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Introduction
The Elwha River flows north for 45 miles, 
draining the Olympic Mountains into the 
central Strait of Juan de Fuca.  It is 
comparatively steep, dropping 
approximately 4700’ from the perennial 
snowfield at its source (the Elwha 
Snowfinger) to its mouth at sea level.  While 
it is one of the largest rivers draining the 
Olympics, it is a relatively small river 
regionally.  The Elwha’s average discharge of 
~2000 cubic feet per second (cfs) of water is 
just a fraction of the Skagit’s (~18,000 cfs) 
or the Fraser River’s (~125,000 cfs).  

The map at right features the location of 
two former dams and their associated 
reservoirs.  The red star marks the location 
of the Lairds Corner park and ride, for 
reference.

Figure from Ritchie et al., 2018.  https://www.nature.com/articles/s41598-
018-30817-8/



Figure from Ritchie et al., 2018.  https://www.nature.com/articles/s41598-
018-30817-8/

Dam removal on the 
Elwha, between 2011 
and 2015, eroded 
approximately 20 million 
metric tonnes, or ~10 
million cubic meters 
(roughly equivalent to 6 
Lumen Field stadiums) of 
mud, sand and gravel 
from the two reservoirs.  
Most of this material was 
exported to the Strait of 
Juan de Fuca, and most 
of it moved between 
2013 and 2014.  The 
sediment budget at right 
covers the dam removal 
period, and visually 
shows sources (in red), 
sinks (in green) and 
fluxes (in black) of 
sediment.



Stop 1:  River mouth 
and beach

Stop 1 access is at the end of Elwha Dike Road, where 
a trailhead leads to an access trail along the top of 
dike built in the 1950’s and then raised by 3’ prior to 
the start of dam removal.  After about ¼ mile the trail 
opens on to the beach just west of the Elwha River 
mouth.  A walker can continue to the west along the 
beach from here ~4 miles to Freshwater Bay County 
Park, though the route can be difficult or unsafe at 
the highest tides.  You can also walk to the south and 
east from here along the banks of the lower river.  

There is parking at Stop 1 for ~30 cars, and a sani-
can.  The trail along the dike is hard-packed gravel, 
and the beach surface is generally sand or mixed 
sand and gravel. 



Digital elevation models (DEMs) of the Elwha River delta before, during and after dam 
removal. The yellow star marks our location at the end of the dike trail.  

USGS, unpublished



The river mouth and 
adjacent beaches 
changed dramatically 
during dam removal, 
and an intensive 
monitoring and research 
effort provides insights 
about nearshore 
ecosystems.   At right are 
shoreline position time-
series for a variety of 
locations around the 
Elwha River delta.  
Notably, we can see how 
discrete periods of 
sediment discharge 
during dam removal 
resulted in shoreline 
accretion of up to 1300 
feet (400 m) near the 
river mouth.

Figure from Warrick et al., 2019. https://www.nature.com/articles/s41598-
019-50387-7



Intertidal deposition 
resulted in a 
transformation of the 
delta.  Newly deposited 
intertidal and supratidal 
landscapes rapidly 
vegetated.  River bars 
that developed during 
dam removal resulted in 
an expansion of the 
estuary and the 
formation of quiescent 
estuarine lagoons.



Some (but not much) of 
the roughly 5 million 
tonnes of mostly sand 
and gravel deposited 
near the river mouth 
during dam removal has 
been transported by 
natural processes as far 
as 8.5 miles east on Ediz
Hook, a large spit 
forming Port Angeles 
Harbor.  While there is a 
small but measurable 
amount of shoreline 
change on Ediz Hook 
associated with this 
sediment, it is often 
most notable due to 
changes in beach grain 
size.

August 2017 August 2019



Figure from Rubin et al., 2017.  https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0187742

Under the water, algae 
(mostly kelps) were most 
impacted by dam removal, 
mostly due to the shading 
effect of sediment laden 
water, but in some cases 
(i.e. near the river mouth) 
also due to deposition on 
the seafloor.  After dam 
removal ended, though, 
kelps mostly recovered (i.e. 
see the photo below from 
2021).   Overall 
invertebrates and benthic 
fishes seemed to do just 
fine, but the community 
changed where deposition 
occurred (i.e. around the 
river mouth, blue lines at 
right).



4SP1, 2010

4SP1, 2021

Persistent deposition on the sea-floor was 
limited to areas right around the river 
mouth, but sites where it occurred were 
transformed.  Dive site 4SP1 (marked with 
the red star on the map below) is an 
example.  Before and after dam removal 
photos are shown at right.  

Figure from Rubin et al., 2017.  
https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0187742



Stop 2:  Former 
Elwha Dam Site
Stop 2 is off of Lower Dam Road just to the 
west of the Elwha River on Highway 112.  
From there a trailhead leads to a 
decommissioned road and then to the site 
of the former lower dam (the Elwha Dam; 
photo below).
There is parking at Stop 2 for ~20 cars, a nice 
interpretive display, a picnic table, and a 
sani-can. The walk is about 0.8 miles round 
trip, mostly on gravel road.  



A few historical perspectives, from the 
construction period (1910-1913).  
Photos from the Bert Kellogg 
collection, hosted by the North 
Olympic Library System (available at 
https://www.nols.org/kellogg-photo/)



September 30, 2011

March (?), 2013

October, 2011

September 2013
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Elwha River Chinook Escapement 
1985 - 2020

Prior to 2012 this lower dam site was the 
limit of up-stream migration for 
anadromous fish.  The photo at right was 
shot in September 2008 looking down into 
the pool at the base of Elwha Dam, where 
some of the roughly 2000 Elwha chinook 
that returned to the river that year (see 
plot below) were pooled up.



Year Estimate 95% CI NOR HOR % NOR
2013 385 NA 290 95 75%

2014 1,200 1,140 - 1,250 400 800 33%

2015 1,450 1,220 - 1,675 190 1,260 13%

2016 890 810 - 976 320 570 36%

2017 1,130 1,060 - 1,226 375 755 33%

2018 1,625 1,489 - 1,768 731 894 45%

2019 1,458 1,260 - 1,666 875 -1,020 437 - 583 60 - 70%

2020 1,985 1,765 - 2,231 1,385 - 1,585 400 -600 70-85%

Natural 
Origin

Hatchery 
Origin

% Natural 
Origin

Numbers of adult 
chinook (previous page) 
and steelhead (lower 
right) returning to the 
Elwha River are 
currently measured 
with a channel-scanning 
sonar system located ~ 
1 mile downstream of 
the former Elwha Dam 
site.  Adult fish are 
clearly visible in the 
sonar image (see image 
at right), and can be 
counted using 
automated processing 
techniques

Image courtesy of Alaska Department of Fish and Game



Stop 3:  Upper Lake 
Aldwell
Stop 3 is at the end of lake Aldwell Road, off of 
Highway 101 just west of its Elwha River crossing. 
From there a trailhead leads to a series of way trails 
criss-crossing what was, before dam construction, a 
river bottom of huge trees (see below),  then the 
bottom of Lake Aldwell after dam construction, then a 
growing lake delta as sediment accumulated in the 
reservoir, and is now a rapidly vegetating landscape 
that was the focus of post-dam removal revegetation 
efforts.
There is parking at Stop 2 for ~20 cars.  This spot is 
subject to vandalism, so carry valuables with you.  The 
walk can be of variable length and is mostly on narrow 
rough trail.  



Figure from Ritchie et al., 2018.  
https://www.nature.com/articles/s41598-018-30817-8/

The maps at 
right summarize 
annual patterns 
of erosion and 
deposition in 
both reservoirs 
during the dam 
removal years.  
Our starting 
point at Stop 3 is 
marked with a 
yellow star.  
Most erosion 
from Lake 
Aldwell occurred 
in the first year 
of dam removal 
in the upper part 
of the reservoir.    



A few images of upper Lake Aldwell during dam removal.  
December 2012 photos (at right and left above) showing 
recently excavated cut stumps and the clearly delineated 
reservoir surface in the valley wall.  Both images shot at the 
yellow triangle drawn on the 2012-2013 map on the previous 
page.  At center is a photo of Andy Ritchie with a recently 
excavated sediment-capped stump (photo courtesy of High 
Country News).  


