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Elwha Nearshore Update 
 

AN ANNUAL NEWSLETTER OF THE ELWHA NEARSHORE CONSORTIUM 

OCTOBER  2012 

FINAL  

Announcement: The 8
th

 Annual Elwha Nearshore Consortium Workshop 

will be 27 February  2013 (NOTE NEW DATE)  at Peninsula College, 

Pub Conference Room (our ‘regular’ venue) in Port Angeles 

Washington. The focus on this year’s workshop will be sediment and 

nearshore dynamics and top priority restoration and monitoring actions. 

DoE, DNR, and partners will present on their current work mapping 

bluffs and beaches of the Elwha and comparative Dungeness drift cell 

shorelines.  We will follow our standard format of technical 

presentations in the morning, management discussions in the afternoon, 

and our ‘Elwha Conversations’ public forum in the evening. Details to 

follow-Mark your calendars. 
 

 elcome to the  Fall 2012  Elwha Nearshore Update newsletter which summarizes current 

activities focusing on the Elwha nearshore. It is sponsored by the Elwha Nearshore 

Consortium, an informal workgroup formed in spring 2004 and dedicated to understanding 

and promoting the nearshore restoration associated with the Elwha dam removals, which began 

in September 2011. The newsletter provides updates on various activities since the last edition 

(August 2011) and catalogs ongoing projects. Previous editions of the newsletter and 

proceedings from our original spring 2004 nearshore consortium workshop can be found on the 

Coastal Watershed Institute webpage www.coastalwatershdinstitute.org, and the Clallam Marine 

Resources Committee website, www.clallammrc.org.  

 

The Coastal Watershed Institute (CWI), provides workgroup and newsletter coordination, and 

partners with the OP Chapter of Surfrider, the Lower Elwha Klallam Tribe (LEKT), Clallam 

Marine Resources Committee (MRC), Olympic National Park (ONP), Peninsula College (PC), 

and others in promoting the work and communication of the Elwha Nearshore Consortium. 

Information on the Coastal Watershed Institute can be found at 

www.coastalwatershedinstitute.org. For details on the OP Chapter of Surfrider contact Arnold 

Schouten at arndeb@olypen.com,. For details on the Clallam MRC contact Andrew Shogren, 

committee chair, ashogren65@yahoo.com, and Cathy Lear, Clallam County, 

Clear@co.clallam.wa.us/ 417. 2423. For information on the Lower Elwha Klallam Tribe, contact 

Matt Beirne, 360.457.4012 x12; matt.beirne@elwha.nsn.us. For information on Elwha Nearshore 

W  

http://www.coastalwatershdinstitute.org/
http://www.coastalwatershedinstitute.org/
mailto:arndeb@olypen.com
mailto:beirne@elwha.nsn.us
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Consortium, or questions or comments about the newsletter, contact Anne Shaffer, Coastal 

Watershed Institute, anne.shaffer@coastalwatershedinstitute.org. Information on the Elwha dam 

removals can be found at the Elwha webpage http://www.nps.gov/olym/elwha/home.html 
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Workgroup Announcements  
The Elwha dam removal project officially kicked off on 17 September 2011. A year later the 

USGS sponsored a two day public forum and science symposia in  August 2012. Details of the 

.symposia can be found at http://elwharesearchconsortium.wildapricot.org/ 
 
 

Dam Removal Project Update 
 

The largest dam removal in U.S. history began in September 2011.  Elwha dam is completely 

gone-Glines Canyon  will be completely removed by March 2013.  Lake Mills is officially no 

more-the river has been flowing as a river since the second week of October 2012. Sediment is  

being mobilized by fall rains and  upwards of seven million cubic yards of sediment will be 

delivered to the nearshore within five years of dam removal.  The dam removal work is being 

done by Barnard Construction of Bozeman, Montana. Stunning photos of the dam removal 

process and  resulting evolution of the river and nearshore sediment processes can be found at 

the ONP webpage, http://www.nps.gov/olym/naturescience/elwha-ecosystem-restoration.htm, 

Doubleclick productions webpage: www.dcproductions.com, and at Roorda Aerials, 

www.roordaaerials.comContacts: Barb Maynes, Olympic National Park, 

barb_maynes@nps.gov; 360-565-3005, Dave Reynolds, Olympic National Park, 

david_m_reynolds@nps.gov; 360-565-2985 

 

 

Additional Coordination 
  

The Elwha Research Consortium (ERC). The ERC was  founded in 2005 and  was coordinated  

by Dwight Barry, Western Washington University’s Huxley College of the Environment and its 

partner institution Peninsula College until last year.  year. Jeff Duda is now the contact for the 

ERC. Contact: Jeff Duda, jeff.duda@usgs.gov,  

 

Ongoing Nearshore 
Management/Restoration Issues  
 

Elwha Nearshore Restoration. The next steps and key elements of the nearshore restoration 

strategy, including historical habitat, current sediment processes, and current habitat form and 

function, are ongoing. Our next step is to combine these elements to predict future habitat 

conditions and, our ultimate goal, define additional ‘value added’ restoration priorities in the 

Elwha nearshore. This modeling effort has not yet been funded. Potential partners on this work, 

which is a top priority, include the Corps of Engineers, CWI, BoR, ONP, USGS, WDFW, 

mailto:jeff.duda@usgs.gov
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Clallam County, and the Elwha Tribe. The priority work is time sensitive and depends on full 

and open collaboration by federal, state, academic, and tribal partners. Contact Anne Shaffer 

(anne.shaffer@coastalwatershedinstitute.org) if you are interested in a copy of the strategy and 

how you can help realize this very important component of our nearshore restoration work. 

 

 

Strait of Juan de Fuca-Nearshore Valuation Project. The goal of this project is to inform 

Clallam County’s Shoreline Master Program update with scientific, social and economic 

research. Clallam County is rich in biodiversity and recreation benefits. Various land cover types 

provide a large array of ecosystems services that contribute directly and indirectly to the local 

economy.  This project includes new foundational research on the economic value of feeder 

bluffs ecosystems. A preliminary estimate of all shorelines and beaches in Clallam County was 

calculated to provide economic benefits ranging in value from $150 to $2,800 per acre per year. 

This value will become more exact when invertebrate and fish populations in Clallam County are 

accounted for, as well as primary data on feeder bluff erosion over time. Many partners are 

involved in this project: Coastal Watershed Institute, Clallam County, Washington State 

Department of Ecology, Washington State Department of Natural Resources, Peninsula College, 

Friends of Dungeness Refuge and Earth Economics. Contact Lola Flores 

(lflores@eartheconomics.org). 

 

The City of Port Angeles The landfill is within the Elwha nearshore and is at the western City 

limits. The landfill (dump) has been in use since at least the 1940s, and was closed in 2007. At 

that time the most recent garbage cells, which are toward the interior of the site and are lined, 

were capped. The older cells, which are closer to the marine bluffs, are not lined, and a 450 foot 

long revetment wall was installed along the western half of the landfill to stop garbage from 

eroding onto the beach. East of the wall, the standing bluffs are of native material, but there is a 

garbage cell only 11 to 50 feet behind the current bluff face. The natural bluff retreat rate has 

apparently been accelerated since the revetment wall was constructed. In June 2011, a bluff 

failure had exposed a small amount of garbage at the top of the bluff, and broken a perimeter 

drain. The City is repairing those defects as quickly as possible, and has begun design studies, 

and discussions with regulatory agencies, to determine the best course of action in order to solve 

the long-term problem.  

 

Also, the City placed beach nourishment immediately in front of the revetment wall in October 

2012, as required by the HPA for the landfill closure project. Twelve hundred cubic yards of 

beach nourishment and 650 cubic yards of cobble-gravel (back beach berm) material were 

placed.  

 

The City manages the landfill site under a Post-Closure permit issued by Clallam County 

Environmental Health and the Department of Ecology. The permit includes groundwater 

monitoring and beach monitoring. The beach is a very high-energy environment, and the City 

will be conducting a wave-energy study this winter using sensors placed in the intertidal zone. 

The study results will be used to develop and evaluate alternative designs for the Landfill Cell 

Stabilization project. 

mailto:anne.shaffer@coastalwatershedinstitute.org
mailto:lflores@eartheconomics.org
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The City of Port Angeles is well into the 3 year process of updating their Shoreline Master 

Program in accord with State Guidelines at WAC 173-26. The SMP update is the correct time for 

any interested citizens to express their concerns and suggestions for how the City’s shoreline 

areas will be managed over the coming years. Public visioning events and surveys have found a 

continued interest being expressed for removal of the seawall and contaminated materials. Also 

suggestions for removal and relocation of the waterline along the base of the bluff to the Nippon 

Mill. It is understood there are significant ecological as well as economic implications to such 

measures being implemented. The removal of the waterline, in particular, could have profound 

effects on nearshore ecological functions and bluff retreat rates, and should be carefully 

investigated from various perspectives prior to proceeding. Contact: Jeffree Stewart, DoE, 

360.407.6521/ jste461@ECY.WA.GOV. or Scott Johns, Associate Planner, City of Port 

Angeles, (360) 417-4752, Sjohns@cityofpa.us 
 

 

Elwha Nearshore Management. The Coastal Watershed Institute and is coordinating a multi-

partner project to improve regulatory implementation of the Elwha and Dungeness nearshore, 

including informing the SMP with ecosystem services, conducting boat based lidar and on the 

ground surveys of beach and bluffs habitats. Details on the technical components of the project 

are provided in  respective sections of this newsletter The project is supported by EPA funds thru 

a grant thru WDFW and DNR.  For information contact Anne Shaffer, CWI, 

anne.shaffer@coastalwatershedinstitute.org. 
 

New and Ongoing Restoration 

Activities by Subject Category 

 

Within Elwha nearshore, as provided by project primary investigators. For ongoing projects with 

no update the project title and contact information are provided (see earlier newsletters for 

project details). 

 

Physical Processes  
 

Elwha dam removal studies – fine-grained sediment dispersal.  

At the initiation of dam removal last fall, we began a two-year fieldwork effort to study the 

movement and fate of fine-grained sediment as it leaves the river and disperses across and 

beyond the submarine delta. This work, funded by the National Science Foundation, builds on 

2008–2009 baseline studies (funded by WA Sea Grant and NSF) that investigated sediment 

concentrations at the sea surface and in the bottom-boundary layer as well as seabed grain sizes 

during the period of sediment starvation. 

 

mailto:jste461@ECY.WA.GOV
mailto:Sjohns@cityofpa.us
mailto:anne.shaffer@coastalwatershedinstitute.org
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The data collected since November show slow but definite changes to the offshore system. The 

surface plume, while thin (0.5–2 m thick), showed a suspended sediment concentration increase 

of at least 60% from November 2011 to June 2012. However, while we have seen evidence of 

fine-grained sediment delivery to the delta (both in the plume and in resuspension events in the 

bottom-boundary layer), this sediment has been quickly removed. In general, fine-grained 

sediment movement through the system seems to be dominated by tides and a net east-northeast 

transport direction. Grain-size data from seabed grab samples suggests increasing sand deposits 

near the river mouth in shallow water depths, particularly to the west, but little to no change in 

the coarse, gravel lag layer at deeper sites. 

 

This winter we hope to conduct rapid deployment cruises in response to storm conditions that 

may generate high-turbidity river flow events. Given sufficient turbidity, the river may plunge to 

the seafloor once it reaches the Strait and carry fine-grained sediment away from coastlines into 

much deeper waters. 

 

During the Spring 2012 quarter, we offered the Elwha Delta Research Apprenticeship at the 

University of Washington Friday Harbor Laboratories (http://depts.washington.edu/fhl/). In this 

apprenticeship, undergraduate students develop and complete individual research projects that 

will be incorporated into our Elwha delta studies. The course will be offered again in Spring 

2013—if you have an interested student, please have them contact us for more details. Contact:  

Andrea Ogston and Chuck Nittrouer, School of Oceanography, University of Washington, Box 357940, 

Seattle, WA 98115.  Ph. 206-543-0768.  Email: ogston@ocean.washington.edu. 

 
 

Elwha-Dungeness Bluff and Beach Study Update The goals of the Elwha Dungeness Bluff and 

Beach Study are to: 1. Estimate historic and current bluff recession rates and sediment volume 

contributions from  coastal bluffs in the Elwha and Dungeness drift cells in order to inform 

coastal planners on the hazards presented by coastal bluff erosion and document the role that 

feeder bluffs have in littoral sediment budgets in light of the coming reintroduction of fluvial 

sediment supply from the Elwha River, and; 2. Monitor the topographic and grain-size response 

on beaches in both drift cells before, during  and after dam removal, to document pre-dam 

removal seasonal variability and post dam-removal response to the delivery of Elwha fluvial 

sediment. 

 

To date we have collected 14 months (bi-monthly, first year; quarterly, second year) of pre-dam-

removal topography and grain size data at 16 fixed cross-sections (eight in Elwha, eight in 

Dungeness) from July 2010-September 2012.  

 

We have digitized the bluff crest position from 1939 orthophoto mosaics and from 2011 digital 

ortho-photography and collected two-dimensional laser range-finder feeder bluff topography 

profiles at 100’ spacing for representative sections of each drift cell and are comparing the 2012 

bluff topography to the 2001 airborne LIDAR data set. We are currently calculating sediment 

volume estimates for each section of drift cell so we can relate sediment volume contributions 

http://depts.washington.edu/fhl/
mailto:ogston@ocean.washington.edu
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from bluffs to environmental variables such as fetch exposure, bluff height, shape, composition, 

land-use, and shoreline development (e. g. presence/absence of shoreline armoring).  

 

We plan to present our findings to date at the 2013 Elwha Nearshore Consortium Workshop in 

Port Angeles in this coming January. Contact: Dave Parks, Washington Department of Natural 

Resources  311 McCarver Street  Port Angeles WA 98362 , 360-417-1405 ext. 225 

david.parks@dnr.wa.gov  
 
 

Elwha Sediment Management and Monitoring Plan 

Contact: Tim Randle, Sedimentation and River Hydraulics Group (D-8540) U.S. Bureau of 

Reclamation Technical Service Center, P.O. Box 25007 Denver, CO 80225-0007; 303-445-

2557/TRANDLE@do.usbr.gov. 

 

Beach Profile Monitoring of the Elwha River Delta Coast 
Contact: Matt Beirne and Larry Ward, Lower Elwha Klallam Tribe, 51 Hatchery Road, Port 

Angeles, Washington. 360.457.4012 ext 12 and 17 (matt.beirne@elwha.nsn.us; 

larry.ward@elwha.nsn.us) and Jim Johannessen, Coastal Geologic Services, Inc., Email: 

coastalgeo@comcast.net, Phone: 360-647-1845 

 

 

Consequences of the Elwha River dam removal on nearshore habitats and ecosystems- USGS 

Coastal Habitats in Puget Sound (CHIPS) Program. 
 

The CHIPS program is a USGS initiative to provide interdisciplinary research and collaboration 

to coordinate, integrate, and link USGS studies with Puget Sound Nearshore Ecosystem 

Restoration Project (PSNERP) and Puget Sound Partnership (PSP) goals and objectives. The 

Elwha River restoration task, intended to provide scientific assessment of nearshore restoration 

through dam removal, consists of hydrologists, oceanographers, fluvial and coastal 

geomorphologists, fisheries biologists, and ecologists working together to characterize the 

existing conditions of the Elwha River estuary and nearshore ecosystems. This work is funded by 

the USGS and an U.S. EPA grant through the PSP and is conducted through collaborative efforts 

with the Lower Elwha Klallam Tribe, Washington Department of Ecology, Washington 

SeaGrant, and the EPA.  Below are brief descriptions of some of the physical processes work 

that is being conducted.  Please also see the entry in the Habitat section for additional research 

and monitoring, and full citations for completed work at the end of this newsletter. 

 

Beach Characterization. The erosion of beach habitat in the Elwha River delta is driven in part 

by the interception of river sediment that has been trapped behind two dams upriver.  Beach 

topographic, bathymetric and sediment grain-size surveys are conducted twice a year from 

Freshwater Bay to the eastern most portion of the Elwha delta. These surveys began in 

September 2004 and have been used to characterize beach geomorphology and change. Data 

collected in 2012 revealed that new supplies of sediment are reaching the Elwha River mouth 

and neasrhore, but that the beach east of the river mouth continues to erode at rates of several 

mailto:TRANDLE@do.usbr.gov
mailto:beirne@elwha.nsn.us
mailto:lward@elwha.nsn.us
mailto:coastalgeo@comcast.net
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meters per year.  Observations of the nearshore geomorphology are contained in a publication in 

the journal Geomorphology and Chapter 3 of the USGS Scientific Investigations Report 2011-

5120. The raw topographic data are available in USGS Data-Series Report 288. We have also 

been collaborating with Ian Miller (WA SeaGrant) to monitor beach sediment movement and 

change, which have been published in two articles in Marine Geology.   

 

Benthic Habitat Mapping. Characterization of the nearshore substrate and habitat offshore of the 

Elwha River mouth has been conducted by Swath Sonar and underwater video surveys in 2005 

and 2010, and the first post-dam removal sonar survey is planned for March 2013.  These sonar 

and video surveys provide information for the interpretation of substrate and habitat types. The 

raw sonar and video data and their classification into habitat types are provided in USGS Data 

Series 320 and USGS Open-File Report 2011-1226. A synthesis of the 2005 data, including a 

comparison of mapped substrate types with long-term kelp distribution and abundance maps, 

were published in the 2008 special issue of the journal Northwest Science.  Sonar map products 

have been used by CHIPS scientists to direct scuba survey sampling intended to document 

biological communities of the Elwha River nearshore east and west of the river’s mouth (see 

Habitat Section below).  

 

River Sediment Discharge and Turbidity. The USGS is monitoring river discharge, turbidity and 

suspended-sediment concentrations at stations on the Elwha River and has conducted a number 

of focused surveys and assessments to evaluate site-specific or long-term patterns in Elwha River 

water and sediment discharge.  Three USGS gaging stations are established on the river, and 

historic and recent data from these stations are available on the USGS National Water 

Information System (NWIS).  Focused studies include a 2006 survey of flow near the river 

mouth (USGS Data Series 363), calculations of long-term sediment discharge (USGS Scientific 

Investigations Report 2009-5221) and numerical modeling of the river sediment budget and 

morphologic change following dam removal (publication in Ecological Engineering).   A 

summary of the turbidity and sediment load patterns during the initial part of dam removal are 

contained in an “in press” article for Eos with a publish date in late October 2012.   

 

Coastal Turbid Plume. The majority of sand, silt and clay released from dam removal on the 

Elwha River will discharge into the Strait of Juan de Fuca coastal waters.  This release of 

sediment will cause turbidity as these fine sediments are moved by coastal currents and waves. 

To better understand the nature and movement of this freshwater and sediment “plume”, a five-

day Elwha Plume Study was completed during the high snowmelt discharge in June 2007 and 

published in a 2011 publication in Continental Shelf Research.  During this study, the Elwha 

River plume was clearly identified and it moved in response to coastal currents.  Additional 

sampling is being conducted to characterize the extent and timing of the coastal turbid plume 

during dam removal, including: two long-term nearshore (10 m water depth) benthic tripods with 

ADCP current meters and wave gages, OBS turbidity sensors, HOBO light sensors, and benthic 

camera imaging systems to track turbidity and seafloor sedimentation; one deep (50 m water 

depth) tripod to measure hyperpycnal sediment gravity currents (if and when they occur); a 

nearshore buoy with CTD salinity and temperature sensor and an OBS turbidity sensor; coastal 

remote sensing with NASA satellites and time-lapse cameras stationed around the Elwha river 
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delta.  A summary of the coastal processes is included in Chapter 5 of the USGS Scientific 

Investigations Report 2011-5120.  

 

Elwha River Estuary – Measurements of Surface Water, Ground Water and Sedimentation. 

During dam removal, the Elwha River and estuary will experience elevated levels of turbidity 

and sediment discharge that may result in sedimentation in the channels of the river, its side 

channels and the estuarine coastal ponds.  Increases in bed elevations may change habitat types 

and conditions, raise ground-water levels throughout the alluvial aquifer, and possibly change the 

hydrodynamics of the estuary complex, which is an important nursery habitat for several species, 

including endangered salmonids.  Monitoring of these systems has occurred with close 

collaboration with the Lower Elwha Klallam Tribe, and includes: Synoptic discharge 

measurements of the river in 2007 under steady, low-flow conditions to evaluate rates of seepage 

and hyporheic exchanges; measurement of ground water levels adjacent to the river and in the 

floodplain during 2007-2009 that indicated that the alluvial sediments are highly transmissive; 

Use of an approximately 600 m of fiber-optic distributed temperature probe in the eastern estuary 

wetland complex to infer areas of ground water influence; CTD instruments in the estuary 

complex from 2008 to the present to collect temperature, salinity and turbidity measurements of 

the Elwha estuary; Surface water discharge to measure inflow to the eastern estuary from Bosco 

Creek and the outflow from the eastern estuary to the river mouth.  Many of these observations 

and findings have been published in Chapter 4 of the USGS Scientific Investigations Report 

2011-5120.  

 

Numerical Modeling of the Elwha Nearshore Processes. The USGS developed a process-based 

hydrodynamic and sediment transport model for the Elwha River delta region within the Strait of 

Juan de Fuca. The model is driven with water levels and waves at the entrance to the Straits. 

Model calibration and validation are being performed on water levels and tidal currents, and on 

wave heights, periods, and directions using data collected at two sites off the delta during 2005-

2012. Preliminary model results show a complex pattern of strong tidal currents across the delta 

capable of transporting fine sediment on both flood and ebb tides. In addition, strong residual 

currents exist over the delta, along with eddies that form on either side of the river mouth. The 

model can be operated in both 2D and 3D. Strong tidal currents are shown to be important to the 

dispersal of sediment transported from the Elwha River. The model set-up, calibration, and some 

preliminary results are discussed in a publication in the Proceedings of Coastal Dynamics 2009 

and Chapter 5 of the USGS Scientific Investigations Report 2011-5120. USGS will continue to 

develop, test, and operate the numerical model of flow and sediment transport to improve the 

understanding of transport processes around the Elwha River delta. The model will be used to 

predict short and long term sediment accumulation after the dams on the river are removed. 

Contact: Jonathan Warrick, USGS, 400 Natural Bridges Drive, Santa Cruz, CA 95060, 

jwarrick@usgs.gov; Jeff Duda, Western Fisheries Research Center, 6505 NE 65
th

 St., Seattle, 

WA, 98115. 206-526-6282 x 233, Jeff_Duda@usgs.gov, Amy Draut, Coastal and Marine 

Geology Program, USGS, Pacific Science Center, 400 Natural Bridges Drive, Santa Cruz, CA 

95060 USA. 831-427-4733/ adraut@usgs.gov; webpage: 

http://walrus.wr.usgs.gov/infobank/programs/html/staff2html/staff/Amy_Draut.html 

mailto:jwarrick@usgs.gov
mailto:Jeff_Duda@usgs.gov
mailto:adraut@usgs.gov
http://walrus.wr.usgs.gov/infobank/programs/html/staff2html/staff/Amy_Draut.html
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Habitat  
 

 

Nearshore Central Strait of Juan de Fuca: an ecosystem assessment of salmonid use and 

priority restoration actions :Long term monitoring.  Long term monitoring of the Elwha and 

comparative estuaries, which began in 2007 as part of the larger fish use assessment, continues. 

With dam removal almost complete we begun analyzing data for pre-dam removal conditions, 

and have now also  begun the formal ‘post dam removal’ phase of estuary fish use monitoring. 

Tom Quinn and Justin Brown (UW) have completed the analysis of  pre-dam removal juvenile 

Chinook salmon data. Nichole Harris, PC/WWU and Tom Quinn are now analyzing pre-dam 

removal coho data. Results are forthcoming. Monthly monitoring of fish use of the west estuary 

of the Elwha   and Salt Creek estuary indicates that, in general, fish use has held consistent thru 

the first year of dam removal despite observed increase in turbidity and sedimentation at the 

estuary connection with the main channel of the river. Water quality readings have been high (in 

the Elwha west estuary only) for pH and temperature, prompting recommendation for further 

detailed water quality monitoring by the LEKT and USGS, and more focused monitoring  of the 

west estuary connections including upcoming LIDAR mapping. Also of note is the observation 

of the Red sided shiner, Richardsonius balteatus, in the Elwha west estuary over a series of 

months since dam removal intitated. Ecological implications are being considered.  Contact: 

Anne Shaffer, Coastal Watershed Institute, Port Angeles, Washington 360.461.0799; 

anne.shaffer@coastalwatershedinstitute.org. 
 

Assessment of the nearshore benthic invertebrate communities in the Elwha and Dungeness 

Drift Cells, Central Strait of Juan de Fuca, Washington State. A study of the benthic 

community has been conducted in the Elwha and Dungeness drift cells since 2010. The study is 

performed in conjunction with the Elwha-Dungeness Drift Cell Feeder Bluff Sediment Project 

conducted by David Parks, DNR (see project description under Physical Processes). A total of 

308 benthic community samples have been collected during four surveys at 12 of the 16 

sediment project sites to define the current nearshore communities within the two drift cells:  
 

Elwha Sites 

Freshwater Bay (4 sites) 

Elwha Bluff west of Dry Creek (2 sites) 

Elwha Bluff west of Ediz Hook and base of Ediz Hook (2 sites) 

Dungeness Sites 

East of Bagley Creek (2 sites) 

Dungeness Bluff west of spit and base of Dungeness Spit (2 sites) 

At each location five benthic community samples were collected at two tidal elevations (MLLW 

and MTL) and, when present, at the wrack line. The majority of the benthic community samples 

have been sorted into major taxonomical groups and the sorting process of the remaining 

samples will be completed in the fall of 2012. Pending funding the benthic invertebrate samples 

will be identified to lowest practical taxonomical level.  

mailto:anne.shaffer@coastalwatershedinstitute.org
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The data collected between 2010 and 2012 will be compiled and at similar geomorphic habitat 

types the benthic communities at the Elwha sites will be compared to the Dungeness sites to 

identify differences, if any, between the impacted Elwha cells and the un-impacted Dungeness 

cells. The data will also be compiled and evaluated as a base-line study for the Elwha dam 

removal. To the extent possible, the current benthic community data will be compared to 

historical benthic community data from the Marine Ecosystems Analysis (MESA) Program 

(Nyblad 1978) and to a more recent study by Sheffler et al. (2008) to evaluate any changes in the 

benthic community over time.  

The study has been carried out in collaboration with the Peninsula College and Huxley on the 

Peninsulas and Clallam County StreamKeepers. The three institutes provided volunteers for the 

field and lab work and in 2012 summer and fall quarter four student internships have been 

funded through a grant by Washington Department of Fish and Wildlife.Contact: Helle B. 

Andersen at the Coastal Watershed Institute, 360.808.4984 or 

helle.andersen@coastalwatershedinstitute.org 

 

 

Elwha Delta Intertidal Biological Monitoring.  The USGS in partnership with LEKT 

have initiated a new investigation into the response of the intertidal biological community 

immediately east and west of the Elwha River. This study leverages repeat cross shore elevation 

and substrate data by co-locating the monitoring of intertidal invertebrate assemblages. The first 

field season wrapped up this August and samples are under analysis.  The meta-goal of the 

project is to understand the role sediment disturbances play in structuring 

invertebrate communities, and the data will also act as a baseline against which future changes 

related to the Elwha dam removals can be measured. Contact Chris Clark, Huxley 

College/USGS; cclark@usgs.gov, (360) 927-9185 

 

Role of dams on Large Woody Debris (LWD) in temperate rainforest  nearshore habitat. Large 

Woody Debris (LWD) is an important component of the marine ecosystem.  It is a base 

component of critical habitats for numerous fish species including endangered salmon and forage 

fish including smelt and sand lance. The master’s project I am working on includes studying the 

role of LWD deposition on riparian and nearshore ecosystems.  This includes researching 

historical distribution, comparing undisturbed watersheds, establishing benchmarks for what 

restoration should look like, and predictions for the Elwha’s future state.Contact: Samantha 

Rich, Graduate student, Natural Resources and Environmental Science University of Illinois, 

Urbana-Champaign, 206.660.7655, rich6@illinois.edu 

 

Nearshore Fish Communities in the Eastern and Central Strait of Juan de Fuca (not updated 

from 2009). Beginning in 2005, staff from the Lower Elwha Klallam Tribe, NOAA’s Northwest 

Fisheries Science Center , and the Jamestown S’Klallam Tribe have been collecting data on the 

nearshore fish communities of the eastern and central Strait of Juan de Fuca.  Our goal is to use 

these communities and their associate habitats as indicators of change influenced by sediment 

introduction after the dams have been removed.  More than 200 beach seine hauls have been 

made at 37 sites between 2006 and 2008 from Discovery Bay to Crescent Bay.  Sampling is 

conducted between March and September.  Overall 48 species of fish have been identified 

http://us.mc1129.mail.yahoo.com/mc/compose?to=helle.andersen@coastalwatershedinstitute.org
mailto:rich6@illinois.edu
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including four species of Pacific salmon as well as steelhead and cutthroat trout.  Forage fish, 

including surf smelt, Pacific herring, and sand lance, appear to dominate the nearshore 

community of the region and represent nearly 60% of the total catch.  In addition to the high 

abundance of forage fish, numerous life stages of each species are commonly encountered at 

multiple sites throughout the season.  Pink and chum salmon represented the majority of the 

salmonid catches early in the year (March-April) while Chinook catches generally peak in 

June/July.  In 2009, monthly beach seine samples were not collected.  In July, a survey of 

intertidal habitat conditions potentially altered areas and reference areas was conducted to 

establish baseline conditions prior to dam removal. In addition, epibenthic zooplankton samples 

as well as diet samples of selected species were collected at a number of sites.  In 2010, the 

collection of intertidal habitat, invertebrate, and fish diet data will be expanded; in addition, 

monthly collections of nearshore fish will be resumed in 2010.  

Contact: Kurt Fresh, NOAA Fisheries. Northwest Fisheries Science Center, 2725 Montlake 

Blvd. East, Seattle, WA 98112-2097. 206.860.6793. kurt.fresh@noaa.gov and Larry Ward, 

Lower Elwha Klallam Tribe, 51 Hatchery Road, Port Angeles, WA 98363.  

360.457.4012 ext.17.   larry.ward@elwha.nsn.us 
 

Elwha Nearshore Habitat Monitoring (not updated from 2009). In 2005 the WDFW Shellfish 

Dive Team and the Jamestown S’Klallam Dive Team established two permanent study sites (one 

treatment and one control) as baseline data sets for pre and post dam removal comparisons.  

These two study sites focused on rocky habitat and used important shellfish species (red and 

green sea urchins, sea cucumbers, abalone and rock scallops) as targets for evaluating impacts of 

dam removal. Additional presence/absence data on other key vertebrate, invertebrate and algal 

species was obtained. Habitat mapping at each site was completed using diver observations and 

video documentation. The video data will also be used to create baseline photo mosaic images of 

the habitat for pre and post dam removal comparisons. 

 

In late September of 2006 the WDFW Dive Team and Jamestown S’Klallam divers established 

an additional permanent study site on rocky habitat within Freshwater Bay and resurveyed the 

previously established study sites. The group resurveyed the rocky habitat study sites again in 

September of 2007.  

 

WDFW and Jamestown S’Klallam divers established a permanent study site on soft bottom 

habitat directly off the mouth of the Elwha in 2006. This study sites focuses on geoducks and 

horse clam densities to evaluate impacts of dam removal on these important shellfish species. In 

2008 WDFW hoped to augment the permanent soft bottom site by dredging random one-meter 

samples from near this location. This data will be used to determine infaunal species composition 

before and after dam removal.  

 

Because of the scope and scale of this study, collaboration and support from other interested 

parties will be needed in order to expand this project beyond its current level.  Contact: WDFW: 

Don Rothaus, at 425-379-2315; Tribes: Doug Morrill, Lower Elwha Klallam Tribe, at 360-457-

4012 ext. 18; or Kelly Toy, Jamestown S’Klallam Tribe, at 360-681-4641 

 

mailto:larry.ward@elwha.nsn.us
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Scuba Dive Surveys of Nearshore Biological Communities.  Scuba dive surveys have been 

conducted since 2008 to evaluate the distribution and variation in nearshore biological 

communities and how these communities change during dam ramoval. Scuba surveys are 

conducted through a collaboration betwee the USGS, LEKT, WA SeaGrant, and U.S. EPA.  

Survey techniques are based upon a modification of PISCO methodologies (see 

www.piscoweb.org for details).  During 2008 and 2009, we used a stratified random approach to 

select sites using a GIS. We also used the Delft3D hydrodynamic model to identify slack (i.e., 

low currents) diving windows. Sampling in 2008 and 2009 occurred during 15 days spread over 

a 6-week period of August and September. Forty-five sites were surveyed in 2008 and 43 in 

2009. Each of two diver teams surveyed >1 transect per site, for a total of 98 transects surveyed 

in 2008 and 86 in 2009. Results from the 2008-2009 surveys suggest that community structure 

was partly controlled by substrate type, and four primary habitat types were identified. These 

results can be found in Chapter 6 of USGS Scientific Investigations Report 2011-5120 (full 

citation below)  

 

From 2010 to the present, a different sampling strategy has been used for the scuba surveys.   

The new strategy is to conduct repeat annual surveys at fixed stations so that changes in time can 

be documented.  Fixed stations include 12 around the Elwha River delta (at two different depth 

classes) and 2 control stations away from the river at Green Point.  Survey techniques at each site 

are consistent with the 2008-2009 surveys.  Surveys during 2012 revealed that the abundance of 

kelp was measurably lower at sites near the Elwha River mouth compared to previous years.    

Contact: Steve Rubin, Western Fisheries Research Center, 6505 NE 65
th

 St., Seattle, WA, 

98115. 206-526-6282 x 233. 
 

Biological Communities  
 

Beached Bird Surveys of the Elwha Nearshore. The Coastal Observation and Seabird Survey 

Team (COASST) joins the Elwha nearshore monitoring effort.  COASST is a citizen science 

program run out of the University of Washington that recruits and trains local citizens to monitor 

beaches on a monthly basis.  Standardized surveys of particular beaches, with identified start and 

stop points, return information on all beach-cast carcasses on a monthly basis.  These baselines 

have already been used in greater Puget Sound as baselines against which both catastrophic (e.g., 

gillnet bycatch mortality) and chronic (e.g., decreasing use of the Sound as a wintering area) 

forcing can be assessed.  We currently monitor Freshwater Bay and Crescent Bay Beach which is 

a comparative area for dam removal. This will help us to capture any changes as a function of 

sedimentation following dam removal. Contact: For more information on COASST, please visit 

the website www.coasst.org, email at info@coasst.org or call the COASST office at 206-221-

6893. 

 

Macroalgae Blooms in Impounded Elwha West Estuary. Macroalgae blooms of the impounded 

estuary west of the Place Road dike have been a concern for private property owners. Recent 

attempts to partially restore hydrologic connection to the river were not successful, so 

researchers are now shifting focus to understanding what is causing the increasing blooms of 

Ulva intestinalis. Tim Nelson, Phycologist with Seattle Pacific University, sampled the west 
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estuary algae on 12 October 2010 and had marine botany undergraduate students do preliminary 

CN analysis on the ulvoid tissue. The quick-and-dirty answer is that these algae are definitely 

nitrogen limited.  They’re down at around 1% tissue N on average, with many samples below 

1%.  For comparison, we estimate that algae in the Straits would be 4-6% N.  The literature 

suggests N limitation below about 2% for sure, and possible limitation between 2 and 4%. 

 

Next steps will be to repeat the sampling, identify sources of nitrogen, and possibly find funds 

for additional nutrient analysis to decipher the relative contribution of nitrate, nitrite, ammonium, 

etc.  We also are brainstorming sources for nutrients and ideas for limiting N input to the extent 

possible including limiting fertilization (hydro seeding on the revised dike this year may have 

played a role in this year’s bloom), plant N-demanding vegetation around the margins (and don’t 

fertilize it much), remove plants that have N-fixing bacteria associated with them (e.g., legumes) 

near the area, etc. Contact: Tim Nelson, Chair and Professor of Biology, Dept. of Biology, Suite 

205, Seattle Pacific University, 3307 3
rd

 Avenue West, Seattle, WA  98119-1950, Telephone:  1-

206-281-3640, FAX:  1-206-281-2882, e-mail:  tnelson@spu.edu, 

URL:  http://myhome.spu.edu/tnelson 

 

Fisheries  
 

Shellfish Harvest Activities Associated with Elwha Dam Removals (ongoing 

management topics).Contact: WDFW: Michael Ulrich, WDFW, at 360-902-2737; 

Tribes: Doug Morrill, Lower Elwha Klallam Tribe, at 360-457-4012 ext. 18; or Kelly 

Toy, Jamestown S’Klallam Tribe, at 360-681-4641 

 

List of priority projects/data 

gaps/actions (ENC 2011)    
 
Category Activity 

 

Modeling Model linkages between current habitat extent (for example west estuary 

extent , use (for example fish abundance) and sediment processes in lower 

river and shoreline to predict post dam removal sediment fate and anticipated  

near and long term habitat function response.  

 

Develop adaptive management actions to respond to nearterm restoration 

process. 

 

 Prioritize additional nearshore long term restoration actions prior to dam 

removal. Specifically: 

1.Augmenting of Elwha bluffs shoreline to optimize sediment delivery 

mailto:tnelson@spu.edu
http://myhome.spu.edu/tnelson
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2. Identify additional restoration actions 
 

Monitoring Monitoring (lower river, estuary, and shoreline of Elwha and comparative 

drift cells). 

Sediment/Physical 

processes 

1.More detailed and comprehensive sediment mapping and study of lower 

river and estuary; specifically:  

 Extend current sediment mapping in the lower river north to include river 

mouth 

    2.Definition of relative contribution of bluff erosion to sediment budget of 

Elwha, Dungeness drift cells. Ground based shoreline LiDaR 

  3.Expansion of 2009  Lidar study to include estuary, boat and land based 

Lidar for bluffs along lower river and shoreline, to and including Dungeness 

Spit (DoE received DFW funding to conduct bluff mapping work-began in 

summer 2012 G. Kaminski and D. Parks are contacts) 

 

 1. 4.Wave buoys (CDIP) 

 5.Continue and expand nearshore habitat report and sediment mapping 

(USGS) update to include: a. Further east and comparative areas; b. Offshore 

and inshore to include eelgrass area (MLLW-25-30’)  

 

 6.Comprehensive assessment of water quality in impounded, east, and west 

estuary including pH, turbidity, and nutrients (both CTD’s and hand held YSI 

readings).  

 

 7. Water quality monitoring of Elwha and comparative drift cells, including 

turbidity, temp, pH, and if possible nutrients). 

 8.Mapping of the historic Elwha nearshore (Brad Collins style study); 

 8.Monitor of discharge of river from suspended sediments prior to dam 

removal 

Biological and habitat 1.Continue long term monitoring of fish use of Elwha nearshore by CWI and 

PC/WWU, NOAA,LEKT, and others, including genetic composition of ESA 

stocks of salmon and forage fish-at a cross regional scale. 

 2.Macroinvertbrate assemblage of Elwha and comparative  

 3.Post process eelgrass data for macroalgae and fish presence. 

 4.Conduct additional field surveys to define fish composition and extent in  

and of understory macro algae beds of Elwha and comparative nearshore 

 5.LWD, riparian mapping, Elwha and comparative nearshore 

 6.Bird surveys of Elwha nearshore for baseline info (both live and stranded 

birds) and linkages to other monitoring elements 
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 7.Marine mammal tracking (harbor seals) 

Management  

 Develop and implement an Elwha nearshore restoration action plan. Priorities 

of plan; 

1. Preservation of Freshwater Bay and lower river nearshore thru 

property CE/acquisition; 

2.  Ecosystem restoration of the Elwha estuary.  

3. Restoration of Elwha feeder bluffs and Ediz Hook. Incorporate feed 

rate into bluff management. 

 

 Analysis of sedment projections to estuary and development of adaptive 

management actions that might be anticipated; 

 Preserve feeder bluffs of Dungeness drift cell, which are comparative sites 

and of extremely high ecological importance. 

 Identify ELJ sites if any in Elwha nearshore 

 Cost benefit analysis of changing pipeline alignment so not on beach along 

feeder bluffs 

 Adaptive management priority actions (contingency actions) for sediment 

processes in river 

 Data clearing house for data managers, data integration, shoreline atlas 

Education Continue working with citizens, local colleges and education groups 
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Workgroup Directory Workgroup participants actively 

working in nearshore. Italic are nearshore workgroup coordinators/key contacts 
Name Affiliation  Email 

Anne Shaffer  Coastal Watershed Institute anne.shaffer@coastalwatershed institute.org 

Cathy Lear Clallam County Clear@co.clallam.wa.us 

Matt Beirne Lower Elwha Klallam Tribe (LEKT) matt.beirne@elwha.nsn.us 

Brian Winter Olympic National Park brian_winter@nps.gov 

Andie Ritchie Olympic National Park Andy_ritchie@nps.gov 

Helle Andersen Coastal Watershed Institute helle.andersen@coastalwatershedinstitute.org 

Justine Barton EPA barton.justine@epa.gov 

Helen Berry DNR helen.berry@wadnr.gov 

Chris Byrnes WDFW chris.byrnes@dfw.wa.gov 

Pat Crain ONP Patrick_crain@nps.gov 

Amy Draut USGS adraut@usgs.gov 

Jeff Duda USGS Jeff_Duda@usgs.gov 

Nancy Elders USGS Nancy.elders@usgs.gov 

Rob Elofson Lower Elwha Klallam Tribe relofson@elwha.nsn.us 

Kurt Fresh NOAA Kurt.Fresh@noaa.gov 

Guy Gelfenbaum USGS ggelfenbaum@usgs.gov 

John Gussman Doubleclick Productions jgussman@dcproductions.com 

Jennifer Harrison-

Cox 

Earth Economics jcox@eartheconomics.org 

Brad Hanson NOAA Brad.Hanson@noaa.gov 

Chuck Janda Landowner representative eltaco@olypen.com 

Jason Jaacks Cordillera Productions cordilleraproductions@gmail.com 

Anna Kagley NOAA Anna.kagley@noaa.gov 

George Kaminski DoE gkam461@ECY.WA.GOV 

David Michalsen CoE David.R.Michalsen@usace.army.mil 

Ian Miller Seagrant/USGS immiller@u.washington.edu 

Raymond Moses Lower Elwha Klallam Tribe rmoses@elwha.nsn.us 

Timothy Nelson Seattle Pacific University tnelson@spu.edu 

Kathryn Neal City of Port Angeles Kneal@cityofpa.us 

Chuck Nittrouer University of Washington nittroue@ocean.washington.edu 

Jim Norris MRC jnorris@olympus.net 

Andrea Ogston University of Washington ogston@ocean.washington.edu 

Dave Parks DNR dave.parks@wadnr.gov 

Tom Quinn UW tquinn@u.washington.edu 

Rebecca Paradis LEKT Rebecca.Paradis@elwha.nsn.us 

Julia Parrish University of Washington Jparrish@u.washington.edu 

Tim Randle Bureau of Reclamation trandle@usbr.gov 

Samantha Rich University of Illinois rich6@illinois.edu 

Tom Roorda Roorda Aerials roordat@gmail.com 

Steve Rubin USGS Steve.rubin@usgs.gov 

Mike Rylko EPA rylko.michael@epa.gov 

Pam Sanguinetti CoE Pamela.Sanguinetti@usace.army.mil 

Bob Sizemore WDFW SIZEMRES@dfw.wa.gov 

Arnold Schouten Surfrider 17rndeb@olypen.com 

Jeffree Stewart Washington DoE jste461@ecy.wa.gov 

Linda Storm EPA Storm.Linda@epamail.epa.gov 

Mark Titus August Island Pictures mark@augustisland.com 
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Jaimie Valadez Lower Elwha Klallam Tribe jamievaladez@hotmail.com 

Larry Ward Lower Elwha Klallam Tribe lward@elwa.nsn.us 

Jon Warrick USGS jwarrick@usgs.gov 

John Williams Stillhope Productions jw@StillHopeProductions.com 

Jacilee Wray ONP Jacilee_wray@nps.gov 

Rob Young Western Carolina University ryoung@wcuvax1.wcu.edu 

 

Educational Entities 
A number of educational entities have received funding for Elwha proposals (not specific 

to nearshore). They include: 

  

Peninsula College (PC) was not funded in 2009 for Elwha-related research under the 

National Science Foundation’s Research Experiences for Undergraduates program which 

established an undergraduate student research program at PC, linking students with 

faculty and agency scientists. In previous years this grant funded PC and Western 

Washington University Huxley College of the Environment students to conduct research 

projects associated with the Elwha River Basin ecosystems before and after removal of 

the dam and provided extensive experience with terrestrial, freshwater, and nearshore 

projects. Graduates of the program that participated in the nearshore projects have 

secured permanent positions with the Navy, and project/seasonal professional field 

positions with USGS, WDFW, ONP, and the Lower Elwha Klallam Tribe. Unfortunately 

NSF funding for the Elwha REU program ended September 2009.The project was highly 

successful, and should be refunded. Peninsula College intends to submit a new REU 

request in the future and invites interested parties to contact Brian Hauge.for more 

information and full list of participants Contact Dr. Hague, (PI), Peninsula College, \, 

360-417-6246, bhauge@pencol.edu  

 

North Olympic Peninsula Skills Center Natural Resources program students participate in 

various surveys since 2010 including the Coastal Observation and Seabird Survey Team 

(COASST)  and marine debris monitoring.  For more on the Skills Center Natural 

Resources program, including contact information for those wanting a crew to help with 

data collection, please visit www.nopsc.org/naturalresources.  Contact Dan Lieberman, 

North Olympic Peninsula Skills Center Natural Resources Program; 

dLieberman@portangelesschools.org, (360) 565-1892. 
 

 

Project documentaries 
 

Photographs of Elwha nearshore post dam removals: Roorda Aerial. 

www.rooordaaerial.com 

 

The Elwha Project: Observations of a River and it’s People. Contact:Rob Casey, 

Photographer, 206.297.9547; rob@robcasey.net; www.robcasey.net; 

 

mailto:jamievaladez@hotmail.com
mailto:Brian
http://www.nopsc.org/naturalresources
http://www.rooordaaerial.com/
http://www.robcasey.net/
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Return of the River. Contact: John Gussman, Doubleclick  Productions 360.808.6406;  

jgussman@dcproductions.com; www.elwhafilm.com 

 

Return to Elwha. Contact: Jason Jaacks. Cordrillera Productions, 303.513.4652  

cordilleraproductions@gmail.com; www.returntoelwha.com./ 

 

River as Spirit - Rebirth of the Elwha  & Illahee. Shelley Soloman. 360-385-3998; 

shellysol@olypen.com, www.leapingfrogfilms.com/ 

Into the Breach:The Return of the Wild Elwha. Contact:Mark Titus, Director, (206)794-

2411; mark@augustisland.com;  www.augustisland.com 

Elwha Nearshore Short Films. Contact: John F. Williams Still Hope Productions, Inc : 

(360) 598.4152;  jw@StillHopeProductions.com; www.StillHopeProductions.com 
 

 

Additional Resources, Completed 

Studies, and Publications 
 

The Olympic National Park has a website and a Facebook page that provides timely 

information on the status of dam removals. See:   the Elwha webpage 

http://www.nps.gov/olym/elwha/home.html. The Facebook page can be found at: 

http://www.facebook.com/#!/elwhariverrestoration?fref=ts. 

 

The Elwha Watershed Information Resource hasn’t been updated since 2009. None the 

less it provides some good information on the  ecological and socioeconomic components 

of dam removal and   describes the physical environment, biological and human 

communities, and management issues in the Elwha Watershed. is the site was designed to 

increase communication among stakeholders, provide education, and facilitate access to 

data related to the Elwha Watershed. See: http://www.elwhainfo.org/ ;  

  

The Olympic National Park, Lower Elwha Klallam Tribe, and partners sponsored  a 

weeklong festival the week of 12 September 2011, including a two day science 

conference on 15-16 September 2011. The two day science event included  a key note 

and panel discussions as well as a technical presentations and an evening event. The 

Clallam Marine Resources Committee (MRC)  and CWI co-sponsored conference 

proceedings, which WWU students Tara Marrow and Kiley Barbaro edited. The final 

proceedings are posted on the CWI webpage, see: 

http://www.coastalwatershedinstitute.org/2011%20Elwha%20River%20Science%20Sym

posium%20Proceedings_Updated%20Final(1).pdf.   

 

The 2011 Elwha Nearshore Consortium (ENC) workshop proceedings, are available on 

the Coastal Watershed (www.coastalwatershedinstitute.org), Peninsula College 

(www.elwhainfo.org)   

mailto:jgussman@dcproductions.com
http://www.elwhafilm.com/
mailto:cordilleraproductions@gmail.com
http://www.returntoelwha.com./
mailto:shellysol@olypen.com,%20www.leapingfrogfilms.com/
file:///C:/anne/annesworkcdrive0110/anne'scdrive/HABITAT/Elwha/newsletter/Fall%2010/mark@augustisland.com
http://www.augustisland.com/
mailto:jw@StillHopeProductions.com
http://www.stillhopeproductions.com/
http://www.nps.gov/olym/elwha/home.html.%20The
http://www.facebook.com/#!/elwhariverrestoration?fref=ts
http://www.coastalwatershedinstitute.org/2011%20Elwha%20River%20Science%20Symposium%20Proceedings_Updated%20Final(1).pdf
http://www.coastalwatershedinstitute.org/2011%20Elwha%20River%20Science%20Symposium%20Proceedings_Updated%20Final(1).pdf
http://www.coastalwatershedinstitute.org/
http://www.elwhainfo.org/
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and  WWU Huxley Program for the Environment web pages.     

 
 A collection of research papers as a Special Issue of the journal Northwest Science was 

published in 2008. The volume, "Dam Removal and Ecosystem Restoration in the Elwha 

River Watershed, Washington State" contains 18 papers by university, state, federal, and 

tribal scientists on various topics associated with studies occurring in the watershed prior 

to dam removal. Copies of the papers are available for downloading as PDF files from the 

Peninsula College Center of Excellence website, located at 

http://www.elwhainfo.org/research-and-science/elwha-research-consortium/erc-

publications.  Funding for the Special Issue was provided by the National Science 

Foundation through a grant supporting the Elwha Research Consortium and by the 

National Park Foundation. Inquiries regarding the Special Issue can be directed to Jeff 

Duda.  

 

Geomorphic Habitat Type, Drift Cell, Forage Fish, and Juvenile Salmon: Are They 

Linked? Shaffer J.A., P. Crain, T. Kassler, D. Penttila, and D Barry. 2012.  Geomorphic 

Habitat Type, Drift Cell, Forage Fish, and Juvenile Salmon: Are They Linked? Journal of 

Environmental Science and Engineering A(1):688-703. 

 

Coastal Habitats of the Elwha River, Washington—Biological and Physical Patterns 

and Processes Prior to Dam Removal 2011. Edited by Jeffrey J. Duda, Jonathan A. 

Warrick, and Christopher S. Magirl USGS Scientific Investigations Report 2011-5120. 

 

Eelgrass/Understory Macrovegetation Mapping Along the Elwha Nearshore. Contact: 

Cathy Lear, Clallam County, Port Angeles Washington 360.417.2361/ 

Clear@co.clallam.wa.us, and Jim Norris, Marine Resource 

Consultants,360.385.2845/jnorris@olympus.net 

 

Beach morphology and change along the mixed grain-size delta of the dammed Elwha 

River, Washington 2009.Warrick, J.A., George, D.A., Gelfenbaum, G., Ruggiero, P., 

Kaminsky, G. M., and M. Beirne,. Geomorphology, 33 pages. 

doi:10.1016/j.geomorph.2009.04.012. 

 

Modeling sediment transport and delta morphology on the dammed Elwha River, 

Washington State, USA 2009 Gelfenbaum, G., Stevens, A., Elias, E., and Warrick, J., 

Proceedings of Coastal Dynamics 2009: Impacts of Human Activities on Dynamic 
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Historical Changes to Estuaries, Spits, and Associated Tidal Wetland Habitats in the 

Hood Canal and Strait of Juan de Fuca Regions of Washington State’  . The Final 

Report of this study is available for download at 

http://pnptc.org/Historical_Nearshore.html. 

 Contact: Steve Todd, Suquamish Tribe, stodd@Suquamish.nsn.us 

 

Eelgrass Mapping Along The Elwha Nearshore. 2007. Norris, J. I, Fraser, A. Shaffer, 

and C. Lear. In Proceedings, Puget Sound Georgia Basin. Puget Sound Action Team, 

Olympia, Washington. Reprints available on request. 

 

Observations of Eulachon, Thaleichthys pacificus, in the Elwha River. Olympic 

Peninsula Washington. 2007. Shaffer, J.A, D. Penttila, M. McHenry and D. 

Vilella.2007. Northwest Science.81(1):76-81 

 

Relating Forage-Fish use With Spatial and Temporal Variability of Particle-Size 

Distributions of Mixed Grain-Size Beaches in the Elwha and Dungeness Drift Cells , 

Central Strait of Juan de Fuca, Washington State. In revision. The removal of two 

dams on the Elwha River of Washington State is expected to release 1.38 x10
7
 m

3
 of 

gravel, sand and silt into the Elwha River and nearshore marine environment of the Strait 

of Juan de Fuca. Waves and tides are expected to distribute these sediments widely upon 

beaches within the Elwha littoral cell with implications for fish use including forage fish 

surf smelt (Hypomesus pretiosus) and sand lance (Ammodytes hexapterus). Forage fish 

spawning surveys (Moulton and Penttila, 2000), consisting of beach foreshore surface 

photographs and bulk sediment samples allow correlation between sediment particle-size 

distributions and forage-fish egg frequencies. Seasonal and spatial variability of mean 

grain-sizes of mixed sand-gravel beaches is characterized with traditional sieve (Church 

et al. 1987) and photographic methods (Adams, 1979). Sample sites are categorized by 

geomorphic setting (e.g. embayments, bluffs, and spits) and sampling frequency reflects 

expected annual seasonal variation in sediment transport processes . These results will be 

used to compare forage fish habitat form and function response to future sediment inputs 

from dam removals. The work completed and final report is currently in peer review for 

publication. Contact: Dave Parks Washington Department of Natural Resources, 311 

McCarver, Port Angeles, WA 98362.: 360-4457.2570 ext. 225/fax: 360-452-4922/ 

dave.parks@wadnr.gov,  

 

Comprehensive Assessment of the Wetland Complex at the Mouth of the Elwha River.  
The Tribe completed a three year Elwha River estuary assessment project that was 

funded by the EPA. Estuarine sampling and collection activities included vegetation 

sampling, water quality monitoring, sediment coring, sediment benthic grabs, insect 

fallout traps, beach seining, and stomach lavage of juvenile salmonids. Project partners 

included USGS, WDFW, and Peninsula College. Results of this research will be reported 

in an upcoming USGS technical report likely to be published in 2010. Contact: Matt 

Beirne, Lower Elwha Klallam Tribe, 51 Hatchery Road, Port Angeles, Washington. 

360.457.4012 ext 12; matt.beirne@elwha.nsn.us. 
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