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7. DESIGN OPPORTUNITIES AND CONSTRAINTS 

 
 
Future identification of a preferred alternative for the management of Capitol Lake / Deschutes 
Estuary requires that project opportunities and constraints against be assessed against the project 
goals and objectives. Based upon the findings of the technical studies, and conceptual model 
provided in this report, a preliminary list of potential project opportunities and constraints is 
provided here4.  Restoration should aim to capitalize on opportunities for desired environmental 
and economic outcomes, and reduce constraints that otherwise would limit these outcomes. 
 
7.1 OPPORTUNITIES 
 

1. Restore estuarine habitat.  With full tidal circulation, intertidal habitats in the Deschutes 
Estuary could be restored. After a decade the system would function as an estuary similar 
to that before the dam was built, dominated by mudflats and channels. It is likely that the 
types of habitat restored could be similar in nature to those of nearby less disturbed 
estuaries. 

2. Improve water quality.  The increased circulation resulting from tidal estuary restoration 
could improve water quality for some parameters, such as dissolved oxygen and 
nutrients. Opportunities for water quality improvements have broader implications ⎯ 
particularly for the health of Budd Inlet. 

3. Engage stakeholders and property owners.  The public and community stakeholders have 
shown substantial interest in report findings during the DEFS technical report phase.  
Continue to engage stakeholders in a focus group or interview process, and seek 
opportunities to obtain public opinion when comparing the four management alternatives. 

4. Savings in resource-management costs.  Restoration of the estuary may lower the costs 
associated with managing the river (e.g. dredging of Capitol Lake), Budd Inlet and South 
Puget Sound. Restoration could also reinforce efforts by the Puget Sound Partnership and 
others to arrest and reverse ecological (and hence economic) problems throughout the 
Puget Sound Basin. 

 
 
7.2 CONSTRAINTS 
 

1. Increased sedimentation in downstream dredged channel.  Opening up the system to tidal 
exchange could reinitiate the seaward movement of trapped sediment not removed during 

                                                      
4 The list of opportunities and constraints may change as data gaps are filled by ongoing studies.  
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the channel pre-dredge. Over time, a quantity of sediment scoured from the former lake 
bed will be deposited down estuary in dredged channels. 

2. Impacts of sea-level rise.  Allowing the free movement of the tides would open the 
estuary to the impacts of relative sea-level rise. Global sea-level rise is predicted to 
accelerate over the next century (Puget Sound Action Team, 2005; IPCC, 2007) 
increasing the risk of flooding to low-lying areas adjacent to the estuary and potentially 
impacting stormwater management. 

3. Impacts of climate change on ecology.  Climate change will likely have wide-ranging 
effects on Puget Sound, Budd Inlet and the restored estuary. In the design and 
implementation of the estuary, it will be important to preserve the ability of mudflats, 
marshes and wetlands to migrate inland to ensure adequate nearshore habitat for plants 
and animals.  Although not all species will be equally affected by climate change, 
changes in physical conditions in the inlet and estuary may alter species composition, 
distribution and abundance. 

4. Equitable allocation of project related costs.  To date, costs associated with management 
of lake sediments has been borne by the state, which owns the lake bed. Removal of the 
dam would impact downstream interests, including the Port of Olympia and private 
marinas which are on leased state aquatic lands. In order to be viable, the project would 
need to address this transference of sediment management costs, and find mechanisms to 
equitably allocate project capital and maintenance costs. 
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8. ESTUARY RESTORATION – A SUMMARY OF POTENTIAL  

 
 
The DEFS four technical studies have determined that removing a 500-foot section of the dam 
would be sufficient to reinstate tidal circulation within the estuary. In doing so, intertidal habitat 
would be restored, along with a number of potential associated social and environmental benefits.   
 
Figure 2 provides an artistic impression of the estuary at low tide. Each day, the tide will flood 
and ebb through the estuary, creating a mixing zone that will support invertebrates that feed a 
wide range of migratory birds and fish (Garono and others, 2006).  At low tide, exposed mudflats 
would provide habitat for shorebirds and other species. As the tide rises, the mudflats will be 
submerged, creating habitat for fish and diving birds. Because of the low elevation of the 
mudflats relative to the tides, the estuary will be submerged for a large proportion of the time 
(George and others, 2006).  The rise and fall of the tide has potential to provide an ever-changing 
environment of aesthetic value. 
 
Two major engineering elements are associated with the design: Construction of a new Fifth 
Avenue Bridge and pre-dam removal dredging (Moffatt and Nichol and others, 2007).  
 
The proposed new Fifth Avenue Bridge could provide four lanes for traffic, as well as bicycle and 
pedestrian lanes. In addition, the plan accommodates the City of Olympia’s intentions to 
construct a pedestrian trail along the abandoned BNSF railroad corridor. A separate pedestrian 
trail will pass over the bridge to downtown Olympia.  
 
Re-use of material dredged from the lake to excavate a main channel could have dual benefits: 
reducing sedimentation in maintained channels downstream of the dam, and enhancing high 
intertidal habitat around the edge of the estuary. Potentially, this approach provides an 
opportunity to enhance the aesthetic and ecological condition of the estuary. 



PWA
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f igure       2

Conceptual Vision of the Restored Deschutes Estuary at Low Tide
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9. INFORMATION GAPS 

 
 
The ITR and this report have identified a number of information gaps: 

 Definition of the lake management alternative (baseline conditions);   

 Defined restoration opportunities and constraints; 

 Economic consequences of altered patterns of sedimentation, particularly related to 
marinas and dredge-maintained channels;  

 Sediment quality within Capitol Lake; 

 Projected change in water quality under revised alternatives; 

 An analysis of flood potential will need to be accomplished for the selected alternative to 
confirm that flooding is not worsened. Flood assessment should incorporate projections 
for sea level rise;  

 A geomorphic perspective to guide restoration alternatives. 
 
 
Based upon the ITR recommendation, the CLAMP Steering Committee has identified the 
following studies to be completed by July 2008: 

 Dam Structural and Reservoir Report; 

 Erodibility Assessment;  

 Sea-Level Rise Impacts; 

 Sediment Modeling; 

 Comparative Dredge Design and Cost Estimates; 

 Comparative Flood Report; 

 Comparative Fish and Wildlife Report; 

 Comparative Economic Impact Report. 
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10. NEXT STEPS 

 
 
The findings from DEFS will feed into the Capitol Lake Management Study and will provide a 
technical basis for interpreting two of the alternatives to be documented within the CLAMP 
Alternatives Analysis Report. The goal of this analysis is to provide a valid comparison between 
lake management and estuarine restoration alternatives. The committee is scheduled to 
recommend one alternative to the Department of General Administration by July 2009. 
 
Four alternatives have been identified by CLAMP as warranting further study within the 
Alternatives Analysis Report: 
 

 Managed Lake. Capitol Lake has been a managed water body since the Fifth Avenue 
dam was constructed in 1951. The lake is now part of the State Capitol Campus and a 
backdrop for downtown Olympia. This alternative would see the lake depth increased by 
dredging, and then maintained through regular maintenance dredging. 

  Estuary. This alternative includes a 500-foot opening in place of the current Fifth 
Avenue dam and construction of a bridge akin to the Fourth Avenue Bridge.  To reduce 
the impact of large sediment release into Budd Inlet, a channel would be dredged through 
the lake before the dam is removed. Although mudflats would appear during low tide, 
they will be submerged during most of the tidal cycle. 

 Dual Basin Estuary. This option includes the changes described in the Estuary 
Alternative, but also includes construction of a barrier that divides the north basin into 
two parts. The east-side section of the basin would be a salt water reflecting pool for the 
Capitol buildings. The other side of the basin would become an estuary, influenced by 
tidal action. Inlets in the barrier would allow salt water to move through the reflecting 
pool at high tide. 

 Status Quo Lake. This alternative includes no dredging of the lake. Sediment would 
accumulate in the middle and north basins. Over time, these parts of the lake would 
change to emergent wetlands and then riparian woodland.  Eventually the Deschutes 
River would discharge directly into Budd Inlet at the Capitol Lake Dam.   
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