by the DQ Recreation Caucus).

Recr eation: Physical Activity Need for Access or Need for Roads or
Freshwater fishing Medium ' Access Trails )
Saltwater fishing Medium Facilities
Scubadiving High Access
Kayaking, canoeing & | High Access on lower Trails/roads
rafting portions
Motor/sail-boating, Medium Parking and off
wind surfing loading
Shell fishing Medium Access
Gardening Medium
Golf Medium Facilities
Swimming High Facilities
Skiing, snow shoeing | Medium-High Facilities Roadg/trails
Horseback riding Medium Access Trails
Birding Low-Medium Access Trails
RV/car camping Low Facilities
Picnicking Low Access/Fac
Hunting Medium Access
Bicycling High Roadg/trails
ATV Medium Access Trails
Hiking, jogging, Medium-High Access Trails
running
Backpacking High Access Trails
Photography Low Access
Rockhounding Low Access
Mycology, berry Low Access
picking
Scenic driving Low Access
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I mpacts from human development and inter ventions

Consequences of settlement of theregion:
The size of the pre-white-settlement Native population of the DQ region was relatively small.
Considering the Dungeness area, for example, the arrival of settlers about 1850 displaced this
native popul ation through spread of new diseases and dispersal, and new activities associated
with settlement began to impact the river system. Cutting of forests, both to clear land for
settlement and farming, and to provide timber and lumber products for export undoubtedly began
to impact river flows. Cutting of riparian buffers of old-growth trees and floating the cut timber
down the Dungeness River must have begun, to degrade channel and bank conditions. By latein
the 1800's settlement and land clearing had extended into the foothills, with homesteading in
Happy Valley, on Burnt Hill, Lost Mountain, Texas Valley, and Palo Alto. A disastrous wildfire
in 1890-91, reportedly started from land-clearing activities somewhere south and west of
Sequim, destroyed over 45 square miles of Dungeness River watershed.

Similar historic impacts occurred in the Discovery Bay watershed. According to theriver basin
team report, the settlement and early economy of the area beginning in 1858 was centered around
its timber resources, largely for export to the San Francisco Bay area. The old-growth timber was
quickly logged, and the mgjority of the watershed was either harvested or burned

by wildfire between 1880 and 1925 (the disastrous Snow Creek and Discovery Bay fires). Only
about 1/6 of the forest was harvested again in the 40 years preceding the 1980's, but harvesting
has accelerated greatly since the early 1980's. Agricultural and residential settlement has resulted
in stream channel changes and in degrading of streams and wetlands by animal pasturing, road-
building, and other encroachments of human devel opment.

The upper portions of the Big Quilcene, Dungeness, and Gray Wolf river basins have been
protected from development or logging, initially by inaccessibility, and then by establishment of
Olympic National Park and the Buckhorn Wilderness of the Olympic National Forest. In some
areas of the middle and lower portions of these river basins logging has been fairly intensive into
the 1980's. Impacts on the streams have sometimes resulted from road building and hauling,
from failure to leave riparian buffer zones, and from post-clear-cut exposure and saturation of
unstable glacia drift deposits. In recent yearsimproved forest practices and increased
management of portions of the forests for habitat conservation and municipal watershed are
working to minimize impacts on the surface water resources.'*?

The lower reaches of the Big Quilcene River have been impacted substantially by settlement,
with dike-building, re-channeling of segments, and devel opment impinging on the natural flood
plain and channels.**®

12 The Dungeness and Discovery Bay watershed characterization reports of the river basin team (referenced

earlier) provide descriptions, tabular data and mappings showing forest status. Forest Plans and aerial photos
provide more detail, and ongoing assessments of Big Quilcene and Dungeness will contribute new
information.

13 Collins, B. 1993.
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Impact from irrigation diversions of the Dungeness River:
The construction and operation of irrigation diversions from the river, beginning with the first
ditch system constructed in 1896, have had an impact on the lower 11 miles of the Dungeness,
both in loss of instream flows and in entrapment of ocean-bound fish in unscreened irrigation
ditches. (See Chapter 6, Map 6. 1.)

Five diversions provide water for the ditches of 5 irrigation companies and 4 districts. No records
are available of diversion amounts until recent years. Monthly measurements by Drost for water
year 1979 indicated an equivalent annual average diversion of 76 cfs, peaking at 155 cfsfor
June.*** The monthly measured diversionsin 1979 in cfs were:

cfs cfs
October 46 April 48
November 43 May 145
December 28 June 155
January 23 July 150
February 33 August 115
March 33 September 83

Recent data show that irrigation diversions have been reduced substantially since the Drost data
were obtained.

Diversion of Big and Little Quilcene flows for municipal and industrial supply:
The Olympic Gravity Water System, constructed in 1928 by the City of Port Townsend,'*
diverts water from the Big and Little Quilcene rivers for use in the Port Townsend Paper
Company mill at Glen Cove and for municipal use in Port Townsend and surrounding
communities. A 36 inch diameter steel gravity-flow pipeline system carries the water from the
Big Quilcene diversion dam at RM 9.3, past a Lords Lake reservoir, on to the City Lake flow-
regulation reservoir, and ultimately to the mill and Port Townsend municipal uses. The diversion
is active continuously, except during Big Quilcene storm flow which would introduce excessive
turbidity. Water is diverted to alesser extent at adiversion dam at river mile 7.2 on the Little
Quilcene River (9.56 cfswater right) to augment storagein Lords Lake. The Lords Lake
reservoir is used as an emergency water source during times of storm flow and excess turbidity
in the river flows, and to help provide for summer peak demands. The water right for diversion
amounts to approximately 30 cfs from the Big Quilcene and 9.5 cfs from the Little Quilcene. The
largest share of the water is allocated for the paper mill operations under an agreement between
the city and mill owners.

Diversion of river flowsfor hatchery operations:
River flows are diverted from the Big Quilcene and its tributary Penny Creek for the Federal fish
hatchery at 2.7 RM on the Big Quilcene River. Flows are diverted from the Dungeness for

" Drogt, B.W. 1983.

Y5 Parker, J. G. An Analysis of the Water Resource Management of the Big and Little Quilcene River Basins.
1984. Further information was provided during a DQ field tour of the Port Townsend Paper Mill, and in
presentations during the Quilcene watersheds field tour.
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the State hatchery at RM 10.5 on the Dungeness River. In both casesit is understood that the
bulk of the water is re-introduced to the rivers downstream, after processing.

Diversion of Dungeness River flowsfor City of Sequim municipal supply:
The city has awater right for diversion (of 1.4 cfs) from the Dungeness River near the hatchery.
The water istaken primarily from a streamside infiltration gallery, supplemented by surface
diversion, in the genera vicinity of the fish hatchery, and is used in conjunction with a ground-
water well-field for municipal supply.

Potential impacts never realized ... :

(1) A study by the Federal Bureau of Reclamation begun in 1946 and terminated in
1951 explored construction of a closed-pipe gravity water distribution system for
irrigation of the Sequim-Dungeness area, as replacement for the system of open
ditches. The system was designed for delivery of up to 180 cf; and calculated to be
adequate for sprinkler irrigation of approximately 18,000 acres. An earth-fill
diversion dam across the Dungeness River at approximately the location of the
Agnew ditch diversion would have had a 260-foot-wide spillway section
approximately 9 feet above natural river water level, with levee and diversion-works
sections extending to the sides. Fish facilities would include screens and a fish ladder
with 25 cfs flow and an 18" pipeinto the fish ladder for downstream migration. Open
canal sections would have fed small reservoirslocated part way along the routes of
Highland and Agnew ditches, from which the closed pipe system would distribute the
irrigation water. An associated system of 5 drainage canals was proposed to provide
for several thousand acres of land having poor drainage. One of the drains would flow
to the Strait, two into Dungeness Bay, and two to surface streams. The largest would
have consisted of modification of Matriotti Creek. The plan was abandoned because
of local expressions of opposition to costs, to lack of adequate provision for year-
round supply, and to proposed pooling of water rights.

(2) Explorations were undertaken in the early 1980's for hydropower development on the
Big Quilcene River. Under consideration were modifications to the diversion dam to
divert water into a pressure conduit to a powerhouse, from which it would be returned
to theriver. Initial estimates of production of up to 10 megawatts were based on a
gross head of 850 feet.™’

Structureson the major rivers:
There are five mgjor bridges spanning the Dungeness River downstream of the mountains:
highway bridges at Hwy. 101 (RM 6.4), Old Olympic Highway (Burlingame Bridge at RM 4.0),
Woodcock Road (Ward Bridge at 3.25), and Marine Drive (Schoolhouse Bridge at RM 0. 8 5);
and aformer railroad trestle/bridge now converted to a pedestrian bridge as part of RR Bridge
Park at RM 5.65. In addition, aminor bridge spans a braided channel to Kincaid Island, three
bridges span the Dungeness mainstem above Dungeness Forks, and one spans the lower Gray
Wolf near the Forks.

16 US Department of the Interior, Bureau of Reclamation. Sequim Project.

U7 parker, J.G. 1984.
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Figure 2.71 Count of identified water wells as of mid 1993 in squase-mile Sections of eastern Clallam
County (H=3060)
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Two magjor bridges span the Big Quilcene River: at the Highway 101 crossing near the hatchery,
and the Linger-Longer bridge in Quilcene.

A number of dike structures have been constructed on the Dungeness. below the hatchery, at
Dungeness Meadows, at the railroad bridge, and below Woodcock Rd. Dikes have also been
constructed on the lower Big Quilcene River.

Ground-water withdrawals:
Aninventory of water wellsin the Sequim-Dungeness areal 18 illustrates the rapid growth of
residential and other uses of ground water in the area. Figure 2.71 illustrates the count of 3060
water wells, located by square-mile sections, identified in the database. Figure 2.72 shows the
pattern of well completionsin the years since 1971 when records were first required. The
building boom of the late 1970's and the present expansion are obvious.

A similar inventory database for water wells in the DQ-region portion of Jefferson County has
been undertaken by project staff. Theinitial analysis of the datais presented in Chapter 7 asMap
7.1

DUNGENESS
QUILCENE
Water Resource

Pilot Planning Project
The Chelan Agreement

Summary

This characterization has provided aframework of descriptions, illustrations, and referencesto
help focus continuing discourse on the DQ region and its water resources.

18 Clark, W., and Soule, A. Characterization of the Water Wells of Eastern Clallarn County. September 1993.
[Unpublished technical note presenting analysis from a computer-based database of water wellsin the
Sequim-Dungeness area that was developed in conjunction with the Sequim-Dungeness Ground Water
Protection Project (Clallam County and Ecology) and the DQ project.]
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Chapter 3
Water Use

Chapter Overview

This Chapter addresses water resources and how they are used in the DQ Project area. Because
the meanings of these terms were so critical to the decision-making related to water resources in
the DQ Project the legal context of the term "beneficial uses' is described and the differences
between consumptive, non-consumptive, and partially consumptive beneficial uses are further
defined. This Chapter includes an overview of water use in the DQ Project areawhich pulls
together information on water systems, agricultural and industrial water use, and population and
water use projections. A conversion chart for water unitsis on the back page.

Background on "Beneficial" Uses

Under The Water Resour ces Act

The Water Resources Act of 1971 was established to promote "public health and the economic
well-being of the state and the preservation of its natural resources and aesthetic values" through
the proper utilization of the water resources. Water resource policy was devel oped:

to insure that waters of the state are protected and fully utilized for the greatest benefit to
the people of the state of Washington and, in relation thereto, to provide direction to the
department of ecology, other state agencies and officials, and local government in
carrying out water and related resources programs. t

Under this Act, RCW 90.54.020 General declaration of fundamentals for utilization and
management of waters of the state defines the guidelines for utilization and management of
these resources and defines beneficial uses to obtain the "maximum net benefits for the people
of the state.”

! Chapter 90.54 RCW WATER RESOURCES ACT OF 1971.

Water Use 3.1



Dungeness-Quilcene Water Resources Management Plan

Uses of water for domestic, stock watering, industrial, commercial, agricultural, irrigation,
hydroelectric power production, mining, ,fish and wildlife maintenance and enhancement,
recreational, and thermal power production purposes, and preservation of environmental
and aesthetic values, and all other uses compatible with the enjoyment of the public waters
of the state, are declared to be beneficial.

Some of the other elements of the Act delineate protection for: the natural environment, of base
flowsfor perennial rivers and streams and for water quality.

Water Rightsand Beneficial Uses

Under RCW 90.14.031 Water Rights, "beneficial use" shall include, but not be limited to, use for
domestic water, irrigation, fish, shellfish, game and other aquatic life, municipal, recreation,
industrial water, generation of electric power, and navigation, basically the same definition as
under RCW 90.54.020.

In the Dungeness River, where water rights were adjudicated in State Superior Count in 1924,
"water diverted fromthe river may be used only for the purposes of irrigation, domestic, and
stockwater, " and may not be put to uses other than those permitted. Further confusing the
situation is the consideration of whether the water is being put to a consumptive or
nonconsumptive use. These can both be beneficial uses, but are not always considered so.

General Under standings about Beneficial Uses

In using these definitions, the State indicates that anything that is not awaste of water is
considered beneficial, but what is meant has not yet been narrowly defined. In same cases, this
lack of definition has lead to confusion and the possibility of misuse of waters of the State. An
example of this confusion isillustrated in the Dungeness basin by questions about the use of
irrigation water for landscape ponds or golf courses under the existing water rights. This
confusion has lead to long discussions and some recommendations by the RPG, though no
resolution has been reached, because of the status of State laws and water rights.
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Consumptive and Non-Consumptive Uses Defined

The following is an excerpt from the Key to Dept. of Ecology's Water Rights Information
System. This section describes the affect of diversion or withdrawal on the source of supply.

Consumptive
1. Surface Water:

N

Where there is a definite diversion of water from a surface-water source and,
neglecting transportation losses, the full amount of the diversion is not returned
directly to the original source body or any other surface-water body by means of a
definite surface-water course, channel or pipe.

Where there is a definite diversion of water from a surface-water source for a
consumptive type of use such as: irrigation, domestic supply, etc.

. Ground Water:

All withdrawals shall be considered consumptive unless the full amount of the
withdrawal is returned to the source aquifer(s). (Heat pump use will be
consumptive if the water is not returned to the source aquifer(s) but is returned to
some other aquifer(s). If the water is discharged to a surface drainage system, the
use is aso consumptive.)

. Reservoir:

Where there is a definite diversion of water from areservoir for a consumptive type
of use such asirrigation, domestic supply, €tc.

Where areservoir stores water for a non-consumptive type of use such as:
Hydroel ectric power generation, etc; and where a nearly constant volume of stored
water is not maintained in the reservoir under normal operating conditions. (This
definition will include so called run-of-the-river hydro-plants.)

Where areservoir is normally filled once for a non-consumptive type of use such
as: fish propagation, beautification, etc.; and where a nearly constant volume of
stored water is maintained in the reservoir under normal operating conditions for
that use. In most cases, outflow from the reservoir is approximately equal to the
inflow.
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Non-Consumptive

[

. Surface Water:
Where no water is diverted from the confines of the surface-water source area or
channel.

e Where the waters used under aright pass over, through, or around an on-stream project
structure without passing outside of the natural confines of the stream channel.

o Where the waters used under aright are diverted (effectively) at the upstream edge of a
project structure and the full amount of the diversion (neglecting transportation |0sses)
isreturned to the same stream channel (effectively) at the downstream edge of the
project structure.

e Where the full amount of the diversion from a surface water source (neglecting
transportation losses) is returned to the same surface-water source no farther than 25
feet downstream from the point of diversion.

e Where the full amount of adiversion from a surface-water source isreturned to the
same source at any location upstream from the point of diversion (neglecting
transportation |osses).

Partially Consumptive

1. Surface Water:

e Wherethe full amount of a diversion from a surface-water source (neglecting
transportation losses) is returned to the same surface-water source at a point farther than
25 feet downstream from the point of diversion.

e Where the full amount of a diversion from a surface-water source (neglecting
transportation losses) is returned to another tributary source within the same drainage
system.

e Wherethe full amount of a diversion from a surface-water source (neglecting
transportation losses) is returned to another surface-water source outside the complete
drainage system (to salt-water) in question.

2. Ground Water:
e Wherethe full amount of awithdrawal is returned to the same source aquifer(s).
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Water Use Overview: Current and Projected Water Use in the
Dungeness-Quilcene Project Area

This section is adapted from a study prepared for the Regional Planning Group by Cindy Young,
DQ Project Research Saff. Asthe charts are the primary products of the study, text is mostly
limited to explaining method, information sources, and sources of error. The information in this
report varies in accuracy levels due to data sources and time constraints. The report has been
reviewed in several drafts by the Technical Committee, however it may contain errors,
Oomissions, or inaccuracies.

Thanks to Welden Clark, Technical Committee Co-Chair, Virginia Clark, Recreation Caucus,
and Ann Soule, Clallam County Department of Community Development for reviewing early
drafts and contributing valuable comments. Linn Clark, DQ Project Data Management Staff
created the DQ Project area map and acreage counts, and Linda Newberry, DQ Project
Coordinator helped clarify points and proofread. Comments from other Technical Committee
participants were also included in this report. Thanks to the many water users who contributed
information to this project. (CY)

I ntroduction

Thiswater use study is ageneral overview of current and possible future demands on water
resources in the Dungeness-Quilcene Water Resources Planning Project area. This overview
report was intended to assist the RPG in their discussions on water resource management in the
short term. Rather than a comprehensive inventory, the report was merely a starting point for
further study, eventually to be incorporated into aregional water budget.

This section addresses many aspects of current water use: actual examples of water usage in the
project area, generalized estimates of overall water use based on current and projected population,
distribution of single domestic well users and water systems types, and water use by major water
users such asindustry and agriculture.

Information sources used in this overview include U.S. Census Data, County Planning
Departments, Water Facilities Information, and Water Rights Information. Much of the water use
information came from personal contacts with various water users. In order to be consistent, data
from 1992 was used whenever possible.
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Water Use Overview in Brief
The following tables summarize information discussed in more detail throughout this section.

Table 3.1: Water Use Summary By County
Estimates for 1992 in the DQ Project Area

SurfaceWater  Ground Water TOTAL Use

Mil/Gal/Y ear Mil/Gal/Y ear Mil/Gal/Y ear
Clallam County
Residential / Commercial 57 1045 1102
Agriculture 4277 121 4398
Hatchery 4136 239 4375
Clallam Total: 8470 1405 9875
Jeffer son County
Residential / Commercial 605 508 1113
Industrial 4850 0 4850
Agriculture 158 72 230
Hatchery / Fisheries 4024 257 4281
Navy 27 0 27
Jefferson Total: 9664 837 10501

Table 3.2: Summary of Residential Water System and Well Users
Percent of DQ Project Area Users From Each Group By County

Group " A" Group " B" Single Domestic
Water System Water System Well Users
Users Users
Jeffer son County 74% 2% 24%
Clallam County 58% 4% 38%
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Population Distribution

Current population was based on 1990 Census data extrapolated to 1992 using growth
projections from Clallam County Department of Community Development and Jefferson County
Planning Department. Population data is broken down into 11 areas within Eastern Clallam
County and 10 areas within Eastern Jefferson County. Population datais explained in more detail
later in this section. Refer to Map 3.1: DQ Project Sub Areas Map and Table 3.3: DQ Project
Population Distribution and Density for the area names and numbers used throughout this report.

The areas for Jefferson County have been used in planning for many years and are the basis of
Community Planning Committees in recent Growth Management Planning efforts. The areas for
Clallam County were based on arecent Growth Management transportation study. Ideally, the
Clallam County areas used in this report would also be community planning areas rather than
transportation planning areas. Community planning areas have been determined for Clallam
County Growth Management planning, but census population data and growth projections were
not available at the time of this study.

The area names listed may not be the only common names used for these areas. Readers may
prefer to refer to the area numbers. The names are given for each area only for the convenience
of readers who may not remember area numbers as easily.

Note: Clallam County area 8, "Central Sequim"” represents previous Sequim City limits which
have been outdated by recent Growth Management Act Urban Growth Area designations.

National Park land, National Forest land, and Department of Natural Resources land, as shown in
Table 3.3, was subtracted from the total acreage count for each area. Acreage for Clallam County
areas was calculated from the digital map in Map 3.1 using the DQ Project GIS. Acreages for
Jefferson County were from a Jefferson County Planning Department report” minus DNR land
acreage from the DQ GI'S coverages. Acreage estimates are helpful for generalized comparisons
of densities, but contain inherent inaccuracies because of the methods used.

> Cindy Peyser. Build-Out Report on the Optimum Land Use Map. 1992.
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Map 3.1: D Project Population Sub Areas Map
Refer to Table 3.3 for Area names and numbers used throughout this report
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Table3.3: DQ Project Area Population Distribution and Density
Acreage counts do not include Federal and DNR Forest Lands

1992 Estimated Acres Acresper
Area Population Private Land Person

Clallam

1 Farview 1718 9837 5.7

2 Agnew/Spit 1132 3835 3.4

3 R Corner 774 6862 8.9

4  Lost Mountain 3230 12080 3.7

5 Carlsborg 1783 5684 3.2

6 Jamestown/WA Harbor 3251 9037 2.8

7 West of Sequim 2011 3272 16

8 Central Sequim 4096 1516 04

9 Blyn/Palo Alto 726 11147 15

10 Bdl Hill 572 2843 5

11 Miller Peninsula 836 6768 8.1
County Total: 20129 72881
Jefferson

1 Port Townsend 7530 44630.6

2 Cape George 2431 106814.4

3 Marrowstone Is 759 29543.9

4 Hadlock 3652 70611.9

5 Discovery Bay 923 2164123

6 Chimacum 1163 2150218

7 Port Ludlow 1444 55963.9

8 Shine 828 853810

9 Coyle 394 2549365

10 Quilcene 1213 2206718
County Total: 20337 129996
DQ Area Total: 40466 202877
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Examples of Residential and Commercial Water Use

A partial inventory of 1992 public water system data was undertaken to try to determine whether
there were any distinct patterns of water usage (rural vs. urban, etc.) within the DQ Project area
which could be the basis of water use estimates. Public Utility Districts, Cities, and some of the
larger water systems were contacted for water use information. Early on in the inventory it
became apparent that information on residential and commercial water use in the project areais
limited because so many of the residents are on unmetered water systems or wells. In the end, it
seemed safer to base water use estimates on a generalized daily per capita water use.

1. Examplesof DQ Area Residential Use: Water systems listed in Table 3.4 show examples of
the great variation of residential water use throughout the project area. The amount of
residential water used in winter compared to summer use is shown to give ageneral sense of
indoor and outdoor water use. Winter use could be considered to represent year-round indoor
use. Summer use could represent outdoor irrigation in addition to indoor use. Household size
for each system is estimated from Dept. of Health water system records.

Some of the factors which may contribute to the variation include whether the areaiisrural,
suburban, or urban; whether the system is metered and how customers are billed; water
pressure, leaks, and other structural considerations; differences in accounting systems; parcel
size and type of landscaping; climate and soil types; number of people per household; and
types of water fixtures.

2. Examplesof Residential Use Outside the DQ Project Area: It may be of useto compare
the DQ areafiguresto others areas. A study in the late 1970 s concluded that the average
American uses 77 gallons/capita/day for indoor residential water use®. No comparable studies
for the average American outdoor residential use were found. Per person residential water use
inthe Cigy of Port Angelesis 73 gal/capita/day in winter and 110 gallons/capita/day in
summer.

3. Examplesof DQ Area Commercial Water Use: Table 3.5 shows examples of commercial
water uses in the DQ area. Commercial water users are primarily centered in urban areas
within municipal or PUD water service areas. Commercial generally includes any
non-residential users on water systems or wells including businesses, restaurants, hotels, and
churches.

® Brown and Caldwell. Residential Water Conservation Projects: Summary Report. 1984.
*  Polaris Engineering. 1993 Comprehensive Water Plan For the City of Sequim. 1993.
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4. Examplesof Combined Residential and Commercial Use: Table 3.6 shows examples of
total daily per capita use including both residential and commercial use on the water system.

Table 3.4: Examples of Current Residential Water Usein the DQ Proj ect
Area

Includes primarily single family residences
Water System Name # of Est. Winter Use Summer Use  Avg. Use
Conn-  household gal/house/daygal/house/day gal/house/day
ections size

Clalarn PUD at Carlsborg 23 2.3 146 285 234
City of Port Townsend n/a n/a 138 278 n/a
City of Sequim 890 3.3 146 327 208
Clallam PUD at Fairview 808 35 179 373 244
Sunland 565 1.9 224 643 n/a
Solmar 231 3.2 n/a n/a 349

Table 3.5: Examples of Commercial Usein DQ Project Area

Water System # of Connections Use/Conn./Day
City of Sequim 304 958
Clallam PUD Fairview 24 981
Clallam PUD Carlsborg 4 836
City of Port Townsend n/a n/a

Table 3.6: Examples of Combined Commercial and Residential Use

Water Systems gal/cap/day

Hadlock service area 137 (EES, 1992)
City of Port Angeles 157 (Polaris, 1993)
City of Sequim 159 (Polaris, 1993)
City of Port Townsend 194 (EES, 1992)
Clallam PUD Fairview system 115

Clallam PUD Carlsborg system 169
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Regional Water Use Estimates

Combined residential and commercial water use in thisreport is based on 150 gal/capita/day.
This commonly used figure of combined residential and commercial usersisused in Table 3.7
and Table 3.15: Projected Residential and Commercial Water Use. Refer to Table 3.6 for
examples of actual variations from the 150 gal/cap/day generalization within the DQ Project
area. Presumably, in urban areas, more of the 150 gal/cap/day would be used for commercial
uses, and in rural areas, more of the water would be used for landscaping. Small-scale residential
farm water use is also considered in Table 3.12: Industry, Agriculture, and Other Water Users.
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Table3.7: Estimated Current Residential and Commercial Water Use
Based on current population and 150 gal/capita/day throughout the DQ Project Area

1992 Estimated Use Estimated Use
Area Population Mil./GallongDay  Mil./Gallong/Y ear
Clallam
1 Fairview 1718 0.26 94
2 Agnew/Spit 1132 0.17 62
3 R Corner 774 0.12 42
4 Lost Mountain 3230 0.48 180
5 Carlsborg 1783 0.27 98
6 Jamestown/WA Harbor 3251 0.49 180
7 West of Sequim 2011 0.30 110
8 Central Sequim 4096 0.61 220
9 Blyn/Palo Alto 726 0.11 40
10 Bell Hill 572 0.09 31
11 Miller Peninsula 836 0.13 46
Clallam Total: 20129 3.0 1102
Jefferson
1 Port Townsend 7530 1.13 410
2 Cape George 2431 0.36 130
3 Marrowstone Is 759 0.11 42
4 Hadlock 3652 0.55 200
5 Discovery Bay 923 0.14 51
6 Chimacum 1163 0.17 64
7 Port Ludlow 1444 0.22 79
8 Shine 828 0.12 45
9 Coyle 394 0.06 22
10 Quilcene 1213 0.18 66
Jefferson Total : 20337 3.1 1113
DQ Area Total: 40466 6.1 2216
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Population on Water Systems

Water Systems Defined: Water system information in this report is based on the State
Department of Health Water Facilities Inventory (WFI) Data Base. WAC 246-290 defines Group
"A" and "B" water systems and outlines design, operations, and water quality requirements for
the two types of systems.

e Group"A" water systems have 15 or more service connections, or serve an average of 25
or more people per day for 60 or more days ayear. Group "A" systems are further broken
down into community systems, and transient and nontransient noncommunity systems.
Noncommunity systems include restaurants, taverns, motels, campgrounds, parks,
schools, etc.

e Group "B" water systems have less than 15 connections and serve an average of less than
25 people each year.

In order to compare the population on water systemsto the total resident population, the scope of
this study was limited to finding the number of residential connections active more than 180 days
ayear, regardless of whether on a community or noncommunity system.

Possible Sour ces of Error: Population figuresin the following charts are based on two different
sources of information, and the accuracy may vary between areas. Total population is an estimate
projected from census data, as explained in the Population Distribution section. Population
served by water systemsis based on individual water system manager's estimates of household
size. These figures may not reflect actual household averages for each area.

Also, the location of water systemsin the sub areas was generally determined from well location,
while some systems may actually cross planning area boundaries.

Population figures for the following areas were altered: Port Townsend, Hadlock, Port Ludlow,
and Central Sequim. The population estimates provided by the State Department of Health for
the water systemsin these areas exceeded the popul ation estimates acquired from the County
Planning Departments shown in Table 3.3: DQ Project Population Distribution and Density.
Without this modification, these areas would have shown negative percentages for single
domestic well users. Central Sequim system population and residential connections listed in
Table 3.8 and 3.9 have been modified to reflect information from the Census on population per
household.
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Table 3.8: Water System Users: Group " A" and " B" Systems
Connections and Population include residential connections active more than 180

dayslyear
GROUP"A" WATER SYSTEMS GROUP"B" WATER
SYSTEMS
Total Area (from DOH) (from DOH)
Area Population # of # of Populationon  #of # of Population on
SystemsConnections' A" systemsSystemsConnections' B"
systems
Clallam
1 Fairview 1718 1 336 775 0 0 0
2 Agnew/Spit 1132 3 249 460 7 27 69
3 R Corner 774 0 0 0 0 0
4 Lost Mountain 3230 9 590 1585 12 55 139
5 Carlsborg 1783 7 360 964 7 26 63
6 Jamestown/WA Harbor 3251 19 1046 2336 18 97 251
7 West of Sequim 2011 5 307 686 14 46 121
8 Central Sequim 4096 I 2272 4096 0 0 0
9 Blyn/Palo Alto 726 6 37 101 6 2 53
10 Bell Hill 572 2 44 115 4 16 42
11 Miller Peninsula 836 3 278 564 2 11 28
Clallam Total : 20129 56 5519 11682 70 299 766
Jefferson
1 Port Townsend 7530 4 3083 7530 0 0 0
2 Cape George 2431 7 636 1472 10 35 90
3 Marrowstone s 759 2 6 15 4 9 24
4 Hadlock 3652 2 1522 3650 2
5 Discovery Bay 923 7 152 332 3
6 Chimacum 1163 I 0 0 2
7 Port Ludlow 1444 2 72| 1398 6 19 46
8 Shine 828 4 169 405 9 42 99
9 Coyle 394 3 26 40 2 4 9
10 Quilcene 1213 13 36 95 15 50 129
Jefferson Total: 20337 45 6351 14937 53 166 408
DQ AreaTotal 40466 101 11870 26619 123 465 1174
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Table 3.9: Residential Water Summary: Systemsand Single Wells
Data Source: "Total Pop." from County Planning Census Data, System Popul ation

from DOH
Population on % of  Population on % of Est Pop. on % of
"A" Water Total "B" Water Total Single Domestic Total
Area Systems Pop.- Systems Pop. Weélls Pop.
Clallam
1 Fairview 775 45.1 % 0 0% 943 54.9%
2 Agnew/Spit 460 40.6 % 69 6.1% 603 53.3%
3 R Corner 0 0% 0 0% 774 100 %
4 Lost Mountain 1585 49.1 % 139 4.3 % 1506 46.6 %
5 Carlshorg 964 54.1% 63 35% 756 42.4%
6 Jamestown/WA Harbor2336 71.9% 251 7.7 %a 664 20.4 %
7 West of Sequim 686 34.1% 121 6.0 %a 1204 59.9 %
8 Centra Sequim 4096 100 % 0 0 %a 0 0%
9 Blyn/Palo Alto 101 13.9% 53 7.3% 572 78.8%
10 Bél Hill 115 20.1 %Q 42 7.3% 415 72.6 %
11 Miller Peninsula 564 67.5% 28 3.3% 244 29.2 %
Clallam Total: 11682 766 7681
Jefferson
1 Port Townsend 7530 100 % 0 0% 0 0%
2 Cape George 1472  60.6 % 90 3.7% 869 35.7%
3 Marrowstone Is 15 198% 24 3.2% 720 94.9 %
4 Hadlock 3650 99.9% 2 005% 0 0%
5 Discovery Bay 332 36 % 0.5% 586 63.5 %0
6 Chimacum 0 0% 0.3% 1159 99.7 %
7 Port Ludlow 1398 96.8% 46 3.2% 0 0%
8 Shine 405 489% 99 12% 324 39.1%
9 Coyle 40 102% 9 23% 345 87.6 %a
10 Quilcene 9% 7.83% 129 11% 989 81.5%
Jefferson Total : 14937 408 4992
DQ AreaTotal: 26619 1174 12673
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Population on Single Domestic wells

Estimated Single Domestic Well Users: The number of single well usersin both Clallam and
Jefferson County was estimated by subtracting the number of residents on Group "A" and "B"
water systems reported to the Dept. of Health from the total census population figure for each
area. The resulting information gives a general idea of the likely distribution of wells throughout
the area.

A well log overview data base has recently been developed for Eastern Clallam and Jefferson
Counties by Dungeness-Quilcene Water Resources Planning Project participants. It will soon be
possible to cross-check these estimates by counting wells logged in each area.

Estimated Well Densities. Single domestic wells were estimated from the single well users
estimates and assuming 2.3 people per household. All of these figures are estimations, so the
final well densities likely has a substantial margin of error. However, total wells for each County
in Table 3.10 are surprisingly close to the preliminary count of wellsin the DQ Project well log
overview data base.
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Table3.10: Estimated Total Wellsand Well Density in the DQ Project Area
Single Domestic Wells based on Estimated Population on Single Domestic and
household size of 23

Wells Estimated SingleEstimated Total Approx.
Supplying Domestic Wells Wellsserving  Acres Weélls

Water (based on 2.3  Permanent Private  per

Area Systems  household size) Population Land Acre

Clallam
1 Fairview 1 410 411 9837 0.042
2 Agnew/Spit 12 263 275 3835 0.072
4 Lost Mountain 25 657 682 12080 0.056
5 Carlsborg 17 330 347 5684 0.061
6 Jamestown/WA Harbor 54 289 343 9037 0.038
7 West of Sequim 26 527 553 3272 0.169
8 Centra Sequim 1 0 1 1516 0.0007
9 Blyn/Palo Alto 13 250 263 11147 0.024
10 Béll Hill 7 182 189 2843 0.066
11 Miller Peninsula 9 106 115 6768 0.017

Clallam Total: 165 3014 3179 66019

Jefferson
1 Port Townsend 0 0 0 4463 0
2 Cape George 17 379 396 10681 0.037
3 Marrowstonels 5 316 321 2054 0.109
4 Hadlock 8 0.87 8.87 7061 0.001
5 Discovery Bay 11 256 267 21641 0.012
6 Chimacum 3 504 507 21502 0.024
7 Port Ludlow 17 0 17 5596 0.003
8 Shine 14 143 157 8538 0.018
9 Coyle 6 150 156 25493 0.006
10 Quilcene 28 440 468 22067 0.021

Jefferson Total : 109 2188 2297 129996

DQ Area Total: 274 5203 5477 196015
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Industrial, Agricultural, and Other Water Users

There are many large water usersin the DQ Project area. The scope of this study did not allow
time to inventory users such as car washes, gravel operations, Laundromats, restaurants, etc.
Most of these uses are considered to be included in the 150 gal/cap/day for combined
commercial and residential use. However, afew specific large water users are listed separately.

The Port Townsend Golf Course, US Navy base on Indian Island, the Federal Fish Disease L ab,
and Port Townsend Paper Mill are all served and metered by the City of Port Townsend Water
System. Use figures for Hatcheries are for 1992, although use typically varies greatly A from
year to year.

Figuresfor Clallam and Jefferson County irrigation are "best guesses' by members of each
irrigation community. Figures quantifying Chimacum Valley irrigation water use are based on an
estimate of typical pump capacity and use for the past several years by known irrigators®. Figures
in Table 3.12 for irrigation water use in Clallam County are based on the number of acres under
irrigation in anormal recent year and general irrigation requirements. Commercial irrigation
assumes 5500 acres under irrigation using an average of 1.25 acre feet of water per acre. Small
farm water use assumes 5000 acres under irrigation also using 1.25 acre feet of water per acre.’
Figures f7or Grey's Marsh and Waerhauser are based on pump capacity and typical watering
patterns.

Another method for calculating agricultural water use by water diversion measurements is not
included in thefiguresin Table 3.12 or in overview Table 3.1, but is listed separately herein
Table 3.11. The figures for water diverted in 1992 in Table 3.11 axe based on an average of
measurements taken by the Jamestown SKlallam Tribe.

Table 3.11: Alternative Figuresfor Sequim-Dungenessirrigation Water Use
Assumes a5 month irrigation season (approx. Apr. 15 - Sept. 15).Surface water use only.

CFS Mil/Gal/Yr
Crop Requirements 44 4,276
Water Diverted in 1992 71 6,883
Total Allowed by Water Rights 581 56,326

Roger Short, Jefferson Conservation District. Personal communications. November 29, 1993.

Roger Schmidt, Water Users Association. Personal communications. January, 25, 1994.
Ann Soule, Clalarn County Water Quality. Memo to Cindy Y oung, DQ Research Staff.
March 30, 1994.
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Table3.12: Industry, Agriculture, and Other Water Users

1992 or 1993 Water Use
Total Use

County Large User Mil/Gallong/Y ear
Clallam

WDFW Upper Dungeness Hatchery 3420

Sequim-Dungeness Commercial Farms 2240

Sequim-Dungeness Small Farms 2036

WDFW Hurd Creek Hatchery 955

Grey's Marsh Farm 110

Waerhauser Tree Farm 12
County Total: 8773
Jefferson

Port Townsend Paper Company 4850

USFWS Quilcene Hatchery 4277

Chimacum Valley Irrigation 230

US Navy at Indian Island 27

Federal Fish Disease Lab 4
County Total: 9388
DQ AreaTotal : 18161
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Water Supply Source

Clallam Residential and Commercial: Almost all of Clallam County's 126 water systems
serving residences in Clalam County use either asingle well or several wells to supply
customers. The only surface water source listed by Department of Health datais a
recreational system on Sequim Bay. In 1992, 26% of the City of Sequim supply came from
an infiltration gallery near the Dungeness River (counted as surface water in Table 2.13), and
74% came from wells”.

Jeffer son Residential and Commer cial: Surface water users an the Port Townsend system
include the 7530 residents in Port Townsend, 2983 residents in the Hadlock area, and
approximately 511 people served by Jefferson County PUD in the Cape George area. Ground
water used to occasionally supplement water from the Quilcene River for the Port Townsend
water system during summer peaks in demand, is not included in Table 3.13. Other surface
water systemsinclude the Moa-Tel system in Discovery Bay, the Shulz system in Shine, and
the Falls View Campground in Quilcene. An estimated 43 permanent residents are supplied
by those spring-fed systems. The remaining 9278 residents are served by water systems
supplied by wells or are likely single domestic well users. Individual surface water rights for
domestic use in the planning area were not considered in this study.

Clallam Agriculture: Although at one time several hundred acres of irrigated farmland and
300 dairies used well waters’, today most of the water used for both commercial and small
farms comes from surface water diversions from the Dungeness River. Grey's Marsh and the
Waerhauser Tree Farm are two notable exceptions included in Table 3.12.

Hatcheries: Hurd Creek Hatchery figures are based on the general assumption that one
quarter of the total water used comes from wells and three quarters from Hurd Creek. 99.4%
of the Quilcene Hatchery water use was from surface water in 1992, 75.27% from the Big
Quilcene River, and 24.11 % from Penny Creek.™

Jefferson Industry: The Port Townsend Paper Mill, the US Navy base on Indian Island, and
the Fish Disease Lab on Marrowstone Is. are all served by the Port Townsend system, and
use surface water for a combined total of 4881 million gallons annually.

Polaris Engineering. 1993 Comprehensive Water Plan For the City of Sequim. 1993.
Ann Soule, Clallam County Water Quality. Memo to Cindy Y oung, DQ Research Assistant.
March 30, 1994.

10 | arry Tellas, NFH. Personal communications. March 2, 1994.
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Table 3.13: Water Supply Source

Surface Water Ground Water TOTAL USE

County Water Use Mil/Gal/Year Mil/Gal/Y ear Mil/Gal/Y ear
Clallam
WDFW Upper Dungeness Hatchery 3420 0 3420
Sequim-Dungeness Commercial Farms 2240 0 2240
Sequim-Dungeness Small Farms 2036 0 2036
Clallam Residential / Commercial 57 1045 1102
WDFW Hurd Creek Hatchery 716 239 955
Grey's Marsh Farm 0 110 110
Waerhauser Tree Farm 1 11 12
County Total: 8470 1405 9875
Jefferson
Port Townsend Paper Company 4850 0 4850
USFWS Quilcene Hatchery 4020 257 4277
Jefferson Residential / Commercial 605 508 1113
Chimacum Valley Irrigation 158 72 230
US Navy at Indian Island 27 0 2?
Federal Fish Disease Lab 4 0 4
County Total: 9664 837 10501
DQ Area Total 18134 2242 20376

Water Use 3.23



Dungeness-Quilcene Water Resources Management Plan

Water Use 3.24



Dungeness-Quilcene Water Resources Management Plan

Future Water Use

Residential and Commercial: Projected residential water use depends on 1) projected
populations, and 2) projected water use per capita. Assuming per capitawater useis 150
gal/capita/day and the population grows as predicted by the Growth Management processes,
the yearly water use for the DQ Areawill eventually increase by 63% to 3612 million gallons
per year in 2020. Demand for residential and commercial water use will be 9.89 million
gallons per day in 2020, up from 6.06 million gallons per day in 1992.

Jefferson County Projection: Current and projected residential population information is
based on a Planning and Building Department Study.* Overall County growth is
projected by using a modified exponential growth rate based on 5.18% growth with an
upper capacity limit of 45,000 by 2014. Overall growth rates vary yearly from 4.07% in
1993 to 1.05% in 2013. Projected populations, including 1992 population, are
distributed to the 10 planning areas based on percentage patterns of building permit
distributions. Population figures are adjusted here to match Clallam County's five year
intervals and extrapolated to the year 2020.

Clallam County Projection: Current and projected residential population information is
based on a transportation study by Clallam County Department of Community
Development.*? A growth rate for each 10 year period is determined for each of the 12
planning areas. The Central Sequim and West of Sequim areas are predicted to grow
2.6% until the year 2000 and 2.43% from 2000 until 2020. The rest of the Clallam
County areas are predicted to have 1.3% growth until 2000 and 1.01% until 2020.
Population figures for the Fairview area are estimated by halving figures for the
planning area from Port Angelesto Siebert Creek.

Industry, Agriculture, and Other Large Users: There are too many unknowns to estimate
future large user needs. However, the following are some general indications of future shifts
in water use. While there are always economic uncertainties for industrial water users such as
the Port Townsend Paper Mill, for an overview like this, one can only estimate industrial
water use continuing at its current level for the foreseeable future. Proposed conservation
measures will likely help the Clallam Irrigation community to use less water in the future.
New large water users might include several new golf courses, acasino, and new recreation
and tourism facilities.

" James Holland. Population Change in Jefferson County: The Next 20 Y ears. 1993.
12 Wendy Clark. Clallam County Population Projections (unpublished). 1993.
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Table3.14 DQ Project Area Population Projection
GMA Projections from Jefferson Planning and Clallam Dept. of Community

Development
Area 1992 1995 2000 2005 2010 2015 2020
Clallam
1 Fairview 1718 1737 1769 1784 1799 1890 1985
2 Agnew/Spit 1132 1176 1254 1319 1386 1456 1529
3 R Corner 774 804 858 902 949 996 1046
4 Lost Mountain 3230 3356 3580 3764 3958 4158 4367
5 Carlsborg 1783 1853 1976 2078 2185 2293 2409
6 Jamestown/WA Harbor 3251 3378 3604 3789 3985 4186 4397
7 West of Sequim 2011 2090 2229 2344 2465 2589 2719
8 Centra Sequim 4096 4416 5020 5661 6383 7158 8027
9 Blyn/PaloAlto 726 755 806 847 891 936 983
10 Bell Hill 572 617 702 791 892 1000 1121
11 Miller Peninsula 836 869 927 975 1025 1077 1131
County Total : 20129 21051 22725 24254 25918 27739 29714
Jefferson
| Port Townsend 7530 8144 9148 10037 10813 11434 11939
2 Cape George 2431 2952 3527 3862 4149 4215 4383
3 Marrowstone Is 759 865 982 1050 1090 1121 1155
4 Hadlock 3652 4146 4954 5671 6296 6795 7318
5 Discovery Bay 923 972 1025 1056 1074 1089 1105
6 Chimacum 1163 1291 1433 1517 1565 1604 1645
7 Port Ludlow 1444 1934 2733 3440 4059 4552 5069
8 Shine 828 984 1156 1257 1315 1362 1412
9 Coyle 394 431 472 495 509 520 532
10 Quilcene 1213 1344 1489 1574 1624 1663 1705
County Total: 20337 23063 26919 29959 32494 34355 36263
DQ AreaTotal: 40466 44114 49644 54213 58412 62094 65977
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Table 3.15: Projected Residential and Commercial Water Use
Based on GMA population projections and 150 gal/capita/day Figures rounded

1992 Use 2000 Use 2010 Use 2020 Use
Area Mil/Ga/Year  Mil./Gal/Year Mil/GalY ear
Mil./Gal/Y ear
Clalam
1 Fairview 94 97 98 110
2 Agnew/Spit 62 69 76 84
3 R Corner 42 47 52 57
4 Lost Mountain 180 200 220 240
5 Carlsborg 98 110 120 130
6 Jamestown/WA Harbor 180 200 220 240
7 West of Sequim 110 120 130 150
8 Centra Sequim 220 270 350 440
9 Blyn/Palo Alto 40 44 49 54
10 Bell Hill 31 38 49 61
11 Miller Peninsula 46 51 56 62
County Total : 1102 1244 1419 1627
Jefferson
1 Port Townsend 410 500 590 650
2 Cape George 130 190 230 240
3 Marrowstone Is 42 54 60 63
4 Hadlock 200 270 340 400
5 Discovery Bay 51 56 59 60
6 Chimacum 64 78 86 90
7  Port Ludlow 79 150 220 280
8 Shine 45 63 72 77
9 Coyle 22 26 28 29
10 Quilcene 66 82 89 93
County Total: 1113 1474 1779 1985
DQ AreaTotal : 2216 2718 3198 3612
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USGS Summary of Ground- and Surface-Water Use

Table 3.16: Summary of Ground- and Surface-Water Usein Clallam and

Jefferson Counties All values in millions of gallons per day™®.
CLALLAM COUNTY JEFFERSON COUNTY
GW SW Cu GW SW CuU
Public Water Supply (*) 501 098 - 041 132 -
Industrial Self-Supply 003 001 - 000 000 -
Commercial Self-Supply 0.11 0.06 0.15 0.08 0.00 0.03
Mining 0.04 0.05 0.01 0.04 0.00 0.01
Irrigation (*) 0.43 42.0 17.1 1.71 0.30 1.25
Livestock 0.15 0.06 0.17 0.07 0.00 0.05
Domestic Self-Supply 1.72 0.00 0.90 0.55 0.00 0.36

GW=ground water withdrawal

SW=surface water withdrawal

CU=consumptive use

* = reasonably accurate, all other values estimated by indirect methods

13 USGS. A Plan of Study for the Ground- and Surface-Water Resources, the
Dungeness-Quilcene Water Resource Pilot Planning Project. 1994.
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Water Unit Reference

Table 3.17: Conversion Chart

Multiply: By: To Obtain:

Acres 43,560 Square Feet

Acres 43,560 Cubic Feet
Acre-Feet 325,851 Gallons

Cubic Feet/Second 0.646317 Million Gallonsg/Day
Cubic Feet/Second 448.831 Gallong/Minute
Gallons 0.1337 Cubic Feet
Galons/Minute 0.002228 Cubic Feet/Second
Million Gallons 3.06933 Acre-Feet

Million Gallonsg/Day 1.547228 Cubic Feet/Second
Million Gallong/Y ear 0.0042389 Cubic Feet/Second
Square miles 640 Acres

Divide: -By: To Obtain:
Galons 325,851 Acre-Feet
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Chapter Overview

Thisis aresource chapter which lists information which was compiled, analyzed, created, or
inventoried for Regional Planning Group efforts. Much of the information was organized into the
DQ Project library and also was used to create Chapter 2: Characterization of the Dungeness
Quilcene Project Area and Its Water Resources. These information resources became
increasingly important to the Regional Planning Group throughout the planning process.

The Chapter begins with a summary of the types of information collected throughout the process
for the DQ Project library. Specifc studies and reports from the library which were created by
consultants, agencies, or committee members for the DQ Project are each listed and briefly
described. Inventories of the library stream flow data collection and a separate inventory of
recent habitat projectsin the DQ Project area conclude the Chapter.

Future information needs and data gaps are more thoroughly discussed in the strategies and
recommendations for research and data management in Chapter 9: Technical Support.

Thefollowing isalist of some of the agencies and organizations referred to in this chapter: Hood
Canal Salmon Enhancement Group (HCSEG), the Jamestown SKlallam Tribe (JKT), Jefferson
County Conservation District (JCCD), North Olympic Salmon Coalition (NOSC), Point No
Point Treaty Council (PNPTC), Washington Department of Ecology (Ecology), Washington
Department of Fisheries and Wildlife (WDFW), Wild Olympic Salmon (WOS), U.S. Fish and
Wildlife Service (USFWS), U.S. Forest Service (USFS), U.S. Soil Conservation District (SCS).
These are abbreviated throughout this Chapter.

Information Resources and Habitat Projects 4.1
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DQ Project Library Summary

The DQ Project Water Resources Library was created, at the request of the Technical Committee
and the Regional Planning Group to: 1) Collect existing information on water resources in the
region; 2) Collect information on other planning processes; 3) Make that information easily
accessible to project participants and staff by organizing it in acentral location and providing
staff support. The DQ Project Water Resources Library is located at the Jamestown SKlallam
Tribal Administration Building in Blyn, Washington.

Information collection began in Summer of 1992, with more thorough organization in Winter of
1993. At first staff spent considerable time searching out information from participating agencies
and from other organizations outside the area. As more DQ Project participants became familiar
with the library, more and more new materials were contributed by project participants. At the
time of printing, the DQ Library filled over 21 feet of linear shelf space.

The types of materialsin the DQ Project Water Resources Library include books, reports, plans,
committee working papers, data sheets, current events articles, newsletters, pamphlets, videos
presentations to the RPG and Technical Committee, audio tapes of RPG meetings, USGS maps,
and maps produced from the DQ GIS. Individual materials are grouped by general subject.
Within each general subject, some materials are large enough to stand on their own and other
smaller or unbound materials are grouped into topic notebooks. Research Support Staff compiled
and updated alibrary bibliography which lists all materialsin the library. The library
bibliography and instructions on how to use the library were made available to RPG members,
Technica Committee members, and members of the public for individual research. The library
has al so been a valuabl e resource for staff support of County work group meetings and the
writing of this plan.

The following briefly summarizes the information collected for the DQ Project Water Resources
Library. Some types of information which were of particular interest to the DQ Project are
described in more
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1. Hydrogeologic Char acterization

This section contains primarily technical information on surface water, ground water,
precipitation, and hydraulic continuity. Flow datafor DQ Project area streams and ditches was
collected and compiled in one notebook (See flow data inventory section, this Chapter). Several
reports characterizing stream-flows in DQ Project area streams are included. DQ committee
working papers add to the base of information (see Sudies by Technical Committee Participants,
this Chapter). A series of USGS technical manuals outline procedures for data collection from
stream gages and two USGS reports eval uate Washington strearnflow data collection.

Thereis asmall amount of precipitation datain the library including a committee working paper
(see Sudies by Technical Committee Participants, this Chapter) and some local precipitation
data. There are several examplesin the library of USDA SCS water supply outlook reports which
are available regularly.

Information relating to ground water includes soils, geology, and general geographic
characterizations. SCS soil surveys have been published for both counties. For Jefferson County,
a 1981 Ecology report is the primary source on hydrogeology, and a study by Jefferson PUD,
(draft) has additional geologic information relating to water supply. In Clallam County, a 1983
USGS water resources study and cross-sections devel oped for arecent Clallam County
ground-water quality study are some of the primary hydrogeologic information available at this
point. Much of this was compiled as a handout for the RPG field trip focusing on ground water.

Several committee working papers and agency reports address hydraulic continuity and ground
water vulnerability. Other information includes characterizations of geography and specific river
systems in committee papers, coastal shore-drift analysis reports, and general statewide
characterizations of ecoregions and hydrology.

2. Fish and Wildlife

Fisheries information includes salmon utilization of streams, the relationship of habitat to fish
production, and fisheries management.
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Fish utilization and status sources include a 1975 Dept. of Fisheries Washington stream catal og,
the 1992 salmon and steelhead inventory, and some additional information in recent reports. The
library aso contains some stream survey data. Recent and current studies are described in detail
later in this chapter. Instream flow studies of varying types have been completed for nearly all
streams and riversin the DQ Project area. A small amount of miscellaneous information has also
been collected on shell fish. (KT has a considerable amount of information on shell fish and
related issues.)

3. Habitat

The Habitat section includes information on the river channel structure and riparian and wetlands
functions and values. Reports, studies, evaluations, opinion papers, and permits were compiled
on gravel traps, aggradation, and sediment transport, primarily for the Dungeness River. Plant
association reports cover the Olympic National Forest and the Dungeness watershed. Most of the
rest of the information is general in nature, including guidelines and manuals on habitat
restoration, values, functions, and management.

4. Water Quality

The Water Quality section includes studies on DQ Project area seawater intrusion, local
watershed action plans, educational materials on water quality, and policy and technical reports
of state-wide and national scope.

5. Land Use and M anagement

The Land Use and Management section contains information on best management practices,
local forest management plans, population projections for the DQ Project area, and Growth
Management planning discussion papers.

6. Agricultureand Irrigation

The Agriculture and Irrigation section includes information specific to the Sequim-Dungeness
irrigation systems, and general irrigation information. This includes historical and current
newspaper articles, water right certificates, ditch flow records, miscellaneous information on
adjudication, and studies on the relationship between |eakage and ground water. General
information includes demonstration projects,
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case studies, guidelines, and discussion papers on irrigation conservation.

7. Conservation and Water Reuse

Several manuals geared to the general public, decision makers, and/or utility managers describe
techniques and planning options for conservation. Information on storage consists of design
options for cisterns and a large-scale storage feasibility study done by the Bureau of Reclamation
in the early fifties. The library has a small but growing set of information on water reuse options,
case studies, and regulations.

8. Education

Thelibrary has a variety of genera water resource educational information including pamphlets,
brochures, classroom manuals, and catalogues of programs. The DQ Project has al'so acquired a
series of educational software which explain waste-water treatment, drinking water, water
conservation techniques, the hydrologic cycle and general hydrogeology, and agricultural best
management practices.

9. Water Law

The Water Law section is made up of legislation, water rights information, court rulings, and
various policy and issues papers related to water laws. Washington State legislation collected for
the library includes WAC's, RCW's, acts and housebills related to water resources and water
quality. Water rights source materialsinclude listings for all DQ Project area water rights and
water claims from Ecology's Water Rights Information System, and certificates of water rights
with lowflow provisions. Adjudication rulings, briefs, memos, and newspaper articles relating to
court cases on water rightsin Y akima, Sinking Creek, and the Dosewallips were collected for the
library. (See 6. Agriculture and Irrigation section for information on SequimDungeness
irrigation water rights.)

10. Planning, Policy, and Gover nment

Government processes, programs, and management are in this section, including information on
collaborative and coordinated planning case studies, techniques, and conflict resolution. Wild
and Scenic river designations, ground-water and flood management, and information on the
coordination of programs (such as Growth Management with
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Coordinated Water Supply Planning or Shoreline Management Act) and Ecology's Trust Water
Rights program make up the remainder of this section.

11. Data M anagement

The Data Management section contains information on the Data Management Task Force
activities, Census data guides, and many case study articles on how to use GIS and data bases as
decision support systems for water resources.

12. Plansand Studies Within the DQ Project Area

This section is a collection of dozens of reports, plans, and studies done within the DQ Project
area. It includes watershed management plans, comprehensive plans, characterization and
assessment reports, flood control plans, and other local works. These have provided valuable
reference materials on water resources and existing programs and recommendations.

13. Processes Similar to Pilot Project

Processes similar to the Chelan process, either in scope or in structure, were researched in the
early stages of the DQ Project. The library includes studies, plans, programs, and case study
descriptions for projects in British Columbia, and throughout the western states.

14. Chelan Agreement Planning

The library includes meeting notes, technical and policy papers, and background information on
the Dungeness-Quilcene Project, the Methow Valley Pilot Project, and the Water Resources
Forum.

15. Video TapeLibrary

Educational "focus sessions," consultant projects, and Technical Committee research
presentations were all video-taped by DQ Project staff or Chimacum High school students. The
most popular video set isthe DQ/USFS film of helicopter flights over therivers, streams, and
shorelinesin the DQ Project area. The library also includes general water education tapes and
tapes describing other watershed planning projects.
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Listing of DQ Project Studies

This section is divided into studies funded by the DQ Project, studies funded by participating
agencies, and studies undertaken by Technical Committee participants.

A. Studies Funded By the DQ Project

The Technical Committee identified alist of short-term studies which filled critical gapsin
the existing information. The following studies were funded by the Regional Planning
Group and completed in 1993. See Chapter 13: RPG Committees, for more information on
the selection process. "Fact Sheets' on each of these are available in the DQ Project library.

A-l. Dungeness River Irrigation Ditch L eakage Assessment:
Montgomery Water Group (MWG) conducted this study with the
cooperation of Roger Schmidt, the Water Users Association, and
ditch managers from each of the ditchesin the system. MWG
conducted flow measurements to quantify seepage from main
ditchesinto shallow aquifers. Thefinal report lists potential
water conservation measures and addresses potential impacts
from conservation on ground water, streams, and wetlands.

A-2. Préiminary Assessment of Seawater Intrusion in Coastal
Water Wellsin Eastern Clallam and Jeffer son Counties: Dr.
Robert Forbes inventoried wells previously tested by the U.S.
Geological Survey for chloride, and other wells throughout the
project area. CH2M Hill managed the project and coordinated
the well testing team of Blaine Ebersold of CH2M Hill, Chuck
Lehotsky and Kirk Sinclair from Ecology, and Ann Soule of the
Clallam County Water Quality Department. The report identifies
areas of potential risk of seawater intrusion.

A-3. Sediment Transport and Deposition in the Lower Big
Quilcene River and Evaluation of Planned Gravel Removal
For Flood Control: Brian Collins gathered existing data and
resurveyed U.S. Army Corps of Engineers cross sections for this
anaysis and evaluation study. Peter Bahls of PNPTC assisted
with the scope of work. Al Latham of JCCD assisted with the
field surveys. Funding for this study was provided in part from
the HCSEG.
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A-4. Instream Flow Recommendations For the DQ Area Salmon and
Steelhead Streams: Joe Hiss of USFWS used the Toe Width
Method to measure stream width to estimate stream flows for
optimum fish habitat. Cooperators included the Jamestown and Port
Gamble SKlallam Tribes, PNPTC, USFS, USGS, NMFS, Ecology,
and WDFW.

A-5. The Status of Anadromous Fish Stocksin the Streams of Eastern
Jeffer son County, Washington: Jim Lichatowich of Alder Fork
Consulting discussed the salmon stock concept and life histories as
related to genetic diversity and harvest management strategies. The
report centers on an overview of the abundance of Pink, Chum,
Chinook Salmon, Steelhead and Cutthroat runsin recent years. A
variety of sources were used in the report including published data,
personal interviews and other community-based information.

A-6. Plan of Study for the Ground- and Surface-Water Resour ces of
the DQ Area: Henry Bauer of USGS inventoried existing
hydrogeologic information for the project area, identified data needs,
and created awork plan for a comprehensive water resource study.
The report covers objectives for the study, water quantity and quality
information needs and methods, costs, and timelines for suggested
work. The results of the proposed 5-year study would provide
information on both surface and ground water resources in the
region to assist long term regional water supply planning, water
rights processing, and land owner decision-making. (For more detail,
see al so the Proposed Data and Research Projects section in Chapter
9: Technical Support.)

A-7. Stream and River Gage I nstallation and Data Collection: Tom
Higgins of USGS installed atotal of 12 gages throughout the DQ
Project area. Site selection considered both fisheries concerns and
hydrogeol ogic information needs. A continuous-record gage was
installed on the Dungeness River at the old Railroad bridge. Staff
gages were installed on the Quilcene River at the Port Townsend
diversion and below the Hatchery diversion, and awire-line gage
was hung from the Highway 101 bridge just below the Hatchery. On
Chimacum Creek staff gages were installed on the Main Stem at
Irondale Road, lower West Fork at Chimacum High School, and the
upper West Fork at West Valley Road. Other gaging sites are
Salmon
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Creek at West Uncas Road, Chevy Chase Creek at South Discovery
Road, Ludlow Creek above Falls, Shine Creek below State Highway
104, Thorndike Creek at Dabob Road, and Donovan Creek. USGS
measured flows monthly from July 1993 through January 1994 and
also measured flowsin April 1994 at each of the gage sites. Local
volunteers were assigned to each gage to take readings between
USGS visits. USGS devel oped stage/discharge relationships to
include gage-height data from volunteers. (Funding to continue the
flow measurement program is needed.)

A-8. Well Log Data Base: The well log data bases alow general
overview anaysis, giving insight into development patterns. These
may also be used to screen well logs for more in-depth
hydrogeological study. Information includes number and location of
all logged wells, time of drilling, altitude of well head and depth of
well and rated flow with no lithology included. Ann Soule of
Clallam County Water Quality Dept. and Welden Clark began
entering information from Dungeness areawell logs for their work
on the Dungeness River Area Watershed Committee. The DQ
Project hired staff to complete data entry on well logs for Eastern
Clallam County, and to create a comparable data base for Eastern
Jefferson County. A preliminary analysis of water wells has been
created for both Jefferson and Clallam Counties.

A-9. USFS Flyover Videos: The USFS Quilcene Ranger District
filmed helicopter flights over arearivers and creeks, funded in part
by the DQ Project. Videos are available for RPG and community
members on Dungeness and Quilcene Rivers and tributaries, Little
Quilcene River, Chimacum, Jimmy Come Lately, and McDonald
Creeks. Also, Marrowstone and Indian Islands coastlines were
filmed.
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B. Studies Funded Recently By Participating Agencies

In addition to the studies funded by the Regional Planning Group, studies were funded recently
by participating agencies which have been useful to the RPG.

B-1. Dungeness River Pink and Chinook Salmon Historical
Abundance, Current Status, and Restoration: Jim Lichatowich
was commissioned in 1992 by the JKT in preparation for the DQ
Project.

B-2. The Status of Pacific Salmon Stocks in the Quilcene Ranger
District: Jim Lichatowich was commissioned by the USFS 1993.
The study includes several DQ area streams in Clallam County not
in the scope of the East Jefferson County study.

B-3. Oral History of Dungeness River Salmon: Jim Lichatowich was
commissioned in 1993 by the JKT to record Dick Goin's
observations of the Dungeness fishery over a period of five decades.

B-4. Review of the Influence Exerted by Environmental Factorson
Spring Chinook Salmon in the Dungeness River: Jim Lichatowich
was commissioned in 1993 by the JKT to study the relationship of
environmental factors such asriver flow peaks, minimums, average
flows, and precipitation on salmon abundance.

B-5. East Jefferson County Groundwater Characterization Study:
Economic and Engineering Services and Pacific Groundwater Group
were commissioned by Jefferson County PUD in 1993 for this study.

C. Studies By Technical Committee Participants

Technical Committee discussions spurred a number of participants to research specific topics for
presentation at Committee meetings or RPG meetings. Contributors for these "discussion papers"
included: Welden Clark, Technical Committee co-chair, Virginia Clark, Recreation Caucus
member, Pat Wennekens, Environmental Caucus member, Ann Soule, Clallam County Water
Quality Dept., and Cindy Y oung, DQ Project Research Staff.
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C-1. Description of the Big Quilcene River and Tributaries: Description of landmarks of the
entire Big Quilcene system by river miles. W. Clark and V. Clark, September 1992.

C-2. An Overview of the Water Resour ces of the DQ Project Area: A first cut at quantifying
the water "budget” of the project areafor early Regional Planning Group discussions. W.
Clark and V. Clark, March 1993.

C-3. Sedimentation Ecology asit Appliesto Salmonid Spawning and Development:
Summarization of sediment movement principles and gravel sizes for salmon spawning
regquirements. P. Wennekens, April 1993.

C-4. Dungeness River Daily Flows and Bedload Estimates. Estimation of bedload by year
based on flow/transport relationships developed by Northwest Hydraulic Consultants. W.
Clark, April 1993.

C-5. Technical Note on Hydrologic Cycle - Hydraulic Continuity -Water Budget: Additional
general hydrogeologic information compiled to built on the March Water Resources
Overview. P. Wennekens, May 1993.

C-6. Terrain Modeling of the Dungeness River System: Examples of three-dimensional water
shed quad maps derived from elevation data. W. Clark, and V. Clark. June 1993.

C-7. Hydraulic Continuity - Focus on Sequim Valley Drainage: Summarization of hydraulic
continuity terms, and principles and areas by hydraulic continuity classification based on
geology. P. Wennekens, June 1993.

C-8. Hydrologic Cycle - Infiltration / Hydraulic Continuity, A Look at Some Basics:
Hydrologic cycle basics and summarization of information on water movement in soil. P.
Wennekens, June 1993.

C-9. Notes on the Dungeness River System ...Flows and Precipitation: An exploration of the
relationship of flow data, snow pack, and precipitation data to regional climate. W. Clark,
July 1993.

C-10. Characterization of the Water Wells of Eastern Clallam County: Preliminary results
for the Sequim-Dungeness area from the DQ Project well log data base. W. Clark, and A.
Soule. September 1993.
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C.11. Graveling the Dungeness. Discussion of the historical gravel environment of the
Dungeness River including human's influence. P. Wennekens, November 1993.

C.12. An Overview of Regional Climate and Weather Information Relevant to the
Northeast Olympic Peninsula: This outline summarized research collecting data on
precipitation, wind, stream flow, and satellite weather patterns showing the degree of
variability and the lack of predictable patternsto water quantities. W. Clark, and V.
Clark, December 1993.

C.13. Comparison of Recommended Flowsto Recorded Flowsfor Streams of Eastern
Jeffer son County: Preliminary comparisons of recorded stream flow data to
recommended flows for optimum fish production from the USFWS study (Hiss, 1993)
for Chimacum Creek and Little Quilcene River. Also included preliminary inventory of
water right quantities and flow data for the whole DQ Project area. C. Y oung, November
1993.

C.14. Comparison of Recommended Flowsto Recorded Flowsfor Streams of Eastern
Clallam County: Preliminary comparisons of recorded stream flow data to
recommended flows for optimum fish production from the USFWS study (Hiss, 1993)
for most Clallam County streams. C. Y oung, March 1994.

C.15. Characterization of the Dungeness-Quilcene Region and Its Water Resour ces,
Chapter 2, DQ Plan: Summarization of much of the available information on the
physical environment of the N.E. Olympic Peninsula, including information created by
the DQ Project Technical Committee. The final version of this document comprises
Chapter 2. W. Clark, June 1994.

C.16. Water Use Overview: Current and Projected Water Use in the Dungeness-Quilcene
Project Area, Chapter 3, DQ Plan: Compilation and analysis of data on population
projections, water systems, agriculture and industry water use, single domestic well use,
and water sources. Also, a partial water use inventory isincluded. A final version of this
report isincluded in Chapter 3: Water Use. C. Y oung, June 1994,
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Inventory of Planned and Recent Habitat Studies and
Projects

The studies and projects described below add to the body of knowledge about our watershed. In
some areas, agreat deal of work has been done (such as the Dungeness River), while other areas
remain data-poor, calling for comprehensive work in the future. Some of the studies described
here are referenced in Appendix A: References.

This section is divided by county. Within each county section, projects are grouped by whether

the projects are primarily assessment studies,

habitat protection, or restoration and enhancement projects.

e Watershed assessment is a problem analysis process to develop and document a
scientifically-based understanding of the processes and interactions occurring within a
watershed. Components of habitat problem assessments can include hydrogeological and/or
biologica study and analysis.

e Habitat protection is an action taken or a decision made that protects the physical and/or
biologica environment in a watershed.

e Habitat restoration is an action taken to correct specific problems identified through
watershed analysis or other full watershed inventory process.

e Fisheriesor habitat enhancement is an action taken to create conditions in the physical or
biological environment that will optimize survivorship of the population in question.

Eastern Clallam County Projects

A. Habitat Assessment

A-1. Dungeness River Habitat Analysis:

» Channel Praoblem Definition: In 1992 the JKT commissioned a study by Jack
Orsborn and Steve Ralph to assess available information and define problemsin
the Dungeness River basin system. In 1993, phase 2 of the Tribe's study included
monitoring channel stability in the lower 10 miles of the river. This hasincluded
assessing gravel scour and deposition and potential impacts to chinook and pink
salmon redds.
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o  Stability Assessment: As part of Clallam County's Jobs for the
Environment grant, the County will compile new cross sections
of the Dungeness River channel in the winter of 1994-95 to
assess stability.

e Habitat Inventory: In 1994, the USFS and the KT are building
on previous studies by conducting a comprehensive habitat
inventory in the Dungeness River System. The inventory will
assess habitat features, temperature, and channel analysis,
particularly in the lower 9 miles. The KT received a Jobs for
the Environment grant in 1994 to assist the inventory project.
NOSC has a'so contributed to this project.

» Erosion and Culvert Inventory: In the spring of 1995, Clallam
County under the Jobs for the Environment grant will conduct
an inventory of erosion sites and culverts on the Dungeness
River in order to determine priorities for restoration work.
WDFW will aso beinvolved in the inventory work.

A-2. Ambient Monitoring Project: Starting in 1993 and continuing
in 1994, the PNPTC with funding from the Centennial Clean
Water Act Program will conduct fish habitat inventories, and
temperature, sediment, and macroinvertebrate sampling in
Siebert, McDonald, and Salmon Creeks.

A-3. Stock Analysis Studies:

» Dungeness Stock Status: Jim Lichatowich was hired by the JKT
in 1992 to assess Dungeness River pink and chinook salmon
historical abundance, current status, and restoration. In 1993
Lichatowich also completed for the JKT an oral history of
Dungeness salmon with Dick Goin, local fisherman.

o Small Stream Stocks Status: In 1993 the USFS Quilcene Ranger
District commissioned Jim Lichatowich for a stock status
assessment study including McDonald and Jimmy Come Lately
Creeks.

* Environmental Factors: In 1993 the JKT commissioned a study
by Jim Lichatowich on the influence of natural environmental
factors on spring chinook in the Dungeness. Joe Hiss, USFWS,
in 1994 is studying the influence of historical factors such as
dikes, forest practices, and road
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construction and possible correlation to Dungeness chinook declines.

» Dungeness Pink Outmigration: Joe Hiss, USFWS, is sampling in 1994 and 1996 for
juvenile pink salmon to determine timing of out-migration. Results will determine
timing for release of hatchery coho to prevent impacts on pinks. USFWSisaso
planning similar sampling for chinook in August and September, if workload permits.

A-4. Instream Flow Studies:

* DungenessRiver: Inthe late 1980's an Instream Flow Incremental M ethodology
(HIM) study was started for the Lower Dungeness River. Preferred flows were
established in 1990 for the Dungeness River.

o Small Streams: In 1993 USFWS established preferred flows for fish for other Clallam
County streams and made recommendations for Bell, Cassalery, Chicken Coop,
Gierin, Jmmy Come Lately, Johnson, McDonald, Meadowbrook, and Siebert Creeks.

B. Habitat Protection

B-1. Forest Practicesand County Land Use Review: The JKT with funding from the Timber,
Fish, and Wildlife Program (TFW) will continue to review proposed logging, water rights,
and other land use activitiesin Clallam County and the N.E. Olympic Peninsula. The goal
Isto eliminate or reduce negative impact to fish habitat.

B-2. Dungeness River Bank Stabilization: In 1994 Clallam County received afive-year EPA
319 grant for amodel bank stabilization project. Dikes upstream of the BPA power lines
which constrict the stream channel may be removed to restore channel geometry. Clallam
County will address the management of dikes, particularly the Army Corps dike near the
Sequim water intake.

B-3. Dungeness Screens Upgrading: The fish screens on the Highland ditch intake were
replaced in 1993-94 by the Highland Ditch Company and WDFW.

B-4. Dungeness Gravel Traps: WDFW is continuing assessment of the impact of gravel traps
on salmon, in conjunction with JKT habitat inventory studies. Only 2 HPA permits
specifically for gravel traps have been approved for 1994 while the assessment
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continues. a project downstream of the schoolhouse bridge and a
project near Dungeness M eadows across from the dike.

B-5. Pollution Prevention: In 1993 CCCD, JCCD, VV SU Cooperative
Extension Services contracted with JKT to provide one-on-one
outreach and educational workshops on soil protection, water quality
protection; and water conservation to landowners in the DQ Project
area, funded by a pollution prevention grant from EPA. These
contracts have enabled the organizations to integrate their current
activities with an expanded outreach program. The Conservation
Districts began work with agricultural and forest landownersin
December 1993, and Cooperative Extension is now beginning
residential landowner education through a"Home* A* Syst”
program. The program will continue through spring 1995.

B-6. Habitat Protection in Agricultural Areas. The CCCD in
cooperation with SCSin 1990-92 installed 8,188 feet of fencing to
protect stream corridors on Casselary and Bell Creeks. Stock water
troughs and/or stock crossing bridges were a'so constructed on
Casselary, Béll, Gierin, Agnew, and Chicken Coop Creeks. In
1992-93, CCCD and SCS worked with Clallam County to install
1,700 feet of fencing along Matriotti Creek. In 1993 the CCCD
installed 6,510 feet of fencing to protect Gierin, Agnew, Chicken
Coop, and Meadowbrook Creeks.

C. Restoration and Enhancement

C-1. Dungeness River Habitat:

* Overwintering Pools: In 1993 aland owner built salmon resting
pools/overwintering ponds below the Hatchery and at Olympic
Game Farm on the Dungeness River. Clallam County built

resting
pools on Clallam County property along the River.

*  Meadow Creek: In 1994 the Dungeness M eadows Homeowners
Association and property owners will work with NOSC, North
Olympic Land Trust, and Clallam County to restore the habitat

at
Dungeness Meadows on Meadows Creek, atributary to the
Dungeness.
» Bank Stabilization: In 1994 1200 feet of shoreline on the
Severson
property located downstream of the railroad bridge will be
restored
and stabilized by Clallam County under the Jobs for the
Environment grant. Also, in 1994-95 Clallam County will
stabilize
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C-2. Dungeness Stock Enhancement:

C-3. Johnson Creek Habitat:

C-4.

the bank and re-establish the riparian zone on the west side of theriver,
upstream from the schoolhouse bridge. This [+1/4 acre project is
associated with the Anderson Road extension project.

» General Restoration: CCCD in 1994 received a grant from Ecology for
Dungeness River area stream restoration projects. Over the next two years,
CCCD will coordinate with the Clallam County Jobs for the Environment
grant projects.

A chinook captive broodstock
program seeks to capture
juvenile chinook and rear them
to adulthood at the Hurd Creek
hatchery and area net pens.
Juveniles are captured from
redds as emergent fry, and in
1994 will be captured in the eyed
egg stage in redds at high risk of
scour from high flows. The
Project began in the spring of
1993 (1992 brood), and first
progeny is scheduled for release
in 1996. Thisisajoint project
between JKT, WDFW, and
NOCS, with technical assistance
from USFWS and NMFS. A
similar program for lower pink
salmon isin the planning stages,
with a draft report due in the fall
of 1994.

Highland Irrigation District, the
JKT, and Clallam County
worked in 1990 on landslide Dungeness Chinook Brood Stock Program
reparation and prevention of

associated water quality problems. Thistrio aso worked with the CCCD and
Ecology's Y outh Conservation Corp to plant several hundred conifer

Dungeness Chinook Brood Stock Program seedlings in the riparian corridor of
Johnson Creek.

Matriotti Creek Habitat: NOSC, Clallam County, CCCD, and

SCS, working with alocal educational program, conducted

habitat restoration on Matriotti Creek near Grey Wolf School in

1992-93. Meanders were restored, pools formed, large woody
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debris placed, and trees were planted. Education programs will

continue on this creek. In 1994, CCCD and SCS will work with

Matriotti tributary landowners through DNR's Stewardship

Incentives Program to fence, install stock troughs, create pools and

gravel beds, and build stock bridges.

C-5. Gierin Creek Habitat: Land owners, with funding and technical
support from DNR's Stewardship Incentives Program, the
Agricultural Stabilization and Conservation Service, CCCD, and
SCS began work in 1993 to restore Gierin Creek. A new,
meandering channel was dug, pools were created, and rocks were
added. Trees were planted aong the bank, and some fencing was
installed. Over the next four years the landowners hope to restore 5
miles of the creek.

C-6. Meadowbrook Habitat: CCCD and SCS worked with landowners
to restore 1100 feet of habitat on Meadowbrook Creek in 1993.
Pools were formed, gravel added, meanders restored, large woody
debrisinstalled, and trees planted.

C-7. Upper Watershed Habitat Restoration: The USFS has proposed
restoration projects in eastern Clallam County in the upper
watersheds. If specific project and sites are approved and funded,
most will be completed in 1994 and 1995.

. Culvert Fish Passaize: The USFS plansto replace or install
culverts to provide fish passage in Gold Creek (tributary to
the Dungeness River) and Jimmy Come Lately Creek.

. Riparian Forest Mana eg ment: The USFS plans to plant
conifers such as cedars along upper Gold Creek and the
lower Gray Wolf (both tributaries to the Dungeness River).
Sites have been identified in the immy Come Lately Creek
watershed for tree pruning and thinning which will
encourage understory development, thus improving habitat
diversity.

. Road Obliteration: Road obliteration projects, possibly
including culvert removal, restoration of stream crossings,
fill[Slope retrieval, scarification, waterbar construction,
and/or erosion control have been proposed for the Jimmy
Come Lately watershed.
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Eastern Jeffer son County Projects

A. Water shed Assessment

A-1. Big Quilcene River Watershed Analysis and Restoration: In 1994 the USFS completed a
preliminary watershed assessment under the Clinton Forest Plan FEMAT. In the summer
of 1994 the USFWS, Olympic National Forest, USFS Quilcene Ranger District, and DNR
will complete the follow-up preliminary watershed analysis, and then begin indicated
restoration work on federal and non-federal lands.

A-2. Big and Little Quilcene Rivers Monitoring: The City of Port Townsend has been
working with the USFS on several assessment projects including water quality monitoring
and watershed-use monitoring.

A-3. Ambient Monitoring Project: Since 1993, PNPTC, with funding from the Centennial
Clean Water Act Program has been conducting fish habitat inventories and
maeroinvertebrate monitoring in Salmon and Donovan Creeks, and the Little Quilcene
River, including Howe and Ripley Creeks. The work is expected to be completed by 1995.

A-4. Stream Water Quality Monitoring: JCCD, with Jefferson County documented water
quality in streams leading into Quilcene Bay in 1993. In 1994 the JCCD will be
monitoring water quality in streams feeding into Discovery Bay as part of the Discovery
Bay Watershed Management planning process.

A-5. Stream Temperature Study: In 1992 and 1993 the PNPTC conducted stream temperature
monitoring at 29 sitesin Hood Canal including the Little Quilcene River, Leland,
Donovan, Ripley, Tarboo, Chimacum, Shine, and Thorndike Creeks. Temperatures were
compared to state water quality standards to determine if high temperatures were a factor
effecting salmon populations.

A-6. Stock Status Studies: In 1993 the DQ Project RPG and the USFS Quilcene Ranger
District, each funded stock status assessment studies by Jim Lichatowich. All of the
streams in Eastern Jefferson County were included in the studies.

A-7. Small Stream Spawning Surveys. WOS assisted the PNPTC with spawning surveys on
Tarboo, Thorndike, Ludlow,
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Chimacum, and Shine Creeksin 1993, and will continue to do more
surveysin 1994.

A-8. Hood Canal Habitat Inventory: In 1993, the PNPTC and USFWS
conducted habitat inventories in Hood Canal streams including
Tharndike and Shine Creeks.

A-9. Sediment Transport and Deposition in Lower Big Quileene
River: In 1993 The DQ Project RPG, the HCSEG, and the Port
Gamble SHIlalam Tribal Fisheries Office funded a study by Brian
Coallins to discuss sediment depositional patternsin the lower river,
and to evacuate the effectiveness of proposed gravel traps and their
impacts on fisheries habitat.

A-10. Snow Creek Coha Study: Habitat and natural production
information on adult, fingerlings, and smolts were collected in Snow
Creek in 1993 and 1994 as part of aPNPTC effort to evaluate
options for habitat enhancement and supplementation of Hood Canal
coho salmon. Thisinformation will be used in alimiting-factor
analysisto evaluate options for enhancement and supplementation of
salmon stocks in Hood Canal. Actual projects may beginin 1995 if
funding can be secured.

A-11. Instream Flow Need Studies: In 1985, Jefferson County PUD #1
commissioned Hosey and Associates for an instream flaw
incremental methodology (IFIM) study on the Big Quilcene River.
USFWS and the PNPTC will review original data from the study in
1994. In 1993, USFWS took toe-width measurements to determine
preferred fish flows in streams in eastern Jefferson County. Included
in the study were Chimacum, Contractors, Howe, Leland, Ludlow,
Ripley, Shine, Tarboo, Donovan, Salmon, Snow, and Thorndike
Creeks and the Big and Little Quilcene Rivers. USFWS also
determined preferred fish flows for Penny Creek. From these
studies, there are now "Instream Flow Needs For Fishery Resources®
for al of the rivers and streamsin the DQ Project area. In some
cases, further analysis of these determinationsis needed.

A-12. Culvert Inventory: OPF and WOS with funding from a Jobs for
the Environment grant are conducting an inventory of culvertsin
Eastern Jefferson County in coordination with Jefferson County
Public Works Department. The project will evaluate potential fish
impasses throughout the county.
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B. Habitat Protection

B-1. Habitat Protection in Agricultural Areas: JCCD, with WOS and NOSC assisted
landowners with planning, funding, and labor for stream fencing projectsin 1992 and
1993, and will be continuing in 1994. Areas affected by the fencing include Chimacum,
Leland Creek, Cemetery Drain (tributary to Quilcene Bay), Hauk Creek (tributary to
Salmon Creek), and Tarboo Creek. In 1994 Chimacum and Beaver Valley fencing will be
funded by a OPF Jobs for the Environment grant.

B-2. Big Quilcene River Sediment Control: In 1993 JCCD worked with landowners,
government agencies, Tribal, State, and Federal fisheries personnel to establish gravel
traps to intercept the sediments that accumulate during storm events. Gravel traps
successfully filled in December 1993.

B-3. Forest Practicesand County Land Use Review: The JKT with funding from the Timber,
Fish, and Wildlife Program (TFW) will continue to review proposed logging and other
land use activities on the N.E. Olympic Peninsula, in "usua and accustomed" fishing and
hunting areas. The goal of the program is to eliminate or reduce negative impacts to fish
habitat.

B-4. Pollution Prevention: In 1993 CCCD, JCCD, WSU Cooperative Extension Services
contracted with JKT to provide one-on-one outreach and educational workshops on soil
protection, water quality protection, and water conservation to landowners in the DQ
Project area, funded by a pollution prevention grant from EPA. These contracts enable the
organizations to integrate their current activities with an expanded outreach program on
pollution prevention. The Conservation Districts began work with agricultural and forest
landowners in December 1993, and Cooperative Extension is now beginning residential
landowner education through a"Home* A* Syst" program. The program will continue
through spring 1995.
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Wild Olympic Salmon Volunteers “ cleaning” spawning gravelsin Jefferson Count (WOS)
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C. Restoration and Enhancement

C-1. Andrews Creek Habitat: In 1994, WOS and OPF with funding from a Jobs for the
Environment grant, will excavate canary grass, plant trees, and install large woody debris
on Andrews Creek, tributary to Snow Creek.

C-2. Big and Little Quilcene Rivers Upper Water shed Restoration: The USFS, in
coordination with the City of Port Townsend, has been working on road obliteration
projects, erosion control, fish habitat improvements, and the devel opment of Best
Management Practices on Forest Service land in the watersheds. These projects are
improving water quality and decreasing potential impacts on fish habitat by making
improvements in upper watershed conditions. The City will apply for a Centennia Clean
Water Fund grant for further water quality projects.

Quilcene Tributaries Channel Restoration: 1n 1993 the
USFS added woody debris and rocks to create pools, and
improved the outlets of culvertsin Townsend Creek and the
North Fork of Tunnel Creek, both tributaries to the Big
Quilcene River. The Forest Service plansto improve fish
passage through culverts on the South Forks of Tunnel
Creek.

Erosion Prevention: Work will continue in 1994 to prevent
further erosion from the 1993 landslide on the Big Quilcene
near the City's water diversion.

Riparian Management: The Forest Service has identified
sitesin the Big and Little Quilcene upper watersheds for
tree thinning and pruning which will improve the forest
habitat diversity by encouraging understory devel opment.
Dam Improvements: In 1994 the City of Port Townsend
will rebuild the Little Quilcene River diversion dam,
damaged by a 1993 flood event, to include afish ladder to
provide access to habitat in the upper watershed and a
screen to keep fish out of the diversion.

C-3. Big Quilcene Fisheries Enhancement: A captive broodstock program for early chum
was started in 1993 as a cooperative effort between USFWS, PNPTC, WOS, and HCSEG.
C-4. Bones Creek Reconstruction: The PNPTC, the HCSEG, Seton
Construction, and WOS bypassed 120 feet of culvert and
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reconstructed the creek bed on Bones Creek in 1993. (Bones Creek is between Shine Creek and
the Hood Canal Bridge.)

C-5.

C-6.

Chimacum Creek Habitat: WOS volunteers cleaned gravel bedsin Chimacum Creek in
1993. WOS plans to place log weirs in Chimacum Creek to create turbulence and pools that
will continuously clean the gravels downstream. In 1993 the NOSC funded work with the
JCCD, WOS, and landowners to improve habitat in Chimacum Creek including stream
fencing, placing rocksin the creek, and stream bank revegetation. In 1994, they plan to
create resting "holes” for fish with woody debris and to construct additional fencing. The
Conservation District will also be working with irrigators to improve system efficiency.
Chimacum Tributaries Habitat: In fall of 1994, WOS and OPF with funding from a Jobs
for the Environment grant, will plant trees and removing canary grass along Barnhouse,
Putaansuu, and Naylors tributaries to Chimacum Creek.

. Naylors Creek: In 1993 WOS volunteers cleaned gravel bedsin
Naylors Creek tributary. In 1994 WOS, OPF, and Peace Trees
project with funding from a Jobs for the Environment grant will
install large woody debris and an off-stream channel for Coho
overwintering on Naylors Creek.

. Putaansuu Creek: In 1993 WOS volunteers made necessary
changesto fish ladders to promote fish passage on the Putaansuu
tributary. WOS will also research and construct subsurface
dam-to-pool flows to increase rearing habitats for silver salmon
fry. In 1994 WOS and OPF with funding from a Jobs for the
Environment grant will repair log weirs and install " Perkins
watering troughs' to prevent stream bank erosion from cows.

C-7. Little Goose Creek Fish Passage: In 1993 WOS volunteers made changes to fish ladders

to promote fish passage on Little Goose Creek, atributary to Oak Bay.

C-8. Ludlow Creek Habitat and Fisheries Enhancement: WOS volunteers will remove debris

and wash gravelsin Ludlow Creek in 1994. WOS will install and monitor in-stream salmon
egg incubators.

C-9. Salmon Creek Fisheries Enhancement: WOS is currently working with the NOSC and

WDFW to restore Salmon Creek early fall chum to historic levels. WOS will monitor
remote site incubators and re-fit an existing hatchery facility to restore the

4.24 Information Resources and Habitat Projects



Dungeness-Quilcene Water Resources Management Plan

creek's near-endangered chum stock. Salmon Creek stocks may eventually be used to
restock Chimacum Creek.

C-10. Salmon Creek Water shed Restoration: The USFS has planned road obliterations and
forest thinning and pruning to encourage undergrowth in the upper Salmon Creek
watershed in 1994. The USFS also plans to improve fish passage on Salmon Creek.

C-11. Snow Creek Riparian Management: In 1994 the Forest Service plansto improve fish
passage through a culvert and has identified sites for tree pruning which will encourage
undergrowth in the upper watershed.

C-12. Tarboo Creek Habitat Restoration: In 1993 WOS rebuilt fish ladders to promote fish
passage on Tarboo Creek. The JCCD worked to restore the original creek channel. WOS
volunteers worked with the JCCD to improve stream channel stability on a Tarboo
tributary, and will utilize a pond to provide rearing habitats for silver fry. In 1994 OPF and
WOS with funding from a Jobs for the Environment grant will work with PNPTC, Pope
Resources, and Jefferson County Public Works to install weirs and repair a culvert to
improve fish passage.

C-13. Tarboo Creek Fisheries Enhancement: WOS installed and monitored remote site
incubators on Tarboo Creek in 1993.

C-14. Thorndike and Shine Creeks Habitat: WOS is currently working with Pope Resources,
HCSEG, and PNPTC to restore fish habitat during timber harvest work on Thorndike
Creek. WOS volunteers have planned restorations to help chum salmon pass through
beaver dams and reach spawning areas in the upper Thorndike watershed.

C-15. Thorndike and Shine Creeks Fisheries Enhancement: A captive broodstock program
for coho on Thorndike and Shine Creeks was initiated in 1993 to assist in rebuilding
natural coho stocks in the North Hood Canal. Cooperating organizations for the broodstock
program are the PNPTC, USFWS, the HCSEG, WDFW, Long Live the Kings, and the
NMFS. WOS volunteers installed and monitored remote site incubators on Thomdike and
Shine Creeksin 1993. In 1994 WOS volunteers will also monitor the chum eggs.
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Inventory of Stream Flow Data

The amount of stream flow data for streams throughout the DungenessQuilcene area varies
greatly. Some streams, such as the Dungeness River have decades a€ continuous records while
other smaller creeks may have none or very little data. The following is not a complete inventory
of all flow measurements. Many dozens of unnamed or lesser-known creeks or tributaries are not
included, even though miscellaneous flow measurements may have been taken at one time. This
summary lists both historical and current flow data collection efforts for the larger streams which
were included in DQ Project discussions.

Eastern Clallam County

1.

Bagely Creek: A small number of miscellaneous flow measurements on Bagely Creek were
taken by the USGS in the 1940's, 50's, and 60's. More consistent flaw measurements were
taken by Ecology from 1988 through 1991, primarily in the spring and summer months.
There are no gaging efforts at present.

Bell Creek: Miscellaneous flow measurements an Bell Creek were taken by the USGS in the
early 1940's, 50's, 60's, and late 70's. More consistent flow measurements were taken by
Ecology from 1987 through 1991, primarily in the spring and summer months. There are no
gaging efforts at present.

Casselary Creek: Miscellaneous flow measurements on Casselary Creek were taken by the
USGSin the 1950's, 60's, and 70's. More consistent flaw measurements were taken both at
the mouth and just above at afarm by Ecology. Ecology recorded flaws April through
September from 1986 through 1991. There are no gaging efforts at present.

Dean Creek: Peak flow data only was recorded monthly by the USGS from 1949 through
1970. There are no gaging efforts at present.

Dungeness River: The Dungeness River has the most extensive data of any in the DQ
Project area. Dungeness River flow was continuously recorded from 1898 through 1902.
Continuous gaging was recommenced in 1923 by the USGS above all diversions and
continues to the present. Over 100 miscellaneous
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measurements have been taken at various sites by the USGS from 1898 through 1979, by
Ecology from 1986 through 1991, and the JKT in 1992 and 1993. Also, many of the
tributaries have been measured at various times. From August 1993 to May 1994, the USGS
with cooperative funding from the DQ Project, operated a second continuous gaging site
below all diversions at the Railroad Bridge Park. A staff gage will remain at the Railroad
Bridge site and USGS will measure flow there every other month until September 1994,
funded by Ecology's Water Quality Program. Additional funding is needed to continue
gaging efforts at the Railroad Bridge site.

Geirin Creek: Severa miscellaneous flow measurements were taken on Gierin Creek by the
USGSin the 1950's, 60's, and 70's. There are no gaging efforts at present.

Jimmy Come Lately Creek: A dozen flow measurements were taken on immy Come
Lately Creek by the USGS in the 1950's, 60's, and 70's. Ecology took more consistent flow
measurements from 1988 through 1992, primarily April through October. There are no
gaging efforts at present.

Johnson Creek: Ecology took over 100 flow measurement on Johnson Creek from 1986
through 1991, primarily April through October. Also, a couple of measurements were taken
by the JKT in 1992. There are no gaging efforts at present.

Matriotti Creek: The USGS took a couple of flow measurements on Matriotti Creek in
1978. Ecology took consistent flow measurements from 1986 through 1991, primarily from
April through October. There are no gaging efforts at present.

10. McDonald Creek: The USGS took atotal of several dozen flow measurements on

McDonald Creek at 4 different sitesin the 1940's, 50's, 60's and 70's. Ecology took flow
measurements from 1988 through 1991, April through October. There are no gaging efforts
at present.

11. M eadowbr ook Creek: The USGS took a small number of flow measurements on

Meadowbrook Creek in the 1940's, 5Us, 60's, and 70's. Ecology took consistent
measurements from 1986 through 1991, primarily April through October. There are no
gaging efforts at present.

12. Siebert Creek: A continuous recording gage was operated by the USGS from 1952 through

1969 on Siebert Creek. In addition, a
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small number of miscellaneous flow measurements were taken by the USGS in 1949 and the
late'70's. Ecology took measurements from 1988 through 1991. There are no gaging efforts
at present.

Eastern Jefferson County

13. Big Quilcene River: The USGS took a small number of miscellaneous flow measurements
on the Big Quilcene River in the 1920's and in the '50's, and measured monthly peak flow
from 1961 to 1968. The USGS operated a continuous gaging station for one year in 1971-72.
Jefferson County took monthly flow measurements for ayear in 1986-87, and again in
1992-93. Penny Creek, atributary to the Big Quilcene, was monitored for peak flows only
between 1949 and 1968. In July 1993 the USGS, with cooperative funding from the DQ
Project installed a staff gage on the Big Quilcene between the Hatchery diversion and the
return flow, and awire-weight gage was installed at the Hwy. 101 bridge just below the NF
Hatchery. The DQ Project cooperatively funded monthly flow measurements to calibrate the
gages from July 1993 to January 1994. Hatchery personnel began ongoing daily readings of
the two gages near the Hatchery in July. Additional funding is needed to continue the data
collection at the Hatchery diversion and at Hwy 101. In August 1993 the USGS, with
cooperative funding from the DQ Project also installed a staff gage on the Big Quilcene
above the City of Port Townsend diversion to be read regularly by City personnel. USGS
technicians encountered difficulties measuring the flow at the gage location. The gage was
removed and reinstalled at a different location January 1994. Funding is needed to continue
calibrating and maintaining the gage at the Port Townsend diversion.

14. Chevy Chase Creek: In June 1993 the USGS, with cooperative funding from the DQ Project
installed a staff gage on Chevy Chase Creek (a.k.a. Quimper Creek). WOS volunteers began
ongoing collection of gage height datain June. USGS took flow measurements at the sites
monthly from July 1993 through January 1994 to correlate gage height to stream flow for the
volunteers. In January 1994 JCCD, with funding from the Centennial Program began taking
periodic flow measurements and will continue through October 1994. In addition, volunteers
will record gage
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15.

16.

height between JCCD visits. For the ongoing gage height readings to be useful in the future,
additional flow measurements are needed to maintain gage-height/stream-flow relationships
beyond October 1994.

Chimacum Creek: The USGS took a small number of flow measurements on the main
stem, west fork, and east fork in the 1940's and 50's. The USGS also operated a continuous
flow gage on the west fork from 1953 through 1958. Ecology took flow measurements on
the main stem and the west fork from 1986 through 1991. The JKT took several
measurements on the main stem and the west fork in 1992. In June 1993 the USGS, with
cooperative funding from the DQ Project installed staff gages on Chimacum main stem at
Irondale Road, and on the upper west fork at West Valley Road. WOS volunteers and JCCD
began ongoing collection of gage height data. USGS took flow measurements at the sites
monthly from July 1993 through January 1994 to correlate gage height to stream flow for the
volunteers. An additional flow measurement was taken by USGS in April 1994 to recalibrate
gage-height/stream-flow relationships after winter flooding. A third staff gage was installed
on the lower west fork at Chimacum High School in September 1993 by the USGS for
Ecology's Water Quality Program. Chimacum High students and JCCDs began ongoing
collection of gage height datain September 1993. However funding was cut for flow
measurements needed to correlate gage height to stream flow shortly after gage installation.
For the ongoing stream height readings to be useful in the future, additional flow
measurements are needed to maintain gagehei ght/stream-flow relationships.

Contractor's Creek: Ecology took flow measurements on Contractor's Creek from 1986
until 1991. JCCD with funding from the Centennial Program installed a staff gage in
January 1994 on Contractor's Creek and will take periodic flow measurements on
Contractor's Creek from January through October of 1994. In addition, volunteers will
record gage height between JCCD visits.

17. Donovan Creek: One flow measurement was taken on Donovan Creek by USGS in 1951.

Ecology took several flow measurements a year from 1988 until 1991. Jefferson County
took flow measurements for ayear in 1986-87 and twice monthly in the winter of 1992-93.
In June 1993 the USGS, with cooperative
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funding from the DQ Project installed a staff gage on Donovan Creek, 2.5 miles North of
Quilcene. WOS volunteers began ongoing collection of gage height datain June. USGS took
flow measurements at the sites monthly from July 1993 to January 1994 and an additional
measurement in April 1994 to correlate gage height to stream flow for the volunteers. For
the ongoing gage height readings to be useful in the future, additional flow measurements
are needed to maintain gage-height/stream-flow relationships.

18. Eagle Creek: Ecology took several flow measurements a year on Eagle Creek in 1986 and
from 1988-91. JCCD with funding from the Centennial Program installed a staff gage in
January 1994 on Eagle Creek and will take periodic flow measurements from January
through October of 1994. In addition, volunteers will record gage height between JCCD
vigits.

19. Little Quileene River: The USGS took several flow measurements on the Little Quilcene
River and several tributariesin 1925-26. The USGS operated a continuous flow gage for one
year in 1926-27 and again from 1951-58. Ecology measured flows several times ayear from
1987-91. Jefferson County took flow measurements on both the main river and tributary
Leland Creek for ayear in 1986-87 and on the main river for several months in the winter of
1992-93. In April of 1994 the City of Port Townsend funded the USGS to install a staff gage
below the City's diversion and to take monthly stream flow measurements to correl ate the
gage.

20. Ludlow Creek: The USGStook several flow measurementsin 1952. Ecology took several
flow measurements a year from 198691. Jefferson County took flow measurements for one
year in 1991-92. In June 1993 the USGS, with cooperative funding from the DQ Project
installed a staff gage on Ludlow Creek. WOS volunteers began ongoing collection of gage
height datain June. USGS took flow measurements at the sites monthly from July 1993 to
January 1994 to correlate gage height to stream flow for the volunteers. An additional flow
measurement was taken by USGS in April 1994 to recalibrate gage-height/stream-flow
relationships after winter flooding. For the ongoing gage readings to be useful in the future,

additional flow measurements will be needed to maintain the gage-height/stream-flow
relationship.
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21. Salmon Creek: The USGS took severa flow measurements on Salmon. Creek in 1952.
Ecology took several measurements ayear from 1986-91. In June 1993 the USGS with
cooperative funding from the DQ Project installed a staff gage on Salmon Creek. WOS
volunteers began ongoing collection of gage height datain June. USGS took flow
measurements at the sites monthly from July 1993 to January 1994 to correl ate gage height
to stream flow for the volunteers. An additional flow measurement was taken by USGSin
April 1994 to recalibrate gage-height/stream-flow relationships after winter flooding. In
January 1994 JCCD with funding from the Centennial Program began taking periodic flow
measurements on Salmon Creek and will continue through October 1994. In addition,
volunteers will record gage height between JCCD visits. For the ongoing gage readings to
be useful in the future, additional flow measurements will be needed to maintain
gage-height/streamflow relationships beyond October 1994.

22. Snow Creek: Snow Creek was continuously gaged by the USGS from 1953-73. WDFW has
operated a continuous gaging station from 1977 to the present day. In addition to continuous
gaging, Ecology took several flow measurements a year on both the main creek and
tributary Andrews Creek from 1986-91. JCCD with funding from the Centennial Program
installed a staff gage in January 1994 on Andrews Creek, atributary to Snow Creek, and
will take periodic flow measurements from January through October of 1994. Volunteers
will record gage height between JCCD visits. Funding will be needed to continue
maintai nance of the gage-height/stream-flow correlation.

23. Shine Creek: Jefferson County took measurements on Shine Creek for one year in 1991-92.
In June 1993 the USGS with cooperative funding from the DQ Project installed a staff gage
on Shine Creek. WOS volunteers began ongoing collection of gage height datain June.
USGS took flow measurements at the sites monthly from July 1993 to January 1994 and
again in April 1994 to correlate gage height to stream flow for the volunteers. For the
ongoing gage height readings to be useful in the future, additional flow measurements will
be needed to maintain gage-height/streamflow relationships.

24. Tarboo Creek: The USGStook several measurementsin 1951. Ecology took several
measurements a year from 1986-91.
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Jefferson County measured flows for one year in 1986-87. In June 1993 the USGS with
cooperative funding from the DQ Project installed a staff gage on Tarboo Creek. WOS
volunteers began ongoing collection of gage height datain June. USGS took flow
measurements at the sites monthly from July 1993 through January 1994 and again in April
1994 to correlate gage height to stream flow for the volunteers.. For the ongoing gage height
readings to be useful in the future, additional flow measurements will be needed to maintain
gage-height/stream-flow relationships.

25. Thorndike Creek: In June 1993 the USGS, with cooperative funding from the DQ Project
installed a staff gage on Thorndike Creek. WOS volunteers began ongoing collection of
gage height datain June. USGS took flow measurements at the sites monthly from July
1993 through January 1994 and again in April 1994 to correl ate gage height to stream flow
for the volunteers. For the ongoing gage height readings to be useful in the future, additional
flow measurements are needed to maintain gage-height/streamflow relationships.
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Chapter 5
Regional Strategies > Recommendations

General Background

The eastern parts of Jefferson and Clallam Counties were both included in the pilot project to test
the concept of water resource planning on alocal level in amulti-jurisdictional setting. Although
developing awater resource plan for the entire region may make sense from an ecological
viewpoint, it is often difficult for governments or individuals to work on such alarge project,
given defined budgets, timelines and personal priorities. After the Regional Planning Group
worked together on issues for over ayear, it was apparent that there were County-specific issues
and problems that needed to be worked on within each jurisdiction. Thus, the two County Work
Groups developed individual recommendations found in Chapters 6 and 7.

Through it all, the RPG found a commonalty of issues that could be jointly agreed upon and
developed strategies for those. This Chapter discusses the common ground and the strategies and
recommendations devel oped on aregional-basis. Consensus was reached by the RPG on these
recommendations.

The Characterization in Chapter 2 defines and describes the project area, including each
watershed, sub-watershed and those areas outside of defined watersheds. Common to much of
the region are the rainshadow conditions, though some areas fall outside its effects and receive
considerably more rain than the coastal edges. The ground waters and aquifers are contiguous
and issues such as hydraulic continuity, as well as possible threats from pollution of seawater
intrusion or other human-induced causes are regional. The non-biological, political and
governmental boundaries are not meaningful to wildlife or plant life, nor to water or the
organismsliving in it. Thus, strategies and recommendations for conservation, and management
of habitat, flood plains, forest practices, fish, wildlife, and research and data have been
developed for the region.

! See Chapter 15 for more on this issue.
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Regional Use of Water

R1 Usewater from within the area, and keen the water resources within the region.
The Chelan Agreement saysthat water resour ce management decisions should be
by hydrologic unit, and that " future conflictswill be reduced if water use needs
located in a hydrologic unit first be met from water resour ces within that unit."
The RPG hastaken that a step farther and strongly recommendsthat the water
needs be met from within the area and that the water resour ces be kept within
theregion.

The Gap

R.2 A gap between biological requirements and out-of-stream usesislikely to persist
in perpetuity, but may be narrowed through a series of management actions.
Through efficiency of use and restoration of habitat, the water resour ce needs of
both human's use and natural ecosystems may be reduced.

Figure 5.1 (Wheeler) illustrates the concept (known as "the Gap™) which
acknowledges that a discrepancy exists between the quantity of water needed for
optimal fish production and the needs of out-of-stream uses. On the right side the
needs of the fish are expressed by a recommended instream flow based on the IFIM,2
and on the left is the present instream flow after withdrawals for agriculture,
municipal, business and future growth needs. Currently the gap is substantial due the
poor condition of fish habitat, the lack of conservation, and the inefficiency of the
irrigation delivery systems and other uses. Under the Gap strategy, the Regional
Planning Group agrees to acknowledge that a discrepancy exists, is likely to continue
indefinitely, and that to some extent the parties will have to live withiit.

However, the parties also agree that the lines reflecting instream and out-of -stream
needs may be brought closer together through management actions including but not
limited to, conservation, negotiated increased instream flows, physical improvements
to theirrigation systems, and the shift to ground-water sources not in close hydraulic
continuity with the river. Although the recommended instream flows (from the IFIM
and toe width studies) may not change without major channel changes in therivers or
the development of new methodol ogies for determining instream flows, the level of
fish productivity still may be increased substantially through habitat improvements.
Thiswould bring the right-hand line towards the center thus somewhat closing the

gap.

# See Chapter 6 Problem Definition 3 for an explanation of IFIM.
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Figure 5.1 The Gap Concept
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Shared Sacrifice

R.3 All beneficial uses of water will share the burdens and benefits of natural fluctuationsin
the amount of stream flow annually available.

The concept of aflexible target for instream flows, originally developed for the
Dungeness (Schmidt, Seiter), but applicable across the region, isintended to address
natura fluctuationsin stream flows. Termed "shared sacrifice," itsintent isto alow
both instream and out-of-stream needs to share the pain of water-short years and the
gain of abundant years (share the pain, share the gain).

In the Dungeness River, shared sacrifice means that the irrigation community has
agreed to manage and limit the amount of water used during low-flow periods, and the
Tribe and Fish caucuses have agreed that lower-than optimum flows far salmonids are
acceptable for an interim period. These agreements are predicated on immediately
implementing habitat restoration projects to improve conditions in the Dungeness
River. These improvements may provide mare available habitat for salmonids with less
instream flow. A formulais needed to specify future uses and priorities of conserved
water between agriculture, instream flow, and residential use. Water requirements to
accommodate growth in agriculture over and above the recent land base must be met
by conservation. Within 16 years, long-term conservation programs would attempt to
secure at least 100 cfsto remain instream when the flow exceeds 160 cfs (the annual
average flow). During abundant water years, an ever greater proportion of the total
flow would remain instream.

In Jefferson County conflict exists between the needs of the fish resources and other
wildlife, and the growing demand for water in the County. The City of Part Townsend,
the Port Townsend Paper Mill and the Port Gamble SKlallam Tribe are currently
negotiating in an attempt to share the sacrifice on instream flows on the Big Quiicene
River.
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Conservation

R.4 Conservation isthe most cost-effective way to extend limited water suppliesfor the
foreseeable future, and will need to become a way of lifefor every water user, and
bereflected in equipment, landscauin2, re-use and water use, and construction
codes, rate structures and other measures.

Problem Definition

The following is a result of many discussions by DQ members on conservation,
evolving from an early Conservation and Education Committee which produced an
Education Plan and a draft recommendation for a Conservation Plan (not adopted by
group). The Jefferson County Work Group devel oped this statement for the region.

Water conservation is one of those unique public policies where incentives have been
created and institutionalized to do the opposite of what is needed or wanted, or may be
in the best interest of the community. Asaresult of early water management history,
incentives have been inadvertently institutionalized and form a powerful disincentive
far protecting and conserving water, as exemplified in the "use it or loseit" concept of
western water law. Thisresults in an arcane legal incentive which permeates all
current water policy, even to the detriment of the shared interestsinvolved. Current

water conservation rules provide a natural disincentive for al interests to save and
protect water supplies.

Therisksto individual interests For the agricultural community current laws result in
"use or lose" disincentives far water conservation that may result in cut backs or losses
of historic water rights. Far the environmental community, the risk lies with having
"water savings' be used for further growth and development, which may create more
adverse impact to habitat and groundwater supplies. For local governmental entities
conservation may mean trying to collect higher rates for the same or lower water use,
much as the electrical utilities have had to do in the past decade of energy
conservation. For business and industry, the real world incentive is maximum use
withdrawals rather than risk loosing today's supplies to future competitors for water.
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Water conservation is the one thing that people do because they fedl it isright. It can
be achieved only if abigger, more long-term vision reflects the following:

» Equity for Future Users: A belief and value that fixture generations deserve to
be provided the same opportunity as the present to make their own future, and to
have resources available for their use and management.

* Risk Assessment: Because there are so many environmental unknowns, actions
should minimize risks, conserve options, and attempt to fairly balance
risks/benefits among all current and future users.

» SharethePain, Sharethe Gain: Equal pain and equal opportunity should
provide a system that ensures future water supplies.

» Safety Valve: Because the current knowledge base or management of water
systems are not infallible, water conservation provides the safety valve -- the
assurance of some level of future supply, with a shared opportunity to reduce
future losses and protect maximum options and flexibility.

* Protection as a Better Investment than Restoration: With the current economics
and technology, ground-water restoration, desalination, and other high tech
strategies to create new supplies are at best, very expensive, and currently
beyond the reach of the local communities. The best policy isto protect all
known water supplies.

* Not Enough is Known about Water Management: Water management, as
opposed to water use, is anew challenge for communities. Not enough is known
about current water supplies -- recharge and hydrologic rates or continuity,
groundwater availability, or surface supplies. The most conservative and
reasonabl e approach isto develop and adopt awater conservation plan for the
communities involved.

Definition of Water Conservation

Conservation, by definition includes uses as defined by RCW 98.54.120 as well as
withdrawal efficiencies, instream strategies and recharge. Water conservation as
defined by the RPG means keeping water where it is, reducing its use, using it
efficiently and reusing it when possible with the belief that there is no such thing as
"waste water."

Conservation Goats
1. Tomanage water conservation based on hydrological cycles and ecosystem
principles. It is not enough to only look at the end of "water tap” use as
conservation. The entire hydrologic cycle must be considered for interaction and
every opportunity for wise use. It is also recognized that the current economic
analysis does not accurately reflect the true cost of today's water management.
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R4.1

Recognizing that water conservation must be done on a watershed basis allows us to
work with management considerations and options including:

wetland restoration to hold and/or slow down flood water for recharge;

potential impacts of habitat restoration and enhancement;

timing and management of instream withdrawals,

ground-water withdrawals and recharge impacts;

impacts of stormwater, impervious surfaces and runoff;

new techniques such as gravel filters, retention and storage; and reuse of effluent.

2. Tosatisfy our current or future surface water needswithin our current water
rights, without new or additional water rights, by using conservation and
achievable technology.

Conservation and efficiency strategies should be developed and implemented
region-wide to provide the most efficient use of all water resour ces. The Chelan
policies and recommendations and DQ recommendations should provide guidance for the
future development of regional water conservation policies. Specifically they should be
used as guidance and be incorporated into the GMA and Coordinated Water System
Planning for the region.
8.4.2.1 Develop a comprehensive regional water conservation plan that makes al
users responsible for conservation.
8.4.2.2 Develop a system to prioritize water uses for times of critical need.
Establish an emergency water conservation program for all users under
extreme drought conditions to be used by the City, the Public Utility
District and the County, and for voluntary use under all other conditions
including cost/benefit aspects.
8.4.2.3 Monitor the use of surface and ground water, as affordable and
dependable technology becomes available.
8.4.2.4 Establish principles for all users throughout the areaincluding:
a. Strategiesfor education and increased public awareness to encourage
voluntary conservation, as the primary responsibility of all managers.
b. Targetsfor water conservation for each user group including achievable
technology.
d. Conservation and reduction goals, considering "targeting” by user groups
and including consideration of all water sources.
e. A regional water modeling and monitoring system devel oped to avoid a
water crisisin alow-water year. It should provide for an early
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warning system and a series of management options; projections
should be done and thresholds established for use in times of
critical low water/drought to alert the region before awater crisis
occurs.
8.4.5.5 Public entities should pursue and provide demonstration or model
projects to encourage conservation and reuse. Government grants and
programs (State and local) should be sought for surface and ground-
water planning, and integration of implementation activities.
8.4.2.6 Enforce new construction standards on plumbing fixtures.
8.4.2.7 Encourage utilities to develop incentives for retrofits for all pre-existing
housing offered for sale which meet new water conservation standards
for both residential and commercial water users;
8.4.2.8 Petition the State to define "conservation” to promote incentives far
efficiency (e.g. no taxes on incentives for conservation like arebate
program);
8.4.2.9 Draft specific measures to be used to conserve in water-short areas,
including gray water on plants, using native and xerophytic plants,
installing low-water-use equipment and facilities for all users; and
requiring special conservation measures for new and existing golf
COUrses.
8.4.2.10 Establish a water resource conservation education program including
"life-style" changes,
8.4.2.11 Investigate opportunities for using recharge fees, incentives for
saving, and buyback programes.
8.4.2.12 Assess the economics of water conservation strategies including rates,
time, "pay back," timelines, and the condition/place of used water.

Legal Mechanisms

R.5 Existing irrigation water right holderswill seek legal mechanismsto transfer
conserved water to instream flows through leasing, relinquishment or Trust
Water Rights. Established under a 1991 provision in Water Law (RCW 90.42),
Water Resources Management, an innovative mechanism for temporary or permanent
transfer of water rightsis called the Trust Water Rights Program (TWR), and isto be
administered through the Department of Ecology. Though as yet untested (1994), the
Trust is amechanism for avoluntary change in water allocations which may provide a
means to eliminate "paper rights’ and change the purpose of use, while maintaining
the priority date of the original water right. The Water Users, the Tribe, and the
Department of Ecology are seriously exploring this option as a means to both protect
water rights and provide much-needed increases to instrearn flows.
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Ground Water

R.6 TheRegional Planning Group believesthat around water has the most potential

asaresidential and municipal source and further technical investigations should

beimplemented. Ground water isa limited and variable resour ce which mar be

depleted or replenished. Maintaining its quantity and quality depends upon

maintai ning the balance between recharge and outflow/withdrawals. See Chapters 6
and 7 for County-specific recommendations on ground water.

R.6.1

R.6.2

R.6.3

R.6.4

R.6.5

The volume of surface and ground water used should be limited through
compr ehensive conservation programs, including provisionsfor emergency
restrictionson use, and design standar ds promoting efficiency.

Community wells should be metered and selected wells should be
monitored to calculatetotal ground-water withdrawals from theregion
and avoid the mining of ground-water resour ces.

The Regional Planning Group encour ages the use of community water
systemsinstead of individual wells.

Municipal and residential water supplies should be directed to locations
and depths so asto minimize therisk of hydraulic continuity.

Hydraulic continuity and irrigation conservation: It isacknowledged that
theimpacts on ground water from irrigation conservation may not be
predictable until implemented. Because of concern over the effects of
irrigation conservation measures on wetlands, small streams and the shallow
aquifer, the RPG called a series of meetings with local and State biologists, the
Tribes, agricultural water users and other interested members. The DQ GIS was
used to portray the over-lapping impacts of the irrigation system in Clallam
County on the wetlands and streams in the Sequim-Dungeness basin. An
informal analysis was performed on hydraulic continuity and the possible
results of conservation measures on the ground-water and wetland resources.
Although the RPG agreesthat it is vital to implement serious irrigation
conservation measures, the Water Users Association will not accept the
responsibility for the impacts of conservation practices on wetlands, small
streams or ground water.
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R.6.6 Mimic Nature: In order to achieve a net gain in productive biological
capacity without artificial influence from theirrigation system, existing
and potential development should incor porate componentsto allow
recharge and runoff to wetlands, small streams and ground water. The
RPG agreed that wetlands serve important functions for recharge, water
retention and habitat. With water use efficiency and conservation, some
existing wetlands will probably be changed, but may not necessarily change
negatively in terms of maintaining diverse biological functions. It was also
agreed that conservation measures should proceed carefully, coupled with
habitat restoration, in al cases with an emphasis on mimicking nature.

L ong-term monitoring must accompany these changes recognizing the need to
learn from the results for future management efforts. The importance of the
educational value of this effort was acknowledged.

Storage

R.7 Nolameon-river storageis proposed dueto habitat concerns, cost effectiveness,
and lack of demonstrated need. Storage was discussed early as an option to regulate
flows and provide water during critical times on the Dungeness River. Options for
small scale storage to assist irrigation management are presented in the Montgomery
report on irrigation ditch leakage. The potential for ofd channel storage to assist
municipal fire protection reservesis also being considered.
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Wetland & Riparian Habitats, Rivers & Small Streams?

The RPG realizes the ecological importance of wetlands and the immediate relationship of
these aquatic systems to both water quantity and quality. While emphasis throughout the
project has been primarily on instream flows, the importance of wetland systems, be they
marine, estuarine, riverine, lacustrine or palustrine, has been acknowledged. Because of
l[imited time, emphasis has not been placed on lengthy discussions or recommendations
specifically aimed at these habitats, although it is believed that the following
recommendations are appropriate to protect and enhance aquatic systems, and thus the
water resources of the project area.

Estuarine wetlands and marine environments were included in the original project study
area. Because of the main intent of the Chelan Agreement and the RPG emphasis of the DQ
work has been primarily on river systems. While the RPG recognizes that estuaries are a
vital part of river systems, and often the most endangered component in the aquatic
ecosystem, time constraints have not allowed any serious discussions of estuarine or marine
environments related to water resources. This does not in any way diminish their importance
related to water resources, and estuaries and marine edges need to be included on the
"unfinished agenda " for future emphasis of concern.”

R.8 It isrecognized that rivers (including small streams), riparian and wetland habitats are
important to the hydrologic functions of the basin. |n all management actions, strive
to retain (maintain) or restore structural and functional characteristics of river,
riparian and wetland habitats which areimportant to native and wild fish and
wildlife. These characteristics include habitat connectivity, vegetation diversity in
terms of age, plant species composition and layers, vegetative vigor, abundance of
snags and woody debris, natural rather than human-induced disturbance, and irregular
shape width and depth. Because these habitats affect and are affected by management
activitiesin upland areas, upland area activities should be conducted in a manner
which addresses wetland and riparian areaimpacts, including adverse impacts from
prior upland use.

R-8.1 Identify rivers, riparian corridorsand wetlands according to their
importance as habitat, and for wildlife and fish values, hydrologic
rechar ge and storage (flood control), and aesthetic and recr eational
values. Develop and implement a Strategic Wetland Information System in
Jefferson County to identify, map and protect wetlands.

* Throughout this section the term "river" includes small streams.
% See further comments on Wetlands from the Environmental Caucusin Appendix E.
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R.8.2 Determinethe hydrological needs of native and wild fish stocks and work to refine
the USFW S/Hiss study's recommended instream flow levels; enhance flows as
determined by the hydrologic needs of wild fish.

R.8.3 Protect and maintain or enhance, and in some cases, restor e those areas with high
values and functions as development occurs to provide the structural and functional
integrity of river, riparian and wetland habitat, water quality and quantity, and flood
control functions, as a part of long-term habitat management of the region. River, riparian
and wetland habitats presently in good condition should receive the highest priority for
protection.

R.8.4 Follow the federally defined Mitigation Hierarchy, to protect wetlands and other
aquatic habitat. Impacts should be approached in thisorder: 1) avoid impacts, 2)
minimize impacts, 3 recd negative impacts, and 4) compensate for impacts.

R.8.5 Condition land use activities such as newly established agriculture and grazing,
logging, road and stream crossings, recreation, and urban and suburban
development to protect and provide wetland and riparian area functions and values.

R.8.6 ldentify and study degraded river, riparian and wetland habitat conditions caused
by both natural and human impacts. Assess, maintain, restore and monitor habitat
values and related impacts on native and wild fish, by watershed and stream, to determine
the needs for these fish resources.

R.8.7 Develop a management plan to increase the values and functions of the habitat and
to make better use of the existing water resour ces.

R.8.8 Explore the following management strategiesfor rivers, wetlands and riparian
habitats:
a. Managing by watershed;
b. Optionsfor yearly management scenarios,
c. Based on an improved biological criteria, maintaining a flexible approach to setting
instream flows, to alank at yearly adjustments needed to set appropriate instream
flow numbers.
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Flood Plain Management
R.9 Protect and in some casesrestor e flood plain and estuarine habitat to provide

functions and values necessary for native and wild or hatchery fish and other

wildlife resour ces, aswell as provide protection for life, safety and property. A

gradual evolution away from flood plain development and occupation and impacts on
the ecosystem should be the goal.

Using the FEMA delineation of theflood plains the following is recommended:®

R.9.1 Discourage future development in theflood plain. (In Clallam County,

R9.2

refer to the Floodplain Ordinance regar ding these regulations.) Review,
update and strengthen Clallam and Jefferson County Floodplain Ordinances to
make sure they are adequate to protect natural floodplain functions.

East Clallam County: Continue to implement the Dungeness River
Comprehensive Flood Management Plan’ and begin implementation of the
Dungeness River Area Watershed Management Plan®and link them to
revisions to the County Comprehensive Plan® and the DQ plan. Plans
directed at flood control and non-point source pollution have been devel oped
for the Dungeness River during the last five years but have yet to been fully
implemented. These plans contain overlapping recommendations with the
Dungeness-Quilcene plan which would assist in habitat and river management
efforts. Comprehensive planning is also proceeding concurrent with the Growth
Management Act and should be linked to other regional resource protection
measures.

See Glossary for definition of flood plain.
In Jefferson County, the FEMA delineation of the Big Quilcene floodplain should be

re-evaluated using the FEMA criteria.

Kramer, Chin and Mayo, Inc. for Clallam County Public Works. Dungeness River

Comprehensive Flood Control Management Plan. December 1990.

Dungeness Watershed Management Committee and Clallam County Dept. of Community

Development-Water Quality. Dungeness River Area Watershed Management Plan. May

1993.

Clallam County Comprehensive Plan Ordinance 175, Title 31, December 28, 1982, Amended

October 5, 1993.
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R.9.3 East Jefferson County: Implement the Big Quilcene Water shed Analysis
Recommendations,'® and the water shed action plans (Discovery Bay,"
QuilcenelDabob Bays,t2 L udlow Water shed™ and link them to the County
Comprehensive Plan, the FEMAT planning and the DQ Plan.

River riparian corridor

19 Big Quilcene River Basin Local Interagency Team. Big Quilcene River Basin Preliminary

Watershed Assessment. April 1994.

" In process: Jefferson County, Conservation District and Cooperative Extension.

2 Quilcene/Dabob Bays Watershed Management Committee and Jefferson County Planning

Department.

3 Quilcene/Dabob Bays Watershed Action Plan. April 1991. is Ludlow Watershed
Management Committee and Jefferson County Water Quality Program. Preliminary Draft
Ludlow Watershed Action Plan. March 1992.
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Forest Practices

R.10 Evaluate the cumulative impacts of forest practicesto short- and lone-term
regional hydrology, especially related to at-risk native and wild fish stocks
including anadromous species. While timber harvest on State and Federal lands has
been reduced substantially from the previous decade, cumulative effects resulting from
multiple forest practices over time have resulted in changes in watershed, riparian and
channel conditions. Concerns over reduced salmonid stocks and degraded habitat and
river hydrology have prompted calls for a new approach. Ecosystem and watershed
analyses planning and regulatory processes are currently being designed and/or
implemented at the State (Department of Natural Resources) and Federal (FEMAT,
US Forest Service and US Fish & Wildlife Service) levels. Forest practices on Federal,
State and private lands should retain, restore and protect those processes and land
forms and promote high quality habitat conditions for fish and other aguatic and
riparian-dependent organisms.

8.10.1 Coor dinate water shed analyses processes with all agencies, so that thereis
not duplication or segregation of efforts but rather integration of staff and
programs. A complete analysis of the entire watershed including Federal, State
and private lands, should be the goal, with consistency the result of this
cooperation.

8.10.2 These agencies should make a high priority a comprehensive ecosystem-
based water shed analyses that addr esses the goals of the DQ Planning
area. Analyses should be conducted in those watersheds where there are
suspected water quantity and quality concerns, fish stocks at risk or other
concerns expressed by the Regional Planning Group or the public.

8.10.3 Includein the water shed analyses, at a minimum, an analysis of the historical
conditions of the watershed (riparian channel conditions, stream flows, species
presence, population sites, etc.) in order to set meaningful target conditions for
restoration and recovery.

8.10.4 ThePort Townsend U.S.D.A: Forest Service cooper ative water shed
management agreement should be considered as a model for other basins
in the planning area. (See Chapter 7, J.5.7 for adescription of this
agreement.)
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TABLE 5.1 The Status of Salmon Stocksin the Northeastern Olympic Peninsula
(NOP) Compared to the Statewide Status I nventory. Summary Table.**
(From WDF et al. 1993).
Status Number of % Stocksin Number of % of Total
Stocksin NOP Stocks Stocks
NOP Statewide Statewide
Critical 5 20% 12 3%
Depr essed 11 44% 122 28%
Health 5 20% 187 43%
Unknown 4 16% 113 26%

NOP includes streams from the Dungeness River to the Dosewallips River in the northeastern
corner of the Olympic Peninsula.

3 of the 5 healthy stocks are in the Dosewallips River which is near the edge of the rainshadow.

14 Lichatowich. The Status of Anadromous Fish Stocks in the Streams of Eastern Jefferson

County, Washington. 1993.
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Fish Management

R.11 To maintain, protect, restore and enhance native and wild fish stocks including
critical, high potential of becoming/being critical, depressed and healthy stocks of
salrnonidsin theriver the following recommendations are made: Table 5.1
illustrates the status of salmonids in the northeastern Olympic Peninsula compared to
the statewide status inventory. To understand the categories and
designations/definitions of fish stocks, refer to Chapter 7, Problem Definition for Stock
Satus Categories Defined and to the Glossary.

8.11.1 Protect and in some casesrestor e salmonid habitat to provide functions
and values necessary for native and wild, and hatchery fish. A diverse and
robust population of native and wild salmonids should be the goal. Salmonid
habitat is defined as:

The physical environment (stream, rivers, bays and estuaries and the ocean)
into which salmonids are born, and where they rear, mature, and reproduce.
Salmonid habitat use varies with life history stage. They reproduce (spawn) in
freshwater, their off-spring rear for varying periodsin freshwater prior to
migration and maturation in saltwater, and as adults they return to freshwater
to spawn, die and begin the cycle again. For a more complete description of
habitat and its importance to salmonids, see Appendix D. For a more complete
description of each major salmonid stock's life cycle, see the regional
Characterization in Chapter 2.

R.11.2 The proposed Water shed Councils, in association with the proposed ad
hoc Habitat Work Group should be involved in implementation of the
following appr oach to the management of native and wild, and hatchery
fish habitat and management:

8.11.2.1 Manage harvest levels: determine impacts of terminal vs. mixed-stock
fishing, and analyze "high tech" fishing techniques on native stocks;
regulate annual and in-season catches to provide protection, restoration
and enhancement of critical and depressed stocks.

8.11.2.2 Analyze hatchery impacts: analyze impacts and cumul ative effects of
hatchery operations on native and wild fish stocks, and manage fish to
protect and provide for wild salmonids and other fish species. a. Fish
management actions should reflect the need to protect and rebuild
stocks while instream flow and habitat improvement projects
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are implemented. International, Federal, State and Tribal fish
managers should work with the proposed Watershed Council to
analyze present hatchery and harvest management practices.

b. Initiate the use of, and continue if warranted, artificial propagation
for stocksin jeopardy of extinction as recommended by fisheries
biologists.

Wildlife Management

Wildlife habitat related to water resources has been defined as waters of the State used by
fish, other aquatic life and wildlife, for any life history, stage or activity. 85% or more of
wildlifeis either directly or indirectly dependent upon the fresh and marine waters, and that
dependence requires preservation and conservation of the quality and quantity of the
supporting water resources. Loss, degradation and pollution of aquatic systemsis directly
responsible for the loss of diversity of wildlife species. Although the RPG's direct focus was
not on wildlife, as a component of the entire ecosystem of which water isacritical element,
the Slfgvival requirements of wildlife must be considered in a comprehensive water resources
plan.

R.12 Wildlife is recognized as an important component of the bioregional ecosystem
and should receive protection on both thelocal and State level.
8.12.1 Because wildlifeisan essential component of the ecosystem, encour age and
support the Washington Department of Fish & Wildlifein itsmandateto
provide ample protection for wildlifein the State.

8.12.2 In the DQ area, support effortsto establish wildlife habitat areas and to
maintain intact greenspace corridor s which wilt allow protection of water -
related habitats and ecosystems.

8.12.3 Vigorously support the Public Benefit Rating System™ and market it to
maximize opportunitiesfor private property ownersto preserve habitat
corridorsand greenspaces. (See Clallam County's Open Space
Ordinance.)

15

. See further comments on Wildlife from the Environmental Caucus, Appendix E.

The Public Benefit Rating System is defined in the Glossary.
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Figure5.2 Estuarine wetlands on Indian Island at Oak Bay.

Regional Strategiess> Recommendations 5.19



Dungeness-Quilcene Water Resources Management Plan

WILD and SCENIC RIVERS

Federal Wild and Scenic Designation protection is one of many tools
available for river protection. To quaify, a river segment must be
free-flowing and have one or mare "outstandingly remarkable" values.
These include: scenery, recreation, geology, fisheries, wildlife, history
and cultural.

3 Classifications of Wild and Scenic Rivers

Wild is the equivalent of a wilderness river. Generally, only the upper
section of Olympic Peninsula rivers inside the National Park or
designated wilderness are eligible for "wild" status.

Scenic rivers are largely primitive with some evidence of development.
This includes road access, cabins, smaller clear cuts, and agriculture.
Recreational rivers must simply be undammed and <till have an
outstandingly remarkable value.

Wild and Scenic designation is not appropriate on all river sections, but
where there are outstandingly remarkable values, it is the strongest
protection available to protect the river and its values.

Private Property Rights Under
Wild and Scenic Designation

Wild and Scenic designation only allows regulation affecting
government land with little, if any, effect an private properly. Section
6(b) specifically prohibits land condemnation for fee if greater than 50%
of the riverside is publicly owned. This is true of all Olympic Peninsula
river segments currently being considered for Wild and Scenic
designation.

A common misconception that the designation would force reversion
back to a "primitive" riverside environment is not true. In redlity, the
intent of the Wild and Scenic designation is to keep the rivers the way
they are at the time of the designation. How the river section is classified
a the time of the designation will also prescribe how the river section
would continue to be managed.

Thanks to the Olympic Rivers Council for thisinformation.
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Recreation

R.13 The RPG agreesthat water-dependent or water -related recreation is a beneficial
use of water. Many recreational activities need water. The use of water may be either
nonconsumptive, for example simply viewing of rivers or wetlands, or consumptive as
it iswith gardening or golf. Recreation uses, as with other beneficial uses, must be
responsible to conserve water and to preserve good water quality. The consumption
of water for recreation use must sharein any sacrifice strategv mandated for
low-flow periods. The following recommendations were devel oped by the Recreation
Caucus, and have been accepted by consensus by the RPG.

8.13.1 Wild and Scenic Designation: Designate the Dungeness/Greywolf Rivers

down to Forest Service boundary as Wild and Scenic Rivers.'” This
designation would help protect habitat. The Forest Service is already managing
the land under Wild and Scenic requirements, but it is recommended that the
formal designation be pursued to protect the river corridor. Protected would be
a 1/4th mile stretch on either side of the river within the designated area, and
hydroel ectric dams or major diversions would be prohibited.

In order to be designated aWild and Scenic River requiresthat 1) theriver be
free-flowing, and 2) it has at least one "outstandingly remarkable value" (from
among nine possible candidates). The Dungeness/Greywolf Rivers clearly meet
these two criteria above the diversions due to the anadromous fish present and
scenic values. This designation would not change how the river is used in any
way below the Forest Service boundary. Water Rights would in no way be
affected nor is hunting or fishing changed in any way.

R.13.2 Access. Provide accessto the lower Dungeness River and the lower Big

Quilcene River on clearly designated lands that will not interferewith
land owners. Point access is a particularly important issue for fishers, boaters,
and shell fishers. Small-scale access areas are envisioned, usable by the
physically handicapped. All development should be consistent with habitat
protection and restoration management plans.

17

Several caucuses originally had hoped to secure consensus for Wild and Scenic status
down to thefirst diversion, as the Forest Service had recommended in its 1990 Olympic
Forest Plan. However, we were able to get consensus on Wild and Scenic status only
down to the Forest Service boundary.
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8.13.3 The RPG supports projects such asthe Railroad Bridge Park and the
Rainshadow Natural Science Foundation's proposed inter pretive center on
the Dungeness River as examples of opportunitiesthat will provide public
accessto theriver and education to the public on riverine habitat and
stewar dship. Also supported are Clallam County's and the Tribe's efforts to
obtain public land along the Dungeness River, as well as the work of the
Olympic Peninsula Land Trust. On the Big Quilcene River, a new opportunity
for access should be developed through the recently-acquired Washington
Department of Fisheries and Wildlife lands at the mouth of the river.

8.13.4 Both Counties and Cities should find funding mechanismsto take
advantage of opportunitiesfor public accesstorivers, streamsand lakes,
and to involve the publicin hearings on public access.

8.13.5 Develop riverside management plansto improve the habitat and natural
appearance of theriver banks below the Wild and Scenic boundary on the
Dungeness River, and on the Big Quilcene and other riversin theregion. A
good example is the 1990 Olympic National Forest Plan which includes
management prescriptions for al the streams that flow through the Forest
Service land. 18 Downstream of the Forest Service boundaries, both Jefferson
and Clallam Counties should work with property owners to improve the habitat
along the lower river corridors, as with the Greenway Project on the Dungeness
River. As part of the management plans, assessments of biological, physical,
cultural and scenic resources should be continued and devel oped to provide for
compatibility of uses with resource values, including wild and native fish.

18 Management Prescription A4A - Wild, Scenic, and Recreational Rivers' and "Management
Prescription A4B - River Corridors.” U. S. Forest Service. Land and Resource Management
Plan. 2990.
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813.6 Develop an educational program to encourage responsible use of our rivers
and other sources of recreation. A considerable number of goals and actions
in habitat stewardship have been presented in the DQ Education Plan that
should be supported and implemented. 19 Especially, implement #4 Programs
for Realtors, New Residents and Visitors which mentions recreators as atarget
audience.

A good example of conservation of water related to recreation is given in the
Best Management Practices (BMPs) for Golf Courses Development and
Operation written by the King County Environmental Division, January 1993.
Loca County and City governments within the Pilot area should adopt similar
water conservation and water quality BMPs, tailored to local climate
conditions. Thisis especially important if conversion of land from agricultural
use results in an increase in water usage.

Hydrologic Research and Data Management

R.14 Future hydrogeologic research is critical to the futur e stewar dship, allocation and
management of the water resour ces of the region. Complete recommendations are
in Chapter 4, Information Resources.

R14.1 Complete awater resour ces study, because additional information is
needed for long-term decision making in the DQ region.

R14.2 Include water quality and quantity data management as an essential
element of on-going water management and land use planning.

R14.3 Build funding for technical investigationsinto therate structure of all
large regional water purveyors.

19 see Appendix C, Dungeness-Quilcene Water Resource Pilot Planning Project: Preliminary
Education Plan.
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Chapter 6
East Clallam County soDungeness
Water shed Recommendations

This Chapter reflects issues specific to Clallam County and strategies and recommendations
made by the Clallam County Work Group of the Regional Planning Group. Unless indicated
consensus was reached by this group on the recommendations in Chapter 6. Refer to Chapter 5,
General Background for a discussion on how the RPG worked on the issues aril
recommendations.

Problem Definition

Goals 3 and 4 of the Regional Planning Group express the community's desire to achieve the
restoration of native and wild fish resources in the Dungeness River while preserving aviable
agricultural industry and life-style. These goals result from severe physical, ecological and legal
problems which are now evident in the Dungeness River system. Major areas of concern include
critical and depressed runs of salmon and steelhead, degraded fish habitat, insufficient instream
flows, the gap between water rights and water availability, and the alterations which almost 100
years of irrigation have made to the ecosystem and social system of the Sequim-Dungeness
region. Theregion isin astate of transition from the agricultural past to aland use dominated by
residential and retirement communities, creating different water needs and constraints.

1. The condition of fish resourcesin the Dungeness River is severely degraded Two
critical stocks may be at risk of extinction, the Dungeness River (Lower) pink and
Dungeness spring/summer chinook salmon. Stocks with a high potential of
becoming/being critical are Upper Dungeness pinks, the Dungeness summer steelhead and
the Dungeness winter steelhead. The Dungeness coho is listed as depressed” Lower river
pink salmon have numbered only afew hundred in the last few years, while chinook have
numbered 300 or |ess fish since 1986.% Biol ogists note a number of

State of Washington, Dept. of Fisheries, Dept. of Wildlife, Western WA Treaty Indians. SASSI.
1992 & Memorandum. October 1993. Jim Lichatowich. Dungeness River Fink and Chinook
Salmon Historical Abundance, Current Status, and Restoration. Revised October 1993.
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factors contributing to a decline including degraded habitat, hatchery practices,

insufficient instream flows, changes in the ocean resources and commercial fishing

activities. Table 6.1 shows the status of stock in the DQ Project area. Table 6.2

illustrates fish utilization in streams in Clallam County. Refer to Chapter 7, Stock
Status Categories Defined, and the Glossary for definitions of stock status.

Table 6.1 Status of Stocksin Eastern Clallam County (WDF et al., 1993)3

Johnson, Gierin

Stream Coho Chum Pink Chinook | Steelhead | Cuthroat
Trout
McDonald, Depressed | Late - nn run Winter - Special
Siebert, Bagel Unknown Depressed | Concern*
*
Dungeness River | Depressed | Unknown | Lower - Critical | Critical Summer Specid
Upper - and Concern*
Potentially Winter - *
Critical* Potentially
Critical*
Jmmycomelatel | Depressed | Summer - [ nm nm Winter - Special
Y, Depressed Unknown | Concern*

*

nn Not Mentioned
*  Recommended changes for 1994 SASSI
** Nehlseneta., 1991

Table 6.2 Salmon Utilization in Eastern Clallam County?® (Williamset al., 1975)
Field work has shown that there are salmonids in other creeks besides what is listed below in the
"streams catalog." No updated listing is available. Cutthroat, steelhead, and other fish stocks

possibly using many of these creeks were not included in the stream catal og.

Stream Salmon Utilization
Siebert, Bagley Coho, Chum,
McDonald Coho, Chum, Chinook

M atriotti, Meadowbrook, Hurd

Coho, Chum

Dungeness River

Coho, Chum, Pink, Chinook

Cassdlery, Gierin, Bell, Johnson,

Jmmycomelately, Dean

Coho, Chum

3 See Lichatowich for further descriptions.
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2. Thelower nine miles of the mainstem Dungeness River have extremely degraded and
unstable habitat. Natural, on-going geologic conditions coupled with upstream erosion
from human activities have caused large amounts of sediment to be deposited in the lower
river. Some streamside development has altered natural overflow channels and caused
instability. This has probably increased braiding of the channel with high levels of bedload
movement, and created a severely unstable environment unsuitable for fish needs.
Congtrictions to the channel from several bridges inhibit the river's ability to move gravel
out. In addition, the County, the Army Corp. of Engineers and landownersalong !,
the shoreline have installed rip rap and dikesto control flooding, and have removed large
trees resulting in amajor loss of productive fish habitat. The private ownership status of |
the Dungeness River channel also makesiit difficult to implement habitat improvement or
channel stabilization projects.4

Dungeness River

4 The Dungeness River isone of the few riversin the nation with private ownership extending
to the mid-line of theriver. In most states, the river itself is public land.
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3. Instream flows areinsufficient to support fish resour ces An instream flow study using
the Instream Flow Incremental Methodology (IFIM) was conducted by the U. S. Fish and
Wildlife Service.> See Figure 6.5 at the end of this Chapter for the recommended flows.
Recommendations released in 1993 indicate that a minimum instream flow of 180 cfs. or
more for the Dungeness River is advised in the late summer, primarily to accommodate
chinook and pink salmon. Thisis based on the present degraded habitat. A comparison of
actual instrearn flows to the IFIM findings shows that in recent low-flow years, 60 to 80
percent of the total flow has been diverted, and as little as 10% of the needed flow for
chinook spawning has been available in the reach of the river below diversions.® Conditions
and factors outside of instream flow could and may make it difficult to attain the levels of
production that existed in earlier times. It is hoped that habitat improvements may reduce
the instream flow requirements to approach favorable conditions in the river for fish
production. Figure 4 illustrates the increase in chinook spawning habitat as the amount of
flow rises. At about 100 cfs. the sharp increase starts to level off, and optimum spawning
areais reached at about 180 cfs.

[IFIM DEFINED

IFIM stands for Instream Flow Incremental Methodology. It isa
tool for assessing the requirements of all fish in astream. The
purpose of the IFIM study was to establish a relationship between
stream flow and usable habitat for different life stages of pink,
coho and chinook salmon, steelhead and dolly varden in the
Dungeness River. The relationship between "weighted usable
area' (WUA) used to indicate habitat, and stream flow varies
between species and between life stage of a single species. The
IFIM uses a series of detailed measurements taken along a
number of transects at each study reach. The study focused on
those life stages and seasons where flows appear to be a critical
bottleneck reducing production of anadrornous salmonidsin the
Dungeness River. The IFIM does not measure other factors
contributing to fish production such as cover, food, predation and

> Philip Wampler and Joseph Hiss. Fish Habitat Analysis for the Dungeness River Using the
Instream Flow Incremental Methodology. U. S. Fish and Wildlife Service, Western
Washington Fishery Resource Office. July 1991.
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Figure6.1

Joseph Hiss and Jim Lichatowich. Executive Summary of the Dungeness River IFIM Study.
U.S. Fish and Wildlife Service, Western Washington Fishery Resource Office. September 1990.
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From information in: Joseph Hiss. Recommended Instream Flows for the Lower Dungeness
River. U. S. Fish and Wildlife Service, Western Washington Fishery Resource Office. May

1993.
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4. Water rights exceed actual flows and biological recommendations A total of 581
cubic feet per second (cfs.) have been given out in water rights in the Dungeness
River, with the majority for irrigation, while the average flow in late August to early
September is 187 to 227 cfs., dropping to as low as 100 cfs. in the first half of
September, and even lessin the early fall (W. Clark). All of the water rights were
adjudicated by the State Superior Court in 1924 based on .02 cfs. per acre.
Withdrawals for agriculture have been necessary because the Sequim-Dungeness area
isin the Olympic mountains' rainshadow and experiences very dry summers. In order
to grow crops, the early residents formed five irrigation companies and four irrigation
districts and have organized under the Dungeness River Agricultural Water Users
Association (Water Users).? The water taken from the river is used for irrigation, stock
water and domestic use.

Figure 6.2 summarizes the relationship between the average flow, biological
recommendations, the average amount used in agriculture and the amount of
adjudicated water rights. The allowed withdrawal exceeds the mean monthly flow for
all but one month of the year. Biological recommendations also exceed mean monthly
flows for most of the year, a possible reflection on the degraded state of the habitat and
channel instability in the lower river. No minimum instream flow has been established

in the Dungeness, and if one were set now, it would be junior to the other users.
s ] 2 ’ - P

i':.'.l T

e .r .-
i "=

ot

Discussions on the Dungeness River

®  Dungeness River Agricultural Water Users Association: This non-profit association was

created as the purveyors of irrigation water in the Sequim-Dungeness areg; it is comprised of
representatives from nine irrigation companies and districts.
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Figure6.2  Dungeness River Mean Monthly Flows & Recommended
Instream Flows
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5. Actual water useby irrigation districts and companiesis substantially lessthan
adjudicated water rights, and is not manned on a seniority basis Despite the
entitlement to 571 cfs. by the irrigation districts and companies, (out of the total of 581
in adjudicated rights) the average total diversion among al 9 main ditchesis 144 to
11(1 cfs. during the irrigation season.9 Obviously the Dungeness River would have
been dewatered if most of the districts and companies used their full entitlement. Even
the physical capacity of the delivery system in some ditches is less than their
adjudicated amount. Although Washington water law distributes water on a seniority
basis, the Water Users have not managed their system on the basis of priority date, and
instead have attempted to insure that all users, and the instream flow get at least some
water. During the time that fish runs have declined, irrigation withdrawals have aso
decreased.

6. Theability of irrigation companies and districts to conserve water is hampered by
legal, educational, financial and physical constraints Because the issues are
compounded when more than one district or company works together, the
management of water use by all 9 entitiesis complex. While the Water Users agree
that some savings are possible, they identify difficulties in implementing conservation,
including: @) the old and inefficient delivery system will be expensive to upgrade; b)
the multitude of new, small residential users of irrigation water are difficult to control
and educate on beneficial use; ¢) unclear legal definitions for irrigation and domestic
use make enforcement difficult; and, d) they lack authority to prioritize and restrict
uses when water is short.

9

Montgomery Water Group. Irrigation Ditch L eakage Assessment Project. July 1993.
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Figure 6.3 Dungeness River Irrigation Withdrawals
Comparison of Water Rightsto Actual Use Since 1986
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Dungeness River Irrigation Withdrawals

Comparison of Water Rights to Actual Use Snce 1986

Water Rights Maximum Use
Agnew 146 28
CCD 176.94 43
Highland 93.22 28
Independent | 40 19
S. Prairie 62 38

Ditches Combined for Water Rights

Ditch Outtakes _Combined Ditches Total Water Rights
Aghew Formed McCleary-Lindsay Total cfs. 146
CCD Clallam Company 60
Cline District 46

Dungeness Company 70.94

Total cfs. 176.94

Highland Highland 70.14
Eureka 23.06

Total cfs. 93.22

Independent Total cfs. 40
Sequim Prairie Sequim Prairie 20
Dungeness District 42

Total cfs. 62

19 The data collected on water use by Ecology, X T and othersis generally collected in late
summer and thus may not reflect high use during spring and early summer.
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7.  Many residencesin the Sequim-Dungeness basin depend on wellswhich tan into a
shallow aquifer that isartificially recharged by theirritation system. With the
exception of a portion of Sequim’'s water supply, coming from an infiltration gallery in
the River, most residences, businesses and the City obtain their water from wells.
Studies conducted by Drost, U.S. Geological Survey (1980's) documented that a
number of these wells depend on leakage from the irrigation system to recharge the
ground water, especially in the shallowest aquifer.* Availability and quality concerns
abound in this area of low rainfall, and (thus low recharge) as wells begin to dry up.
Clallam County's Water Quality Department has been developing an inventory of well
data to determine both quantity and quality of ground water and is developing a
ground-water plan for these resources, but no long term funding to continue this
investigation is avail able Seawater intrusion has been documented in two areas of east
Clallam County. A related problem is the regulatory and administrative difficulty in
creating community water systems instead of developing a multitude of unregulated
individual wells (see number 11).

8. Irrigation hasaltered theregional ecosystem, artificially altering recharge
patter ns. An entire system of wetlands have developed over the past 100 years as a
result of irrigation, and the effect on them of conservation practicesis difficult to
predict due to their complex hydrological and geological conditions. Whether
wetlands arising from, and influenced by irrigation are biologically productiveis
guestionable; at the same time irrigation has also adversely affected certain other
pre-existing (and natural) wetlands. Further study is needed. In addition to wetlands,
small streamsin the area have been artificialy supplemented by irrigation. Irrigation
ditches have also been used as storm water conduits for new development, atering the
natural tendency for runoff to feed wetlands and small streams, and recharge to ground
water.

9. Thewater supply of the City of Sequim isin hydraulic continuity with the
Dungeness River . In addition to the concern that Sequim is adding to the instream
flow problem, the City needs to eliminate the portion of their supply from the
infiltration gallery or they may be mandated to install expensive filtration systems.
The City isalso in need of additional water suppliesto meet fire and growth
projections. Per capita use of water by Sequim residents is higher than most north
Olympic Peninsula communities, and is partially due to a high percent of usage by
seasonal residents.*?

" Brian Drost. Impacts of Changes in Land Use on the Groundwater System in the
Sequim-Dungeness Peninsula, Clallam County, WA. U. S. Geological Survey. 1983.

12" Polaris Engineering and Surveying, Inc. Comprehensive Water Plan, City of Sequim, WA.
System ID No. 77620-Y . 1993. pg. 243.
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10. Thelack of sufficient technical information and the complexity of 2eologica#
conditionsin the water shed make it difficult to quantify ground-water supplies. and
to determine where and how much round water isavailable for future needs such that
existing rights and instream flows will not be adver sely impacted. Clallam County, the
City of Sequim, local water purveyors, and the development community are anticipating
that ground water can meet the projected needs for future water supplies. However, littleis
known about the quantity and quality of most of the ground water in the watershed, and the
hydraulic interconnection between ground and surface water (hydraulic continuity13).

11. Thetimerequired to obtain a permit for ground water discourages the use of
community systems. The Department of Ecology has a several-year backlog of permit
applications. Most ground-water applications are further delayed over concerns for
hydraulic continuity, and the lack of technical information. Developersfind it more
expedient to drill individual (exempt) wells than to develop more efficient community
systems. Delays in obtaining permits also hold up the development of test wellsfor
exploring more sustainable water resources.

12. Clallam County lacks a system of management for water resources which linksland
use planning to the availability of water on a cumulative, region-wide scale. An
estimated total of 30,000 residents are expected to live in eastern Clallam County by the
year 2020, compared to the 1992 population of 20,000,'4 making the protection and
management of water resources critical. The County presently requires evidence of the
availability of potable water prior to the issuance of building permits, but lacks
mechanisms to evaluate the cumulative impact of these needs on regional water supplies
and instream resources.

13

14 See Glossary for adescription of hydraulic continuity.

Clallam County Department of Community Development. 1993.
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Gravel Trap on Dungeness River
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Recommendations and Actions

Water Management Strategies

Regional water management strategies arein Chapter 5, Regional Recommendation
Strategies specific to east Clallam County and the Dungeness River may be found there.

Irrigation Water Management

Discussions and negotiations between the Tribe, the Dungeness River Agricultural Water
Users and the rest of the Clallam County Work Group have focused on providing more
water to instream flows while maintaining the amount of water needed to keep agriculture
viable in the Sequim-Dungeness basin over the long-term. The following actions, strategies
and recommendations have been developed to address these pressing needs.

Water Rights
C.1 Water rightsshould be updated in the Dungeness River to reflect actual and
needed beneficial uses by human and natural systems.

C.1.1 Inventory what amount of water is needed to service the adjudicated uses
and what the potential need will bein the future.

C.1.2 Determinewhat amount of existing rightsare " paper rights' and
eliminate® or relinquishes them. Refer to Figure 6, Dungeness Irrigation
Withdrawals. An estimated 300 cfs. are subject to relinguishment, but remain
on paper in Ecology records. These should be removed to reflect actual use,
and to protect junior water users and instream flows from activation of senior
rights. To protect instream flows, flows must be established by rule, and the
priority date of the water right is the date of the rule.

> RCW 90.14.160 Relinquishment of right for abandonment or failure to beneficially use
without sufficient cause--Prior rights acquired through appropriation, custom or general
adjudication. Any person entitled to divert or withdraw waters of the State through any
appropriation authorized by enactments of the legislature prior to enactment of Chapter 117,
Laws of 1917, or by custom, or by general adjudication, who abandons the same, or who
voluntarily fails, without sufficient cause to beneficialy use all or any part of said right to
divert or withdraw for any period of five successive years after the effective date of this act,
shall relinquish such right or portion thereof, and said right or portion thereof shall revert to
the State, and the waters affected by said right shall become available for appropriation in
accordance with RCW 90.03.250.
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C.1.3 Determinewhat amount can be saved for transfer to instream flow, and
implement vialeasing or other legal mechanisms. The Dungeness River
Agricultural Water Users Association and the Department of Ecology will
continue to explore Trust Water Rights or a leasing mechanism to transfer
water as savings occur from conservation measures.

C.1.4 Provide an on-going mechanism to eliminate disincentives to conservation
(e.g.theuseit or loseit concept), and allow on-going, orderly transfer of saved
water toinstream flow needs. Holders of existing water rights may be protected from
relinquishment by using Chapter 90.03 RCW to make changes in the purposes of use
of their water right, by moving all or part of the water right temporarily or
permanently to the Trust Water Rights program, or by making sure they operate within
the five year limit on loss of right through non-use. Leases of less than five years
duration can be made, or changes in the purpose of use can be made from offstream to
instream under Chapter 90.03 RCW. C.1.4.1 Develop aformulato determine priorities
for "saved" water.

-

Dungeness River
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Figure 6.4 The Dungeness River Agricultural Water Users Association's
MANAGEMENT STRATEGIESfor Conservation and Efficiency of Use*

Asapart of the on-going effort to change the way that water is used in the Sequim-Dungeness region, the
DQ Technical Committee commissioned areport on irrigation ditch leakage. 16 The following isalist of
the current measures being taken by the Dungeness River Agricultural Water Users Association to
provide amore efficient use of water for agriculture.

1. A Water Use Coordinator and Assistant have been hired and water useinefficiencies are being
identified. The Coordinator will educate and train all the ditch managers in the process of measuring
water running through the ditches, in an effort to make sure that water is moving whereit is needed in
the most efficient manner.

2. Increased annual ditch maintenance will occur with higher standards. A schedule for

maintenance has been devel oped. Thorough ditch inspections will continue to identify the areas of

greatest need for cleaning. Each District and Company will identify in their budget the dollars
needed, and clean as many ditches as funding will alow.

Structural problemsthat cause water losses are being identified and will berepaired.

Tail water controls are being installed and will be monitored in the future.

Lateral controlsare beinginstalled to meter and control diversions. With these control devicesin

place, ditch managers will be able to monitor the amount of tailwater available, and be better able to

limit the amount of water diverted from the river to only that amount needed for efficient irrigation.

In addition, in places where aflume is going over aditch, aweir will be set up to measure the water.

6. Vegetation isbeing controlled on banksto decrease evapotranspiration and the wetted

perimeter of theditch.

A monitoring program has been started to help direct additional conservation strategies.

Education will be provided to water usersin order to develop beyond irrigation management

the understanding for the need for " prioritization" and " shared sacrifice." Thiswill include

the smaller users.

9. TheAssociation will work with the Tribe towardsimproved mapping of main ditches, laterals,
pump stationsand return flows.

10. Special areas of concern will beidentified and lined with short segments of pipes. Those
segments identified as having substantial water losses need to be piped. The amount of lining and
piping will be limited by availability of funds. The ditch companies will be looking independently at
piping segments of the system.

11. Field dayswill be developed to look at current management practices and to share conservation
ideas and the need for further improvements.

ok w

oo N

* This. information was provided by Roger Schmidt, head of the Water Users Association.

1 Montgomery Water Group. 1993.
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Irrigation Water Management

C.2 Management of water in the Dungenessirrigation systems should be improved. As
noted in Figure 6.4, The Dungeness River Agricultural Water Users Association's
Management Srategies, for Conservation and Efficiency of Use, the Water Users are
committed to conserving water. The recent and on-going improvements to their
conveyance systems, and willingness and awareness of the need to conserve water is
expected to show a savingsin the quantity of water necessary to service the adjudicated
uses and protect area resources.

C.2.1 Improved water management and conservation will be continued so asto
provide that no lessthan 50% of the instantaneous flow as measured at the
USGSgageat river mile 11.& from August 1totheend of theirrigation
season (usually September 15), will remain instream.’

C.2.1.1 Thisagreement will begin with agood faith effort in the 1994 and 1995
irrigation seasons. Continuation of this agreement past 1995 is
contingent on the ability of the Water Usersto protect conserved water
from relinquishment by establishing a lease program or other
mechanism with the State of Washington.

C.2.1.2 Flows will be based on weekly measurements with a 48 hour adjustment
period. Measurements will be made on Monday mornings and the
information will be immediately relayed to the water use coordinator
for the Association.

C.2.1.3 Irrigators will continue to direct irrigation water to areas whereit is
most needed and use it most efficiently through the management
system which has been developed to implement conservation measures.
The following activities/objectives should be pursued by theirrigation
districts and companies:

a. Continue to implement voluntary conservation and efficiency of
use measures to provide "saved" water for instream flow needs. An
assessment of the amount of water saved should be done by the
year 2000. If savings are not sufficient to meet the negotiated
targets, the Water Users, in cooperation with the Watershed
Council and Habitat Work Group should consider developing a
detailed water conservation plan with awater management study.

"It isimportant to note that this agreement is based on the Tribe and the proposed Watershed
Council moving forward immediately on habitat improvements to make better use of the
available water, see C.7, Habitat Restoration and Enhancement.
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b. Over the next several years (by the year 2010), attempt to achieve a
target of at least 100 cfs. remaining instream from August 1 to the end of
theirrigation season for years in which flows are at average or higher
levels. 18 Thistarget is based on the requirements for Chinook spawning
habitat and other parameters in the IFIM study, which indicate that
greater than 50 percent of the mean annual flow in late summer is needed
for fish habitat. After irrigators have implemented conservation and have
experienced the impacts of water savings while servicing adjudicated
uses, it may be determined whether thisis an achievable target.

c. An assessment of water savings and the IFIM recommendations should
be conducted after 16 years (the year 2010), with the participation of the
Watershed Council, Water Users, the Tribe and regional biologists.

d. Develop and educate users about a system of voluntary prioritization of
uses for times when flows are critically low.

CONSERVATION and INSTREAM FLOW STEPS

1.1994-1995:  Conservation isimplemented and the agreement to manage for 50% of
late summer flow begins. Habitat work group is formed.

2. By 1996: Leasing or other agreements with the State must be instituted to protect
water users from relinquishment of water rights for conserved water.

3. 2000: Assess whether conservation measures are working and whether more
efforts or detailed conservation plans are needed. Determine if habitat
improvements are being implemented.

4. 2010: Assess whether the IFIM recommendations are correct and if
the target of 100 cfs. is appropriate and achievable.

'8 The Water Users want it noted that historic records show there are periodic times when the
Dungeness River does not meet the recommended IFIM flows. The Tribal Caucus also notes
that atarget of 100 cfsis below the IFIM recommendation of 180 cfsin late summer.
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C.2.2 Restructuredistricts and companies for mor e efficiency. Because of
the complexity of water resource issues and management of 9 companies and
districts, one Sequim-Dungeness irrigation district is needed.
C.2.2.1 Seek funding for the creation of one irrigation district for
irrigation management, maintenance and administration. Include
incentives for conservation, tax advantages, grant funding possibilities,
and efficiencies in the management of the water system.
C.2.2.2 Explore the possibility of amending subdivision laws so that
access or easements are not required.

C.2.3 Explorethe possibility of revisionsto theirrigation schedulewhich is
currently April 15 - September 15.
C.2.3.1 Terminate most irrigation on September 1.
C.2.3.2 Arrange a special permit system for individual crops that need
to continue through September 30. Identify an efficient method to
deliver water to these users without major withdrawal .
C.2.3.3 Quantify the amount of, and define the use for, water
withdrawals in the off-season. Incorporate this into the water right.
C.2.3.4 Manage the need for seasonal shifts on ayear-to-year basis.

C.2.4 The Dungeness River Agricultural Water Users Association should
continue funding a water use coordinator on an ongoing, seasonal basisto
record water use, recommend efficiency measur es, coor dinate cooper ation
between ditches, and enfor ce cutbacksin low flow periods.
C.2.4.1 The water use coordinator should have the power to enforce any
agreements amongst the districts and companies to limit flow.
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C.25 Asapart of the proposed water resour ces study, the County, Stateand Tribe
should seek to assess theimpacts of reduced irrigation on small streams, wells
and ground water using the strategiesrecommended in the Montgomery
report.

C.2.5.1 Perform ditch-specific ground-water assessments. These should focus on an
evaluation of potential impacts on down-gradient ground-water users and
receptors resulting from the proposed conservation measures.

C.2.5.2 Install stream gages on small streams that may be affected by areduction in
ground-water discharge due to irrigation conservation measures. Compare
stream flows to ground-water levels and irrigation ditch flows on a seasonal
basis.

C.2.5.3 Develop aregional system of wells for water level monitoring. Select wells
best suited to assess impacts from lining ditches and other conservation
measures.

C.2.5.4 Maintain the well data base, incorporating well location, depth, water level
and geology into aGIS.

C.2.5.5 Install shallow ground-water monitoring wellsin wetlands that are of
concern. Compare seasonal water levels to ground-water levels and
irrigation ditch flows.

Storage

C.3 Inorder to providewater during low flow periods, the possibilities for off-channel
storage of water from irritation diversions should be investigated.

C.3.1 The benefits of off-channel storageto theriver system should be studied.

C.3.1.1 Explore both large and small storage reservoirs, in-line reservoirs on
ditches and farm ponds.

C.3.1.2 Explore the possibility of these reservoirs being fed by late fall/winter water
from diversions, rather than directly from the river, subject to minimum
instream flow requirements for those seasons.

C.3.1.3 Water stored should be used only as a supplement for irrigation water,
ground-water recharge, and municipal fire flow, alowing water to be
"saved" during critical times for instream flow.

C.3.1.4 Water stored should not be released back into the river because of the
problems of temperature, disease, and sedimentation.

C.3.2 There should be NO on-channel storage on the Dungeness River.
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Conversion of Uses
C.4 Converted irrigated lands should be car efully planned to improve the availability
of water for instream flow and avoid negative impacts on theriver ecosystem. The
viability of agricultural landsis critical to the well-being of the community. If future
conversion occurs on some irrigated lands, the new uses should be carefully planned
to improve the availability of water for instream flows and to avoid negative impacts
on the river ecosystem.

C.4.1 Conversion of agricultural land requires and usere-evaluation to provide
for efficient water uses.

C.4.1.1 The County should improve ordinances to require best management
practices (BMPs), performance standards and total-irrigated-acreage-
allowances and adopt their proposed drainage design manual. a.
Develop amanual for BMPs incorporating both water quality and
conservation components for all golf coursesin the DQ project area.

C.4.1.2 Subject any lands converted from agricultural use to any conditions
previously established including priority or conservation management
strategies developed by the districts and companies.

C.4.1.3 Develop performance standards for lands converted to residential
development, specifying design and water efficiency management
strategies.

Research and Data Management

Asapart of the planning project, the DQ Technical Committee compiled and evaluated
existing information on the water resources of the area. It became clear that not nearly
enough is known about either the surface or ground-water quantity or quality to make sound
planning decisions for protection and management in the future. The RPG commissioned
the U. S. Geological Survey to produce aworkplan for the investigations needed to
determine this information about the resources. The DQ supports the critical importance of
pursuing this workplan to provide the region with the missing information to enable
decision-making in the future to be based on unquestioned data, and the importance of
managing that datain away that makes it available to both governmental entities and the
interested public.

Hydrologic Resear ch and Data M anagement

C.5 Hvdrogeoloeic research (the water resour ces study), should be pursued asa
critical component to the future stewardship, allocation and management of
water resour ces of theregion. Data management should be an essential component
inthe
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research effort. Complete recommendations on Resear ch and Data M anagement
arein Chapter 9, Technical Support.

Habitat

Asapart of the planning effort, both Counties considered setting optimum instream flows
for the rivers and streams to protect from increased future withdrawal s to the detriment of
already over-allocated systems. If the State set by rule (after appropriate public input), flows
determined "optimum” by fish biologists, withdrawals from the rivers above that number
could not occur, thus protecting instream flows. It was the consensus of the entire group
that no surface water rights should beissued until better data isavailable on the
amount of flowsin therivers, related to fish needs.

The discussions on setting instream flows revolved around the following concerns:
hydraulic continuity with the Dungeness River and small streams, how realistic were the
optimum recommended flows given the actual flows in the streams, and how might nature
be "mimicked" in water use and habitat restoration efforts. The following recommendations
were made to protect instream flows for fish needs during the interim period of the water
resources study, arid the development of better criteriato determine fish needs specific to
each river.

Instream Flows

Instream Flows

C.6 Instream flows should be protected and supplemented and improved in the future
as possible, to provide minimum flows needed for stocks of salmonids and ether
speciesin the area'srivers and streams. See the end of this Chapter for the east
Clallam County Instream Flow Needs for Fis