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Discussion Summary
• Importance of the McKenzie River

• Overview of Climate Change Impacts

• EWEB’s Source Protection Program
– Examples of Implementation

• Agriculture
• Hazardous Material Spill Response
• Septic Systems 



Watershed size = 1,300 sq miles
Elevation ranges from 10,358’ to about 450’
Average annual river flow at confluence:  5,809 cfs
Average annual precipitation:  40 – 110” (mostly snow in higher elevations)

McKenzie River Watershed
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Temperature Trends 1920-2000



Implications and 
Long Term Trends





Eric Sproles OSU research on  modeling snow pack reduction 



Simulated SWE for April 1, 2009 (Sproles et. al., 2013)



Simulated SWE for April 1, 2009 with a 20 C increase



(Sproles et. al., 2013) 



(Sproles et. al., 2013) 



(Sproles et. al., 2013)



Climate Change Impacts to McKenzie SWE

• Loss of snow pack in 3,000’ to 4,500’ zone
– 56% of volume of water currently stored as 

snow
– Equivalent of twice the volume of Cougar 

Reservoir or 400,000 acre feet
– More rain on snow events – winter flooding

• Peak spring snow melt/runoff happens 12 
days earlier

(Sproles et. al., 2013) 



US Geological survey

geology topography
Likely future 
summer water 
supply:

Cascades:
Sustained, due to 
groundwater storage

Sierra:
Greatly diminished, due 
to loss of snowpack
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Standard Deviation – Extreme Hot Weather

(Hansen et. al., 2012)TimeToday Future Horizon
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EWEB’s Drinking Water Source  
Protection Program



Source Protection Program Objective

• To measure the balance 
between watershed 
health and human use 
over time and to 
implement actions that 
maintain a healthy 
balance for production 
of exceptional water 
quality.





Increase economic viability while reducing chemical use/increase buffers



Development on River Urban Runoff

Industry
Hazardous Material Spills



Urban Stormwater Runoff 

HazMat Transport Spills 

Forestry Activities  
Camp Grounds/Recreation

Fish Hatcheries  
Dams & Powerhouses

Development/Septics

Road Herbicide Spraying 
Agricultural Activities 

Industrial Facilities 



Elements of Source Protection Program

• Comprehensive Monitoring
• Disaster Preparedness and Response
• Point Source Evaluation and Mitigation
• Nonpoint Source Evaluation and Mitigation
• Education and Research Assistance
• Land Acquisition & Conservation Easements
• Watershed Land Use Tracking and Management
• Public Outreach and Information Sharing



Major Initiatives Include:

• Watershed Emergency Response System
• Comprehensive Water Quality Monitoring
• Septic System Assistance program
• Healthy Farms Clean Water Program
• Berggren Demonstration Farm
• Leaburg Demonstration Forest
• Voluntary Incentives Program
• Pollution Prevention/Ecobiz Certification



Agriculture as a 
water quality concern





Distribution of Crops in the McKenzie
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Back of Envelope Assessment

• Used U.S. Geological Survey 1997-98 study of 
Willamette Valley typical pesticide use by crop 
type.

• Applied typical pesticide use to crop types in 
McKenzie.

• Initial evaluation of potential threat from runoff 
from agricultural fields.

• Approx. 6,700 lbs pesticides applied annually.



Annual Pesticide Use By Crop/Acre
Crop Type Total lbs Pesticide/acre

Hazelnuts 3.8

Nursery 3.8

Blueberries 3.7

Grass Seed 2.5

Hay 1.2

Pasture .8

Christmas Trees .5





• 10 Years
• 13 Storms
• 2 Non-Storms
• 135 Samples
• 175 Compounds/Sample
• 28 Monitoring Sites
• $690,000 (EWEB)
• $344,000 (USGS)

Study Statistics:



Storm Event Equipment

70 to 90% of pollution loadings to surface waters occur 
during storm runoff events.





Prevalent 
caffeine 
detections –
human waste 
indicator

Increased
development 

=
Increased
pesticides



Agriculture is still a preferred use to 
development, which brings with it:

• Higher density of structures and impervious
surfaces

• Household chemical use
• Septic systems
• Vegetation removal
• Impacts that are ‘harder to

reverse’



Increase economic viability of farming while reducing 
chemical use… by reducing farm operating costs and 
increasing income diversity and opportunities.

Long-term solution: watershed protection through 
community support of agriculture



Healthy Farms Clean Water Program



Healthy Farms Clean Water Program Goal: 
to assist farmers in protecting water quality 
while increasing farm revenue through a 
variety of programs



Healthy Farms Clean Water Program

Program Menu:
• Chemical Use Reduction
• Organic Certification
• Nutrient Management
• Ag Chemical Disposal
• On-Farm Renewable Energy
• Energy/Irrigation Efficiency
• Local Market Access
• Habitat Restoration
• Ag/Conservation Easements

11 project partners provided one-
on-one assistance to farmers.



Funding Sources  $

• Eugene Water & Electric Board
• Oregon Governor’s Fund for the Environment (grant)
• Oregon Dept of Environmental Quality (grant)
• Bonneville Power Administration
• Oregon Hazelnut Commission
• Oregon State University
• US Dept of Agriculture



EWEB funds partners to work w/farmers

* Total of 68 farms have participated since HFCW Program
started in 2006

Activity Partner # of Farms
Nutrient Management Upper Willamette SWCD 14

Agricultural Chemical Removal Lane County Waste Management 11

Reduce Chemical Use OSU Extension Service, Oregon Tilth, 
Northwest Center for Alternatives to 
Pesticides

11

Energy/Irrigation Efficiency Cascade Pacific RC&D 4

Access Local Food Markets Willamette Farm & Food Coalition, 
Ecotrust

3

Habitat Restoration McKenzie Watershed Council 2

Conservation Easement McKenzie River Trust  1

Grant, 2010‐2012



Chemical Use Reduction

• Free Organic Certification
• Help growers use less toxic chemicals and/or target their   
applications
Mummy Berry Project
 Hazelnut Growers Project



Mummy Berry Disease



Hazelnut Mating Disruption Project

Purpose:  to evaluate the use of mating disruption 
techniques and ‘soft’ pesticides as a way to reduce 
the detrimental effects of filbert worm on crops 
and reduce the need for more toxic pesticide 
applications

Partners: McKenzie hazelnut growers (270 acres), Oregon 
Hazelnut Commission, Oregon State University (OSU) 
Horticulture, OSU Extension, Upper Willamette Soil & Water 
Conservation District



Hazelnut Mating Disruption Project 
• Disrupt moth mating patterns to 

prevent filbert worm

• 3-year study costs: $58,500 
(EWEB) $102,000 (Hazelnut 
Commission)

• Years 1-2: No pesticides used 
(280 gallons active ingredient) on 
270 acres/$13,000 savings to 
growers.
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Agricultural Chemical Collection



Removing old farm chemicals: 
Protects kids, pets, livestock and 
water quality



Status of Farm Chemicals



Assistance



Collection

Lane County Household Hazardous Waste Collection Center



Total pesticides and other farm chemicals collected during 
2006-2007 grant = 44 tons (126 area farms in two watersheds)

Repeated in 2011-2012: over 3,200 pounds removed – 14 farms



McKenzie Watershed Spill Response

Spill Hazard Assessments
•Truck Transport  on Hwy 126
• Vehicle Accident Hot Spots 
• Historic Spill Locations
• Industrial Chemical Use



In McKenzie: 500 Trucks/day with
3-5% carry hazardous materials
(source: ODOT  Freight Survey)



Vehicle Accident “Hot Spots”



HazMat Spill Incidents (1982 – 2002), Lower McKenzie Watershed





Hazardous Material 
Category

Average Quantity 
Stored1

Number of Facilities

Gasoline 140,000 Gallons 15 Locations/23 Tanks

Diesel 117,000 Gallons 19 Locations/26 Tanks

Transformer Oil (Hydroelectric) 75,000 Gallons 4 Locations

Fertilizer 39,000 Pounds 4 Locations

Pesticides 11,200 Gallons2 84 Locations

Solvents 5,200 Gallons 3 Locations

Propane 5,100 Gallons 6 Locations

Motor Oil 3,600 Gallons 10 Locations

Waste Oil 1,200 Gallons 3 Locations

Formaldehyde 900 Gallons 2 Locations

Hydraulic Oil 750 Gallons 4 Locations

Oil-Based Paint 200 Gallons 2 Locations

Facility hazmat storage that would need deliveries thru McKenzie



Chemical Type Quantity1

Urea Fertilizer 10.5 Million Pounds
Sodium Hydroxide 16.5 Millions Gallons
Formaldehyde 500,000 Gallons
Calcium Hydroxide 500,000 Gallons
Pentane 250,000 Gallons
Sodium Magnesium Aluminosilicate 75,000 Gallons

Methanol 50,000 Gallons
Sulfuric Acid 50,000 Gallons
Naphtha 50,000 Gallons
Other Acids (Muriatic, adipic, acetic) 35,000 Gallons

Sodium Hypochlorite 10,000 Gallons
Potassium Hydroxide 10,000 Gallons
Aluminum Sulfate 10,000 Gallons
Herbicides/Pesticides 5,000 Pounds
Chlorine 5,000 Gallons
Cyclohexylamine 5,000 Gallons
Dipropylene Glycol Methyl Ether 5,000 Gallons

Bromochlorodifluoromethane 5,000 Gallons
Ethyl Vinyl Acetate 5,000 Gallons
Sodium Dioxide 5,000 Millicures
Acetone 2,500 Gallons
Herbicides/Pesticides 1,500 Gallons

Source: State Fire Marshal Data for ~300 Facilities above EWEB Intake



Type of Threat Most Probable Chemicals

Truck Transport Petroleum Products
Fertilizers
Pesticides

Helicopter Transport Fertilizers
Pesticides

Accidents/HazMat Spills Petroleum Products
Fixed Facilities Near River Petroleum Products

Fertilizers
Sodium Hydroxide





OBJECTIVES

• To recognize and be 
prepared for events 
that have a low 
likelihood of 
occurring, but would 
cause extensive 
problems to Eugene’s 
water supply.



MWERS Provides Responders With:
• Response Information (GIS): compiled and updated 

from partner agencies and easily accessible for first 
responders ($65,000 in grants).

• Response Equipment and Resources: inventoried from 
27 federal, state, and local agencies ($441,000 in grants 
for 3 response trailers, laptops, handhelds, mobile color 
printers, GIS software, GPS units)

• Interagency Training/Drills: conducted 19 trainings and 
drills involving 428 people from 33 agencies and 
organizations ($177,000 in grants) 



Participating Agencies
• McKenzie Fire & Rescue 
• McKenzie Watershed Council
• Mohawk Rural Fire
• Upper McKenzie Rural Fire
• Springfield Fire & Life Safety
• Springfield Public Works
• Springfield Environ Srvcs
• Eugene Fire & EMS
• Lane County Public Works
• Lane County Sheriff
• Springfield Utility Board
• Rainbow Water District
• Region 2 HazMat Team

• Lane Council of Governments
• Lane Air Pollution Authority
• Oregon DEQ
• Oregon Health Division 
• Oregon DOT
• Oregon Fish & Wildlife
• Oregon State Police
• Oregon Water Master
• Weyerhaeuser
• US EPA
• Army Corps of Engineers
• US Forest Service
• US BLM



Response Strategies
• Most likely threat to the watershed is 

petroleum (86% of chemicals stored, used, 
transported, spilled are petroleum products).

• Mapped “slow water” areas on river 
(helicopter & boat).

• Developed 49 response strategies in the 
watershed at accessible areas w/slow water.
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BOOM ANGLES for VARIOUS CURRENT SPEEDS CHART

BOOM ANGLE to RIVER CURRENT (In Degrees)

Plot of the Maximum Angle for Boom Deployment at 
Increasing Current Velocities.
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DETERMINING ANGLE TO DEPLOY BOOM 
IN FAST FLOWING RIVERS
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INTERAGENCY RESPONSE STRATEGY IMPLEMENTATION DRILLS



INTERAGENCY RESPONSE STRATEGY IMPLEMENTATION DRILLS





INTERAGENCY RESPONSE STRATEGY IMPLEMENTATION DRILLS



INTERAGENCY RESPONSE STRATEGY IMPLEMENTATION DRILLS





Our Goal

• Provide first responders with the tools they 
need to avoid confusion and implement 
response actions to stabilize an incident 
within the initial hours of a spill or chemical 
release.



Real Spill Response Situations











McKenzie Watershed Septics

• Over 4,000 septic systems in the McKenzie 
Watershed upstream of EWEB’s intake

• Septic systems in McKenzie release approx. 
900,000 gallons/day (330 million/yr)

• Many residents in the watershed rely on private 
wells for their drinking water.



Septic Systems in McKenzie Watershed



Threats from Septic Systems

• 10-25% of septic systems fail (EPA)
• On-site systems release high concentrations 

of: organic matter, nutrients, bacteria, 
viruses, synthetic organics, metals, and 
pharmaceuticals to the groundwater





What about cumulative effects?



Residential (RR) Forestry (F2) Agriculture

Perform simple, 
constraints-based 
infill analysis for 

building out Rural 
Residential 
categories.
Count small 

undeveloped lots. 

Use the F2 template 
criteria to perform a 

screening analysis for 
reasonable  minimum 

and maximum 
sideboards of 
potential new 
structures on 

unaddressed lots .

Count of 
unaddressed lots 

(1) meeting 
minimum lot-size 
requirements and 

(2) below 
minimum lot size 
as potential new 
structure sites.

93 developable 
structures and 445 
potential units on 
small undeveloped 
lots on RR-zoned 

lands .

Maximum of 232 & 
Minimum of 115 

structures on existing 
non-M37 F2-zoned 

lots.

Maximum of 155 & 
Minimum of 27 
structures on 

existing non-M37 
EFU-zoned lots.

Measure 37 
(M37)

Count of lots with 
approved 

applications with 
three structures 
assumed per lot.

54 additional 
structures on 95 

existing lots.

Total of a maximum of 979 & minimum of 734 new structures

Estimating Future Development



Combined Maximum:
979 total units



McKenzie River Golf Course – proposed subdivision





620 homes or 1,152 structures are located within the 100 year floodplain

1996 Flood



What does 
increased flooding 
mean for septic 
systems?

Sandy River – Jan 2011
Source – Oregonian Newspaper



Approved “Template Dwelling” 
Site on Ag land in floodplain & 
Floodway – Jan. 19, 2012









Septic Systems



• Higher density septic systems in
gravelly soils adjacent to waterbodies
present highest threat.

• Septics sited on parcel by parcel basis –
adjacent wells not always taken into 
Account.



Septic Systems Overlaid on Soil Hydrologic Groups

Blue = Gravels / Green = Heavy Clays



Cluster Area w/Soils Overlay





Clusters of Septics



Site Name Manganese Phosphorus Nitrate/Nitrite TOC E. Coli Fecal Coliform
(ug/L) (ug/L) (ug/L) (mg/L) (MPN/100ml) (MPN/100ml)

McKenzie Bridge Cluster Area
McKenzie River at McKenzie Bridge Boat Ramp (upstream) < 2.0 36.50 < 5.0 < 1.0 2.00 ND
McKenzie River Upstream of Horse Creek (downstream) < 2.0 40.20 < 5.0 < 1.0 1.00 ND
Horse Creek at Horse Creek Road Bridge (upstream) < 2.0 46.10 < 5.0 < 1.0 ND ND
Horse Creek at Confluence with McKenzie River (downstream) < 2.0 46.10 < 5.0 < 1.0 5.20 9.00

Blue River Cluster Area
McKenzie River at Forest Glen Boat Ramp Near Blue River (upstream) < 2.0 33.30 5.69 < 1.0 2.00 ND
McKenzie River Upstream of Confluence with Blue River (downstream) 3.28 29.80 < 5.0 < 1.0 2.00 ND
McKenzie River Downstream of Confluence with Blue River (downstream) 3.68 23.20 < 5.0 < 1.0 4.10 ND
Blue River at Blue River Park Ballfield  (upstream) 9.86 < 20.0 7.75 < 1.0 ND ND
Blue River at McKenzie Hwy Bridge (downstream) 8.40 < 20.0 < 5.0 1.04 ND ND

Leaburg Lake Cluster Area
McKenzie River at Goodpasture Bridge (upstream) 5.22 21.40 < 5.0 1.04 11.00 4.00
McKenzie River at Leaburg Lake Upstream of Boat Ramp (downstream) 6.37 21.30 < 5.0 < 1.0 6.30 6.00
McKenzie River at Leaburg Lake Downstream of Boat Ramp (downstream) 9.66 < 20.0 6.55 < 1.0 25.30 13.00

Mountain View Lane Cluster Area
McKenzie River Below Leaburg Dam (upstream) 5.56 20.57 < 5.0 < 1.0 1.00 2.00
McKenzie River Upstream of Confluence with Trout Creek (downstream) 5.54 21.20 < 5.0 < 1.0 8.50 8.00
McKenzie River at USGS Gauge Site Below Leaburg Dam (downstream) 5.15 24.20 < 5.0 < 1.0 6.30 4.00

Greenwood Drive Cluster Area
McKenzie River at Greenwood Boat Ramp (upstream) 5.64 21.20 < 5.0 < 1.0 6.30 2.00
McKenzie River Downstream of Goose Creek (downstream) 4.89 22.60 < 5.0 < 1.0 6.30 4.00
McKenzie River Upstream of Richie Creek (downstream) 5.39 21.80 < 5.0 1.09 10.70 11.00

Deerhorn Cluster Area
McKenzie River Upstream of Holden Creek Road Bridge (upstream) 4.78 20.90 < 5.0 < 1.0 11.00 11.00
McKenzie River Below Holden Creek Road Bridge (downstream) 5.63 21.40 < 5.0 < 1.0 9.70 30.00
Haagen Creek at Deerhorn Road Bridge (upstream) 5.18 < 20.0 210.00 1.03 5.20 8.00
Haagen Creek near Confluence with McKenzie River (downstream) 24.10 48.10 21.40 1.85 112.00 80.00
McKenzie River Downstream of Confluence with Haagen Creek (downstream) 5.22 21.50 20.10 < 1.0 13.50 8.00

Summary of Septic Cluster Data





Monitoring Results - Residences

• Trace amounts of arsenic, barium, chromium, copper, 
manganese, nickel, lead, and zinc

• Nitrates and phosphorus also found, but not above 
the maximum contaminant level (MCL).  Max nitrate 
value was 2.05 mg/L

• 5 residences had total coliforms detected in their 
water samples (highest was 66.3 MPN/100ml)

• Sent results to homeowners with explanations of 
MCLs and other health guidelines and directed them 
to additional resources.



Monitoring Site: McKenzie River @ Hendricks Bridge



USGS Clackamas River Basin Monitoring Study 
2000-2005 (K. Carpenter, et.al., USGS, 2008)

• Raw Source Water Contaminants Detected
– 63 pesticides
– 16 fuel compounds/combustion by-products
– 8 pharmaceuticals & personal care products
– 9 solvents

• Treated Drinking Water Results
– 15 pesticides
– 8 fuel compounds/combustion by-products
– 4 pharmaceuticals & personal care products
– 3 solvents







Overall Septic System Assistance 
Program Results

Almost 500 residents have received assistance 
through the 2008-2009 grant program and ongoing 
septic system assistance program.  

Overall, this has resulted in over 570 inspections 
and over 240 pump-outs.  Over 80 systems (15%) 
were found to be failing in some capacity.



Contact Karl Morgenstern at:

(541) 685-7365 or via e-mail Karl.morgenstern@eweb.org

http://www.eweb.org/waterquality/protection


