
Drinking Water Quality

Mike Wolanek, City of Arlington 

Source Water Protection Workshop

Tuesday, April 16, 2019

Photo: Google Earth

“It’s a whole lot easier when you 

start with a great water source!”
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Arlington Population Projections
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Water Demand via 6,000 Connections



Total Water Production by Source 

Photo Credits: Mike Wolanek, City of Everett

GWI, Riverbank Filtration

Mixed, 

Finished Water
Ground-

water



Haller 

Well Field
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Rapid Sand Filtration

3 Treatment Trains

1,710 gpm capacity

Photo Credits: Mike Wolanek



Treatment Optimization Program

• Department of Health program, est. 2001

• A level (target) above regulatory minimum 

standards for surface water filtration 

facilities

– Turbidity Monitoring

– Filtration Effectiveness

– Disinfection Contact Times



Performance of Rapid Rate 

Filtration Plants in Washington
https://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/SourceWater/RapidRateFiltration

3 of 4 systems 

start with 

riverbank 

filtration

https://www.doh.wa.gov/CommunityandEnvironment/DrinkingWater/SourceWater/RapidRateFiltration


Water Quality Risks Remain for 

Haller Wellhead Protection

• DOH-recognized GWI source

• Aquifer transmissivity 700,000 gal/ft

• Same day water:  river to well

• History of aquifer disturbance

• SWAP identified as highly susceptible to 

contamination



Aquifer 

Disturbance

One time?  OK.

2012:  well maintenance using 

“Hydropuls” technology

1924:  blasting & pile driving

Twice?  Not OK.



Water Quality Risks Remain for 

Haller Watershed Control

• No headwaters reservoir = no source water 

storage

• Lower elevation = little snowpack storage

• No secure municipal land-holdings

• Multiple, diverse land owners & land use

• SWAP-identified potential contamination 

sources



• WRIA 5

• Stillaguamish Basin

• 694 mi2

• 5th Largest Tributary                  

to Puget Sound

• 97 river miles + tribs
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Stillaguamish Basin Land Use
539 mi2 above Haller Wellfield

From…                                                                         To Faucet

Photo Credits: Ken Clarke, public domain
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DOH SWAP Application

Map Credit: Stillaguamish Watershed Committee



Potential Contaminant Types

Interaction Status A

Potential Contaminant Source Count

Dairy 11

Dairy Unpermitted 1

Emergency/Haz Chem Rpt TIER2 14

Enforcement Final 6

Independent Cleanup 1

LUST Facility 3

Non Enforcement Final 7

NONPOINT 5

Recycling 1

Revised Site Visit Program 2

Sand and Gravel GP 13

SEA Project Site 3

State Cleanup Site 9

Underground Injection Control 1

Underground Storage Tank 10

Upland Fish Hatchery GP 2

Grand Total 89

Type (Potential) Count

Active, long-term, (high) 89

Active, temporary, (low) 20

Inactive (low) 84

Total 193



Source Water Concerns 

for Sediment and Metals
• Sediment

– Affects raw water turbidity into WTP

– Attached contaminants “lodged” in aquifer

• Metals

– Dissolved fraction—immediate impact 

– Particulate fraction—long-term storage and dispersed 

impact in wellfield aquifer

– Includes concern for wastewater operations



• Metals

– Arsenic (elevated in the 

Stilly; WTP)

– Iron, Manganese (WTP)

– Copper (WTP, WWTP)

– Zinc (WWTP)

– Others

• Sediment

– Landslides 

– Surface Mines

– Roads under forest 

management

Source Water Concerns 

for Sediment and Metals



Landslides

Photo Credit: NBC News



Landslides
(some things you just can’t manage)

Photo Credit :Heraldnet.com



Oso Landslide, March 22, 2014
Video at Arlington on March 24

Video Credit: Mike Wolanek





Landslides

• Oso, Gold Basin

– Monitor

– Anticipate mitigative 

responses

• Trangen Meander, 

numerous smaller 

sediment source areas

– Track and comment on 

land use applications

– Riparian restoration 

projects

– Public education



Sand and Gravel Operations





Sand and Gravel Operations

• 13 permitted in Stillaguamish basin

• Increased concern with lower arsenic standard

– Track and comment on land use applications

– Request monitoring reports

Photo Credit: Cadman



Road Management

2014 MBS Sustainable Roads Analysis

“…The Forest Service-produced map at right

demonstrates that the Stillaguamish basin is as 

valued as any other basin in the Washington 

Cascades for potable water supply. However, 

unlike the larger surface water systems in the 

region which have restricted-access 

watersheds, Arlington's largest source is 

subject to land use decisions, actions, and 

events outside of its control. …”

• Comment on forest management activities

Arlington

Stillaguamish 

River Basin

Forest importance to surface drinking 

water:  Sub-basins in the darkest blue 

have the highest values

Source:  USFS Forests to Faucets maps, 

http://www.fs.fed.us/ecosystemservices/FS_Efforts

/forests2faucets.shtml

http://www.fs.fed.us/ecosystemservices/FS_Efforts/forests2faucets.shtml


Source Water Concerns 

for Organics

• Petroleum hydrocarbons and synthetic organic 

compounds

– Interrupts processes, efficiencies of intended 

treatments 

– WWTP design does not include removal of SOCs

– Includes concern for wastewater operations, 

stormwater treatment wetland, reclaimed water



• SOCs

– Riparian pesticide 

use

– Emerging 

contaminants, USGS 

study w/ Stilly Tribe

– Education

• Petroleum hydrocarbons

– Transportation accidents 

and spills at stream 

crossings

– “Arlington who?”

– “What water supply?”

– Outreach 

– Track JARPA applications

Source Water Concerns 

for Organics



Source Water Concerns 

for Temperature

• Effects on WTP operations are manageable

– Cooler water increases disinfection contact time

– Cooler water reduces/affects corrosion rates

• Effects on WWTP (reclamation) primary concern

– Water quality standards restrict temperature increases 

associated with wastewater and reclaimed water 

discharges

– Endangered Species Act concerns for listed salmon 

species



2018 Summer Season Monitoring Data



2017 Summer Season Monitoring Data



Source Water Concerns 

for Temperature

• Support for up-basin riparian and instream habitat 

projects associated with Stillaguamish Watershed 

Committee

– Tree and shrub planting

– Riparian land acquisition projects

– Protect and enhance “gaining reaches” with cooler 

groundwater discharge; e.g., LWD scour pools

• Adaptive Management using constructed wetland 

for temperature reduction



Other Source Water Concerns 

• Invasive Species—Quagga/Zebra Mussels

– Track WDFW checkpoint reports

– Signs for education at recreation sites

Photo Credit: Marrone Bio Innovations, Inc. 



Other Source Water Concerns 

• Climate change

– Wildfire 

– Cyanotoxins

– Monitor, educate

• Increasing  

outdoor recreation

– Education

“The west is so dry…. 
a fire broke out in a river!”

Photo Credit: High Country News

The Stilly in the news (2016)



Questions?

Mike Wolanek

mwolanek@arlingtonwa.gov

360-403-3541

mailto:mwolanek@arlingtonwa.gov

