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Study Objectives 

• Define the Hydraulic Groundwater-Surface Water Interaction 

(Connectivity) between the North Fork Snoqualmie River and the Canyon 

Springs Aquifer. 

 

• Characterize the Geochemical Connectivity of the North Fork Snoqualmie 

River and Canyon Springs Aquifer. 

 

• Identify the Losing and Gaining Sections of the North Fork Snoqualmie 

River and Quantify Seepage Loss along the Losing Sections. 

 

• Quantify the Outflow Contribution of Canyon Springs to the North Fork 

Snoqualmie River. 

 

 

 



Study Methods 

• Review prior geologic investigation records including area bore logs, 
USGS reports, geologic mapping and stratigraphic analysis. 

 

• Perform field surveys of the river channel and adjacent lands.  Analyze 
satellite/aerial survey photos, video and LIDAR information. 

 

• Establish three new groundwater wells (Piezometers). Monitor water levels 
and take water samples for analysis. 

 

• Complete geochemical isotope sampling and profiling to determine the 
potential exchange between water sources.  

 

• Measure river discharge differential to determine loss or gain. 

 

• Perform an evaluation of the Canyon Springs outflow.  

 



Geologic Setting   





Preliminary LiDAR Map 



Field Geology 













Revised Map With Field Geology Findings 



Glacial Till (Hardpan) 











Piezometers 













Isotope Analysis 



Discharge Differential Measurement 



Acoustic Doppler Current Profiler 



Discharge Comparison Results 





Discharge Comparison Results 
 

Overall there was much more scatter of the discharge data at an 

individual site on a single day than expected. 

 

The ADCP manufacturer (TRDI) reports repeated discharge 

measurements within 2% of the mean as an expected standard 

with a 1200 kHz Rio Grande.  On only one site on one day did the 

discharges fall within this narrow range of accuracy.  

 

The transects are, at best, only a fair location for accurate 

discharge measurements due to the large and variable bed 

elements and complex flow patterns. 

  

The direction of the velocity is generally complex across each of 

the transects.  The eddies in the pool show multi directional 

velocities in both horizontal and vertical directions on each 

transect. 

 

The method and equipment at the described locations were unable 

to differentiate a significant discharge difference.  

 



Canyon Springs Outflow 

• The City withdraws between 0.5 and 1.2 cfs average monthly flow.  There are 

occasional peaking periods that are greater during operational shifts from source to 

source. 

• There are two spring box collectors with overflow pipes, but only one spring box 

has significant active overflow. 

• Pipe overflow averaged about 1.0 to 1.2 cfs during periods of observation, roughly 

equivalent to the higher demand periods of City water withdrawal. 

• In addition to the spring box outflow there are multiple hillside spring outbreaks 

along the approximately 600 ft long Canyon Springs traverse. 

• The hillside springs vary in elevation by approximately 15-20 ft. 

• Solely by visual estimation, there appears to be substantially more water flowing 

from all the hillside springs combined  than there is from the overflow pipes during 

the periods of observation.  Perhaps 3-5 times greater. 

• The quantity of water exiting the hillside springs combined with the overflow from 

the pipes and the withdrawal of water by the City suggest a much larger area of 

aquifer contribution than previously considered. 

 

 



City of Snoqualmie Aquifer Recharge Area 
 

“The zone of contribution is an approximation of the area that would intercept rainfall. 

 

Since the area is flat, it is assumed that any precipitation that is not lost through 

evapotranspiration recharges the aquifer that feeds the spring. 

 

There is no information about the depth of the aquifer, its grade, or its transmissivity. 

Consequently, an understanding of the travel time through the aquifer and development of 6-

month, 1-year, 5-year, and 10-year zones of contribution are not possible.  

 

A cursory analysis of total precipitation over the area indicates that the rainfall contribution is 

only slightly higher than the expected yield.  

 

The average precipitation for the area is approximately 90 inches and 36 to 48 inches of 

evapotranspiration are assumed as average for second growth conifer forest in western 

Washington. 

 

A net recharge of 40 to 50 inches of precipitation over the 10,000,000 square feet of the zone 

of contribution would yield approximately 300 million gallons per year, approximately the 

estimated yield of Canyon Springs.”* 

 

*2013 City of Snoqualmie Water System Plan 



Aquifer Recharge Area 



Spring Box, Typical 



Canyon Springs Overflow November 24, 2014 

 













Canyon Springs Overflow July 2, 2012 



Results & Conclusions 
  
Based on aerial and ground field survey methods all but the uppermost 3500ft. of 

the Project bypassed river reach is incised in bedrock.  

 

From 3500ft. downstream of the Project Intake to approximately 1000ft. 

upstream of the Intake a glacial till/hardpan layer was observed on the west bank 

of the river, occasionally obscured by river bed load, hillslope talus or 

vegetation.  

 

The entire area upstream and east of the Intake site is comprised of glacial 

outwash materials overlaying bedrock.  There are no active surface water 

courses noted crossing the valley from east to west toward the river south of 

Hancock Creek in this vicinity.  

  

A groundwater lens 39ft-52ft. thick lies more than 100ft. below the river bed at 

Piezometer #2.  The strata between the groundwater surface and the river bed 

elevation is dry. 

 
 
  



Both surface and subsurface flow near the Intake site must pass through a 

narrow funnel constriction of bedrock as shown in (Slide 24) 

 

Isotope Data collected to date strongly suggest that water discharging from 

Canyon Springs is recharged primarily from local precipitation and is not 

recharged to a significant degree by recharge from the river. However, the 

results do not definitively exclude any recharge from the river based on 

isotopic data alone.  

 

At present, based on the available information, the areas shown in Appendix 

A, Exhibit 4 (Slide 44) are the area’s most likely to contribute to groundwater 

recharge for Canyon Springs.  Establishment and operation of the Project as 

indicated herein is not likely to affect the available water quantity, quality or 

operations of the Canyon Springs water source for the City of Snoqualmie. 





 

The City of Snoqualmie maintains a municipal water source at Canyon Springs.   

 

The Black Canyon Hydro Project bypassed reach of the NF Snoqualmie River lies 

adjacent to the aquifer recharge area.   The river may provide some contribution to 

aquifer recharge, however: 

 

That portion of the Project reach at a higher elevation than the springs lies in an 

incised bedrock canyon and also on a glacial till (hardpan) geologic contact.  The 

river is predominantly isolated from the aquifer recharge area by subsurface 

geology. 

 

The use of isotope studies indicate that the source of Canyon Springs is likely from 

local precipitation combined with groundwater originating as precipitation on the 

east side of the river and upslope thereof. 

 

The actual aquifer recharge area is perhaps 3x larger than originally considered. 

 

Project facilities will predominantly be located underground in bedrock.  The 

Project is not likely to have a significant influence on the Canyon Springs water 

supply quantity, quality or delivery operations. 

 


