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The Water Setting 



Planning Area: 
1,194 sq. miles 
   Land: 980 sq mi 
   Water: 214 sq mi 
 
Elevations: 
-10 feet to 3,405’ 
 
 
 

Topography 



Land Use and 
Land Cover 



Mean annual 
precipitation 
69.57 inches 
 
June – Sept 
driest months 
 

Climate 



Drought Conditions 



Sunshine Creek nr Valsetz 

USGS/OWRD 
Stream Gauges 



Hydrology: Sunshine Creek 

Drainage Area 7 sq miles 



Hydrology: Yaquina River 

Drainage Area 71 sq miles 



Hydrology: Siletz River 



Sunshine Creek nr Valsetz full 2016 water year.  

2016 Water Year 



Mid-Coast Basin Program Rules 



Water Rights by 
Use 



Water Rights by  
Type 

Surface Water Diversions 
2,148 

 

Groundwater Appropriations 
24  

 

Storage Rights 
180  

 

Instream Water Rights 
161  

 

Domestic Wells Registered 
5,500 



Water Use and Control 



Dams and Reservoirs 
Langdon 



Municipal Water in 2016 
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Well Density 

Most wells in the Mid-Coast 
are wells that serve exempt 
water uses, primarily 
domestic and stockwater. 



Instream Water 
Rights 

Majority of ISWR 
Priority Dates of 

1966 or 1974 



Watermasters respond to calls from water 
users and determine who in times of water 
shortage has the right to use water.  
 

Each summer as streamflows drop, they 
regulate junior users to provide water to 
more senior users. Typically ISWR not 
being met triggers regulation. 

Water Rights  
Regulation 



Nikki Hendricks 
Oregon Water Resources Department 

District 1 Watermaster 
 

Nikki.M.Hendricks@oregon.gov 
503-815-1967 

 
 

 
 

Questions? 



Hydrogeology of the Coast Range 

Geology of The Coast Range 
– Older Rocks 
– Younger Sediments 

Groundwater Basics 
– Types of aquifers and properties 
– Flow in fractured rock 

Groundwater Resources 

 



Geology of Oregon 

The Coast Range 
– Accreted Volcanics 
– Marine Sediments 
– Terrace and Recent 

Deposits 

The Big Picture 

Source: http://www.oregongeology.org/sub/learnmore/GeologisSightseeing.HTM 

 



Geology of Oregon 
The Coast Range 

Accreted Terranes 
– Ancient Shoreline 
– Rotating Continent 
– Klamath / Blue Mtns. (200 Mya) 

– Siletz River Volcanics 

 



Geology of Oregon 

Accreted Terranes 
– Siletz River Volcanic (60-40 Mya) 

• Hot spot Volcanics 
• Accreted onto continent 
• Form basement of Coast Range 

The Coast Range 

Well et al., 2014. Geosphere 

 



Geology of Oregon 

Accreted Terranes 
– Siletz River Volcanic (60-40 Mya) 

• Hot spot Volcanics 
• Accreted onto continent 
• Form basement of Coast Range 

The Coast Range 

 



Geology of Oregon 

Depositional Basin 
– Tyee Group (50-40 Mya) 

• Deposited ocean basin over subducting Siletz River Terrane 
• Fine-grained marine sediments 
• Massive 

The Coast Range 

 



Geology of Oregon 

Tyee Group 

The Coast Range 

Source: https://pangea.stanford.edu/researchgroups/spodds/news/gallery/spodds-annual-meetings 

 



Geology of Oregon 

The Second Attack 
– Yachats; Cascade Head; Tillamook 

Volcanics (40-30 Mya) 

• Offshore Island Arc 
• Smaller than Siletzia 

 

The Coast Range 

Google Earth – Simon4 

 



Geology of Oregon 

Shifting Continental Margin (30-20 Mya) 

– Shift to N-S orientation 
– Rise of Cascade Range 
– Deposition limited to embayments 

• Atoria, Nye, Yaquina, Alsea 

 

The Coast Range 

 



Geology of Oregon 
The Coast Range 

Shifting Continental Margin (30-20 Mya) 

– Shift to N-S orientation 
– Rise of Cascade Range 
– Deposition limited to embayments 

• Atoria, Nye, Yaquina, Alsea 

 

 



Geology of Oregon 

Invasion from the East 
– Columbia River Basalts (17-15 Mya) 

• Covered and intruded coastal sediments 

The Coast Range 

http://geology.isu.edu/Digital_Geology_Idaho/Module10/mod10.htm 
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Geology of Oregon 

Invasion from the East 
– Columbia River Basalts (15-16 Mya) 

• Covered and intruded coastal sediments 
• More resistant to erosion 

– Elephant Rock; Yaquina Head; Cape Lookout 

The Coast Range 

http://geotripper.blogspot.com/2012/08/a-kid-in-candy-shopon-oregon-coast.html 

Cape Lookout  



Geology of Oregon 

Up we go! 
– Marine Terraces (0.2 – 0 Mya) 

• Old shorelines; stranded and 
uplifted 

• Semi-consolidated sediments 
• Thin 

The Coast Range 

https://www.slideshare.net/wwlittle/natural-disasters-topic-11-coastal-hazards 

Marine Terrace 

Astoria  Sandstone 

 



Geology of Oregon 

Recent 
– Marine Terraces 
– River Alluvium 
– Beach sands 

 

The Coast Range 

 



Geology of Oregon 

In general 
• Consolidated Bedrock 

– Accreted Terranes 
• Siletz, Yachats, etc. 

– Sedimentary Rocks 
• Tyee, Alsea, Astoria, etc. 

– “Fractured Rock Aquifer” 

• Unconsolidated Sediments 
– Marine Terraces 
– River Deposits 
– Beach Deposits 
– “Sand and Gravel Aquifer” 

Coast Range Aquifers 



Groundwater 

General aquifer properties 
– Storage/Porosity (how much) 
– Transmissivity (how fast) 
– Well Yield (how much how fast) 

Aquifer Basics 



Groundwater 

Groundwater occupies voids in the rocks 
– pores, fractures, caverns, inter-granular voids 

Aquifer Basics 

Source: http://pubs.usgs.gov/circ/2003/circ1262/ 

“Sand and Gravel Aquifer” 
• Marine Terraces 
• Alluvial Sediments 
• Beach Deposits 

“Fractured Rock Aquifer” 
• Accreted Terranes 
• Sedimentary Rocks 
• Basalts 

Rare in Oregon 



Groundwater 

Storage (how much) 
– Porosity = Vpores/Vtotal 

Aquifer Basics 

Porosity = 33% 

water level 



Groundwater 

Storage (how much) 
– Porosity = Vfractures/Vtotal 

Aquifer Basics 

water level 



Groundwater 

Storage (how much) 
– Porosity = Vfractures/Vtotal 

 

water 

rock 

Porosity = 2% 

Aquifer Basics 

2% 

98% 



Groundwater 

Transmissivity (how fast) 
– T = conductivity x thickness 

High Transmissivity High Transmissivity 

Aquifer Basics 



Groundwater 

Transmissivity (how fast) 
– T = conductivity x thickness 

Low Transmissivity Low Transmissivity 

Aquifer Basics 



Groundwater 

Yield 
– How much water can I get 
– Function of Transmissivity and 

Storage 
• High Yield: 100s gal/min 
• Low Yield: 1s gal/min 
• Dry Hole: Not worth measuring 

Aquifer Basics 



Groundwater 

In general: 
• Consolidated Rock 

– “Fractured Rock” 
– Low Yield 
– Poor-productive aquifer 

• Unconsolidated Sediments 
– “Sand and Gravel” 
– High Yield 
– Limited in aerial extent and 

depth 

Coast Range Aquifers 

Source: Groundwater Supplies in the Willamette Basin. OWRD Report. 2002 
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Groundwater 
Coast Range Aquifers 

In general: 
• Consolidated Rock 

– “Fractured Rock” 
– Low Yield 
– Poor-productive aquifer 

• Unconsolidated Sediments 
– “Sand and Gravel” 
– High Yield 
– Limited in aerial extent and 

depth 

• Median Well Yield: Lincoln Co. 
– 6.0 gal/min 



Mike Thoma 
Oregon Water Resources Department 

Hydrogeologist 
 

michael.j.thoma@oregon.gov 
(503) 986-0845 

 
 

 

Questions? 
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