
“Climate change is real.”
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Dungeness Watershed, Summer 2019 Drought 
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Washington Department of Ecology
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Hydrologist

Miller, Ian, PhD
Washington Sea Grant/University of 
Washington
Coastal Hazards Specialist

Murphy, Ryan
Point No Point Treaty Council
Climate Change Action Analyst

Schwartzman, Peter
Mott Macdonald
Principal Hydrogeologist

Smith, Ben
Sequim-Dungeness Water Users Association
President



SCOPE - Purpose



SCOPE - Spatial Domain

• DRMT Geographic Focus Area

• Dungeness Watershed and those waters 

influenced by it through the irrigation 

system, streams draining into Sequim Bay, 

and area aquifers.

• Impact on fish and wildlife dependent upon 

or affected by these area is also an essential 

concern for this group.



SCOPE - Time Domain 
(5 years)

Climate change effects are occurring    

in real time, but need to consider:

− Responsible agency 

determinations

− Planning, staffing & funding

− Contracting for implementation 

− Data gathering, analyses, response

Crews installing rock dams in the Dungeness 
River to help fish move upstream (2015 
Drought). 



WRTG PROCESSES

• Assigned roles, set meeting schedule, monthly updates 
to DRMT

• Refined scope (previous slides)

• Additional ground rules

• Recommendations to be based on factual data or 
scientific analyses/studies

• Agreed to not make policy recommendations (not in 
scope)

• Sought consensus

• In absence of consensus, majority vote prevailed



WRTG PROCESSES

• Members submitted TOPIC proposals 

online (Google Drive) 

• Recommendations

• Background 

• Data/References

• Members added Comments/Questions 

online

• Resolved online or during meetings



WRTG PROCESSES

• APPROVALS

− Discussed during meetings        

and online

− Voted online

− Resulted in 13 Topics and 

associated Recommendations

− Opinions that didn’t elevate to a 

recommendation were included in 

“WRTG Comments” in Appendix



TOPICS SORTED INTO 3 CATEGORIES



TOPICS SORTED INTO 3 CATEGORIES



TOPICS SORTED INTO 3 CATEGORIES



6.1 UPDATED GROUNDWATER CHARACTERIZATION 

• Determine current status of ground water (monitoring)

• Update analyses on interrelationships of sources

• Analyze ground water quality



6.2 EXPANDED MONITORING PROGRAMS

• Create information base of all available; online accessible

• Create an historically based profile & maintain going forward

• Create graphical interface

• Include data from Topic 6.1



6.3 CHARACTERIZATION OF FOURTH AQUIFER

• Compile all existing data from wells

• Define geographical, quantity, geological character, sources

• Determine impacts on all aquifers as water is extracted

• Analyze permeability of confining layers

• Determine source age (renewability)



6.4 UPDATED WATER DEMAND PROJECTIONS

• Compile all usage data (domestic, agricultural, other)

• Compare to older projections (validity of methodology)

• Create updated estimates of future requirements

• Create aggregated record base



6.5 CLIMATE RESEARCH ON IMPACTS ON FISH

• Continue and expand PNTPC efforts on monitoring

• Add additional tasking to study birds, land animal impacts

• Add additional tasking to study temperature affects on streamflows

and shallow waters



6.6 COMMUNITY OUTREACH

• Create a coordinated effort to implement community outreach 

• Consider developing updated media availability

• Consider developing an outreach demonstration tool

• Enhance school curriculum to add cc and pace of human settlement



6.7 INTERACTIVE HYDROLOGIC MAP

• Develop an integrated tool for interactive display of groundwater 

(ArcGIS) 

• Incorporate  aquifer well monitoring data on same tool



6.8 COMPREHENSIVE INTEGRATED FORECASTING MODEL

• Conduct a feasibility study to determine if an integrated model can be 

developed to provide a continuous forecast of all parameters



6.9 SALTWATER INTRUSION

• Conduct a  study to determine affects of sea water intrusion

• Consider well sampling for chloride, salinity & levels

• Assess vulnerable wells and septic systems



6.10 EXPANDED SNOWPACK STUDY

• Create an effort to quantify year-round snowfields

• Create a tool for relating snow melt over time to streamflow

• Relate future streamflow projections to aquifer recharge

• Create real-time tool to provide data for resource managers



6.11 MITIGATING POTENTIAL USE OF 4TH AQUIFER

• Consider a new analysis to upgrade the current “mitigation 

calculator”

• Review and consider the new PUD/cc proposed methodology

• Update the current 4th aquifer model (“uncertainty analysis”)



6.12 SHALLOW AQUIFER RECHARGE EFFECTIVENESS

• The shallow aquifer recharge facilities should be analyzed to 

determine their effectiveness and compare projections to actual 

values



6.13 FUTURE WATER SOURCING STUDIES

• Conduct a study to consider future sources that can supplement 

existing sources



APPENDIX = TOPIC DETAILS

Subsections for each Topic:

• Resource Team – listed to seek volunteers for collaborating on advancing recommendations

• Recommendation(s) – listed as in the Summary document

• Background – presents rationale for each Topic

• Comments – allowed individual WRTG and Advisory member concepts and concerns to be 

included 

• References – list works cited, as well as sources of further information, data, studies 



NEXT STEPS?

• DRMT endorsement of Summary and 

Appendix

• Guidance from DRMT Executive Committee  

on distribution

• Resource Teams

• Implementation
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