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ENVIRONMENTAL SETTING & RISK ASSESS1\1ENT 

Basin Overview 

The McKenzie River watershed is a sub-basin of the Willamette River watershed and is bounded 
on the west by the Willamette Valley and on the east by the crest of the Cascade Range (Figure 1 ). 
Elevations in the McKenzie watershed study area range from over 10,000 feet at the summits of 
the Three Sisters, to about 450 feet at Hayden Bridge. Much of the watershed is mountainous 
with approximately 90 percent of the watershed lying above 1,000 feet in elevation and 70 percent 
is above 2,000 feet. Most of the basin consist of steep ridges with relatively flat and narrow 
valleys. The McKenzie River originates at Clear Lake at an elevation of about 3,000 feet above 
sea level and flows southwaid fur appruximatdy 15 miles before turning westward and continuing 
about 60 miles to reach Hayden Bridge in Springfield. 

The study area for EWEB 's drinking water protection plan includes the entire McKenzie River 
basin (approximately 1,160 miles) that lies upstream of Hayden Bridge intake facility. The drink
ing water protection area includes the rural communities ofWalterville, Leaburg, Vida, Blue River, 
McKenzie Bridge, and east Springfield. In general, the watershed supports a timber, agricultural 
and recreation economy. Most of the drinking water protection area is located in Lane County 
with a small segment in Linn County (Figure 2). 

Geology & Soils 

The McKenzie watershed includes portions of three geologic provinces (Baldwin, 1985; Walker 
and MacLeod, 1991 ). The High Cascades volcanic peaks, including the Three Sisters, are com
posed of Pleistocene age andesite lava and pyroclastic deposits. These prominent stratovolcanoes 
rise above a Pliocene-Pleistocene age platform of basalt and andesite lavas, such as the thick 
sequence of flows exposed on the flanks of Foley Ridge. From Clear Lake to Trail bridge Reser
voir, the McKenzie River skirts the western edge of an area of very young basalt lava that extends 
west and northwest from McKenzie Pass. Another young lava flow extends west from the North 
Sister area along the valley of White Branch and Lost Creek. The porous nature of the young 
volcanic lavas of the High Cascades allows infiltration and storage of large volumes of precipita
tion. 

The eastern portion of the watershed was scoured by glaciers several times during the Pleistocene 
Epoch, and active glaciers persist on each of the Three Sisters. While the High Cascades remain 
clearly marked by glacial processes, physical evidence of the glacial history of the western cas
cades has been poorly preserved (Swanson, 1980). From above Belknap Springs to Blue River, 
the McKenzie River flows through a classically shaped glaciated valley characterized by steep 
valley walls and a relatively broad flat flood plain underlain by glacio-fluvial deposits of coarse 
volcanic sand and gravel. West of Blue River, the McKenzie River enters a much narrower and 
non-glaciated canyon. 
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Further downstream, just below Martin Rapids, small fluvial terraces have been preserved. The 
meandering river has widened its valley below Walterville, producing broader terraces and rich 
alluvial soils. 

Agriculturally productive soils are generally found along the lower river valley bottom lands. 
Soils located along the steeper slopes are suited mostly for lower intensity cultivated crops, 
pasture, recreation, timber and wildlife. 

Climate 

The climate in the watershed is characterized by mild, wet winters and warm dry summers. Local 
microclimates produce significant variations within the study area. Annual average precipitation 
rates vary from 49 inches at Eugene to 110 inches in the High Cascades. The average annual 
precipitation at McKenzie Bridge is 67.4 inches. December receives the largest amount of pre
cipitation with an annual average of 10.66 inches. July receives the smallest amount of precipita
tion, with nn annual average of 0.80 inches (NOAA, 1992). The annual average precipitation at 
the HJ. Andrews Experimental Forest located near Blue River is 90.6 inches, with 71 % of the 
precipitation falling between the months of November and March. 

Average temperatures at the Andrews station range from 33.1 degrees Fahrenheit in January to 64 
degrees Fahrenheit in July. It is important to note that minimum recorded temperatures appear to 
have increased over the last two to three decades. An analysis of temperature records for the 
period 1973 to 1991 (Greenland, 1993) indicates that during this period, minimum, maximum and 
mean temperatures are increasing. The greatest increase have been observed for the spring 
months. 

Hydrology & Streamflow 

The major tributaries to the McKenzie River from the south include Lost Creek, Horse Creek, 
South Fork McKenzie River, and Quartz Creek. All of these, except Quartz Creek originate in the 
high cascades with Lost and Horse Creek draining from glaciers on the west flank of the Three 
Sisters Mountains. Smith River, Blue River, Gate Creek and Camp Creek are the primary tribu
taries joining the main stem from the north. In all, there are about 1, 780 stream miles (including 
the Mohawk sub-basin), of which approximately 1,040 miles flow year round. 

Stream flow volumes in the McKenzie River approximate seasonal rainfall and snow melt pat
terns, with peaks usually in February and May and low flows from August through October. 
From 1990 to 1998 historical stream flow for the McKenzie River near Walterville ranged from 
about 1,000 cubic feet per second to almost 45,000 cubic feet per second. The drainage area for 
the stream flow recorded at the Walterville gaging station is about 1081 square miles. Average 
annual river flows for the McKenzie River are 454 cubic feel per st::i.:urn.l at the outlet of Clear 
Lake and 5,890 cubic feet per second near the confluence with the Willamette. 

Natural flow patterns in the McKenzie have been altered by dams, diversions, water withdrawals 
and development. The McKenzie River is diverted by EWEB for power generation at two loca
tions. 
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The Leaburg Canal at river mile 24 near Leaburg Dam diverts part ofthe McKenzie River for five 
miles at the Leaburg powerhouse. Water diverted at the dam passes through a downstream 
migrant fish screen before entering the canal and water is returned to the McKenzie River through 
a 1,100 foot long tailrace. The other diversion is located at river mile 15 at the Walterville Land
ing. The Walterville Canal diverts part of the river for four miles to the Walterville powerhouse. 
Water is returned to the river through a 2 mile long tailrace canal, part of which is an old river 
meander channel. 

There are a total of six dams along the McKenzie River and its tributaries. EWEB generates 
power through the operation of the Waltervile and Leaburg hydroelectric projects on the lower 
McKenzie and through dams on the upper McKenzie at Carmen-Smith and Trailbridge hydroelec
tric projects. The Army Corp of Engineers operates the Blue River Dam on Blue River and 
Cougar Dam on the South Fork of the McKenzie. These dams provide storage for flood control, 
flow augmentation and navigation functions. Hydroelectricity is also generated at Cougar Dam. 

McKenzie River Travel Times 

The United States Geological Survey (USGS) has made time-of-travel measurements for short 
sub-reaches of the McKenzie River using the dye-tracer method. Arri val times were measured 
and travel rates calculated for low, medium, and high flows on individual short reaches. These 
rates were then integrated over the sub-reaches to produce time-of-travel graphs for the entire 
river. For this study, the USGS data for the McKenzie River have been re-graphed in order to 
show time-of-travel from upstream points referenced to the EWEB intake facility (Figure 3). The 
USGS findings illustrate the general rule that time of travel increases with low flow. Note that 
discharges shown are for the index gauge near Vida. To estimate approximate travel time from a 
given point on the river to Hayden Bridge, it may be necessary to interpolate between given 
discharge curves. The USGS study reveals that the two power canals (Leaburg and Walterville) 
play an important role in determining travel times: at moderate to low stream flows, water travel
ing via the canals will reach the intake facility significantly faster than water flowing in the river 
channel. This appears to be particularly true of the Leaburg power canal. 

Water Use & Availability 

The McKenzie watershed is the source of drinking water for over 200,000 people, most of whom 
do not Jive in the watershed Eugene (EWFB) and Springfield (SUB and Rainbow Water Dis
trict), as well as Marcola, Shangri-La, McKenzie Palisades, and Blue River Water Districts are the 
community water suppliers. All but EWEB obtains its drinking water from aquifers. The Oregon 
Water Resources Department (WRD) has issued water rights to divert about 10,962 cfs from the 
McKenzie River system. The vast majority of the water rights have been granted for non-con
sumptive hydroelectric use. Water permits and water rights are issued by the WRD for non
consumptive and consumptive uses. Non-consumptive beneficial water use categories include 
recreation, wildlife, fish, and hydroelectric. Consumptive uses include domestic, municipal, 
irrigation, industrial and mining. 

5 



6 

Technical R<'port - En 1·iro11111cmal Setting & Ri 1k Asse.1·s111l'nl Augusr 2000 ·Drinking Water Protection Plan 

!?. 
I/) 

; 
~ 
(\l 

g; c 
"C 

~ 
(U 
ru 
3 .,, 
0 

g 3 

0 

m 
~ 
m 
Cll 

FIGVREJ 
TRAVEL TIME GRAPHS FOR STREAMFLOWS 

AT INDEX GAGING STATION 

C:· 

Camp Cr.,ei" 

Travel Time to EWEB inta!;e (HOu!S) 

v 
c: 

.. 
0 

-..iii hcie;-o.. Gaginp S1at1on 1 G'._:~£, 

'· 
0 

~ 
t\J 

r'-~ 
:::i '" (") 
(ii 

c 
"O r1;1 

~ 
CJ 

(1) 
ll.> 
::: 

(,' 

'T1 
0• 

g 
"" """ 

t 
c 
c 
::r 

L u·, 
:0 

"' ~ 
~ t~ 

~II U' - .. a 

' ... - .. , "' .. -
I 

I 
I - , ... -

I 

' I 

' ' 
'' 
'' I I ,- \-

' ' I \I 

I I 

I ' I I 
- \ 'i. - ... 

I ' ., ' 

w 
0 

'' I I 

(SJnOH) C:J>fBJUI 83M3 OJ 8W!l 18/\eJl 

~ GacJinQ Statior~ i 5~J8 
rMc1<enz1c· Bpdge. 

I I 
I 

I 
I - - , .... 

I 
I 

- ·18 
I 
"' - I)'. 

(J) 
0 

\CJ 
G 



August 2000 - Drinking \Vclft'r Protection Plan Technical Report - Enrironmenta! Setting & Risk A.1sessmen1 

Several reaches of the upper main stem and virtually all of the South Fork McKenzie River are 
designated state scenic waterways. Authorizing statues have established that the highest and best 
uses of scenic waterways are for recreation and fish and wildlife. Much of the upper McKenzie 
River is also designated a federal wild and scenic river. Oregon Departments of Fish and Wildlife, 
Environmental Quality, and Park and Recreation can apply for instream rights. Currently, ten 
stream reaches in the watershed have instream water rights or minimum flows. These rights total 
3, 131 to 3,385 cfs, depending on the time of the year. Four of these reaches have a minimum 
stream flow for releases from stored water in the amount of 1,860 cfs. 

Hydropower accounts for 91 percent of the surface water and about 7 percent of the stored water 
allocations. Water rights for irrigation accounts for 2.5 percent of the appropriated surface water 
and 92 percent of stored water. Less than 85 cfs of groundwater is allocated in the McKenzie 
watershed with 63 percent used for irrigation. Most of the remaining groundwater is appropriated 
for municipal use. 

Water availability is a major factor in the determination of whether new water rights are granted. 
Currently, water appropriations are still available in the watershed for certain uses and during 
certain periods of the year. 

Land Use & Zoning 

Approximately 69 percent of the watershed is under public ownership, with the Willamette Na
tional Forest being the largest single land manager, comprising about 62 percent of the watersheds 
acreage (Figure 4). The Bureau of Land Management holds ahout 6 percent of the watershed 
area with state, county, municipal, and other federal ownership comprising less than 1 percent. 

Timber companies as a group are the largest private land owners in the watershed. Weyerhaeuser 
Company is the largest but several other timber companies also have large holdings (Rosboro 
Lumber Company, Giustina Land and Timber Company, Giustina Resources, John Hancock 
Company, and Willamette Industries). Forestry is the predominant land use in the watershed, with 
agriculture, rural and urban development essentially confined to the valleys. Urban land uses 
predominate with the Eugene-Springfield metropolitan portion of the watershed. Land use in this 
area is guided by the Eugene-Springfield Metropolitan Plan. 

About 4 percent of the watershed is classified as suitable for cultivation with most of this land 
occurring near the mouth of the McKenzie River and along Mohawk River and Camp Creek. 
According to the Oregon State University Extension Service, agricultural production in the 
watershed makes up ahout one-fifth of Lane C'.onnty's agricnltnrnl prorln~t1on Filherts ~re the 
most extensive agricultural crop in the watershed and cover approximately 1,200 acres. Other 
crops in the watershed include blueberries, pumpkins, green beans, corn, carrots, mint, and grass 
seed. 

The watershed includes about 225,000 acres of designated Wilderness and a 26 mile long National 
Recreation Trail. Pony-three recreational facilities draw visitors to the watershed. These include 
four Lane County parks, five state parks, one EWEB park, and BLM park, and 24 US Forest 
Service campgrounds. 

7 
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Demographics 

According to 1990 US census data there are about 22,650 people living in the McKenzie water
shed. White collar, service, and manufacturing/retail/wholesale made up about 70 percent of 
occupations held by McKenzie area residents in 1990. Between 1980 and 1990, fanning and 
forestry occupations dropped from 4 percent to 3 percent, while technical, professional, executive, 
machine operator and material movin,g increased (US Census, 1990). 

The Lane Rural Comprehensive Plan identifies eight rural communities within the McKenzie 
watershed. The communities ofWalterville, Leaburg, Vida, Nimrod, Blue River, Rainbow, and 
McKenzie Bridge are located along the McKenzie River. Historically, these communities devel
oped in conjunction with a forest related industry, such as a lumber mill. Today, these communi
ties arc essentially made up of small private ownership with some commercial development. 
Many of these communities also contain publicly designated land for government operations or 
parks. 

Previous Water Quality Studies 

Numerous studies (e.g., Seidler, 1979) have demonstrated that rainfall events result in a temporary 
increase in stream flow and an overall increase in mass loading of pollutants from nonpoint 
sources into the water system. The Phase One findings of an ongoing DEQ study in the 
Willamette River Basin indicate that roughly 70 to 80 percent of pollution enters the river system 
from nonpoint sources (DEQ, 1993). According to this work, about 90 percent of the nonpoint 
source discharge occurs during the rainy season. The statewide percentages of nonpoint source 
pollution of surface water caused by different land uses have been estimated as follows (DEQ and 
DLCD, 1994): urban runoff, 11.8 %; agriculture 38.7%; forestry, 17.4%; mining, 5.2%; construc
tion, 3.3%; marine recreation, 13.8%; and natural impacts, 9.7%. 

Working with the McKenzie Watershed Council, the Oregon Department of Environmental 
Quality Lab has established and maintained a watershed monitoring network for the McKenzie 
and has collected ambient water quality data in the McKenzie River for several years. The seven 
surface sample locations are McKenzie River at Coburg Road, Hendricks Bridge, McKenzie 
Bridge and Highway 126 between Koosah Falls and Clear Lake, and the Mohawk River at Hill 
Road, Blue River at the town of Blue River, and the South Fork of the McKenzie River at USPS 
19. 

DEQ reports that the McKenzie watershed contains some of the highest quality streams in the 
state. Oregon Water Quality Index (OWQI)1 results indicate that, with the exception of the 
Mohawk River2, water quality is excellent throughout the year. Spatial trends indicate a decrease 
in quality from upstream to downstream. Temporal trends show continued significant improve
ment in water quality. 

1 The Oregon Water Quality Index (OWQI) analyzes a defined set of water quality variables and produces a score describing general water quality. 
The water quality variables included in the OWQI are temperature, dissolved oxygen (percent saturation and concentration). biochemical oxygen 
demand, pH, total solids, ammonia, nitrogens, total phosphorus, and fecal coliforms. OWQI scores range from 10 (wo.!Nt case) to 100 (ideal water 
quality). 

1 Alll:!ough ll:!e Mohawk drainage system is in lhe McKenzie River basin, ii is nul pltll uf this risk assessmeut lxi;ause il lies duwustrcam frum the 

intake at Hayden Bridge 
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According to the report, for the period of record for each of the monitoring sites, although water 
quality is generally excellent, there are a few problems. Dissolved oxygen standards violations 
were found at the Coburg Road station and the Hendricks Bridge station. The Oregon Water 
Quality Index found high levels of ammonia and nitrogen (as nitrate), biochemical oxygen de
mand, total solids, and fecal coliforms at the Coburg Road station and at the Hill Road station. 
According to the report, the above standards violations and criteria exceedences, coupled with the 
OWQI findings, indicate the presence of point and nonpoint source pollution in the lower portions 
of the McKenzie Watershed. 

Risk Assessment 

In 1995 EWEB contracted with GEM consulting to perform an Environmental Risk Assessment 
(ERA) of the McKenzie Watershed for portions of the watershed located above EWEB 's drinking 
water intake and water treatment plant. 

This section provides a brief synopsis of the methodology used to perform the 1995 ERA The 
final report describing the ERA (and subsequent updates) of EWEB's Drinking Water Supply is 
included in this technical appendix to the Drinking Water Protection Plan. 

The need to conduct the ERA was identified in the early 1990's as part of EWEB 's water resource 
and environmental management plans. The objective of this 1995 work was to identify and assess 
potential environmental risks within the watershed that could adversely impact the drinking water 
quality of EWEB 's sole source of water. 

The ERA was accomplished by compiling, organizing, integrating, evaluating, and summarizing 
existing information, and by performing limited field surveys to supplement and verify informa
tion. A phased approach was undertaken. 

Summary of Phase 1 

During Phase 1 GEM Consulting contacted and/or searched the libraries and databases of the 
following agencies for information related to practices or land uses that may pose a risk to the 
drinking water: 

• Eugene Water & Electric Board 
• Lane County 
• Lane Council of Governments (LCOG) 
• Springfield Utility Board (SUB) 
• City of Springfield Public Works 
• United States Forest Service (USFS) 

Bureau of Land Management (BLM) 
• US Army Corp of Engineers 
• US Geological Survey (USGS) 
• US Environmental Protection Agency (EPA) 
• Oregon Department of Environmental Quality (DEQ) 

10 
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Oregon Water Resources Department (WRD) 
Oregon Department of Agriculture (ODA) 
Oregon Department of Fish & Wildlife (ODFW) 
Oregon Department of Forestry (ODF) 

Oregon Department of Transportation (ODOT) 
Oregon State Police 
Oregon Division of State Lands (DSL) 
Oregon State University (OSU) 
University of Oregon (U of 0) 
Lane County Extension Services 
Oregon, Lane & Linn County public health agencies 
Oregon Water Resources Research Institute (OWRI) 
Governor's Watershed Enhancement Board (GWEB) 
Oregon Watershed Health Program 
McKenzie Watershed Council Coordination Team 

A digital base map for the study area was developed to provide a standard framework for the 
analysis and presentation of the information gathered. The base map was generated with Geo
graphic Information System (GIS) software which integrates the map with the risk inventory 
database compiled during Phase 2. Previous work conducted by LCOG staff in support of the 
McKenzie Watershed Council was utilized in the initial development of the digital base map and 
some of the database files. 

Summary of Phase 2 

The risk inventory developed during this phase includes both nonpoint source impacts and point 
source discharges3 , and the potential hazards associated with them that could adversely impact 
EWEB 's drinking water quality. The risk inventory was compiled from many sources. Informa
tion regarding commercial or industrial facilities with hazardous materials storage was acquired 
from the office of the State Fire Marshal through HAZCOM Dial-up service. Additional informa
tion was obtained from the toxic release inventory and incident report. Location of underground 
storage tanks (UST's) were obtained from a statewide database maintained by the DEQ which 
alsu maintains lists uf UST dean up sites, haz.anluus waste generaturs and water quality permits of 
various types. These information sources, and the various limitations on their usefulness and 
reliability are discussed in detail in the 1995 Final report. Supplemental information was obtained 
from telephone directories of the study area, through interviews with agency and company statl, 
and through limited field verification. 

3Point source and nonpoint source are two general categories frequently used to examine and to manage pollution and pollutant sources. Point source 
originates from a definite source and can be traced to a particular (generally permitted) discharge at a particular facility. Nonpoint source pollution is 

traditionally defined as originating from diverse sources that are numerous and/or that cover a large areal extent. 
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The following categories were used to describe and identify potential risks: 

• Agriculture 
• Dams, Diversions and Powerhouses 
• DevelopmenVUrbanization 
• Eutrophication 
• Forestry Practices 
• Golf courses and Cemeteries 
• Industrial and Commercial Facilities 
• Nurseries 
• Recreation 
• Resource Extraction 
• Roadside Vegetation Management 
• Septic System Failure 
• Storm Water Outfalls 
• Transfer Stations 
• Transportation 
• Underground Storage Tanks (UST's) 
• Permitted Discharges (Point Sources) 

Agriculture 

Agricultural activities in the McKenzie watershed study area include both commercial and hobby 
farms. These lands are concentrated in the lower portion of the watershed, primarily around 
Walterville and in the Camp Creek Valley. Cattle ranches, seed orchards and nurseries have been 
identified in the watershed. Commercial crop production includes hazelnut orchards, christmas 
and holly tree, com, wheat, pumpkins, peppermint, and blueberry farms. Hobby farms include 
backyard gardens, small beef herds, horses and a variety of other farm animals including sheep and 
goats. 

Potential nonpoint source pollutants include sediments, nutrients, pathogens, oxygen-depleting 
organics, and pesticides. Many different chemicals are used on the various commercial crops 
found in the McKenzie watershed area with different application rates. Of the known chemicals 
that are used atrazine, captan, lorsban and 2,4-D are the greatest concern because of their re
ported solubility. 

Darns and Powerhouses 

Six darns have been constructed on the McKenzie River and its tributaries for hydroelectric and 
flood control purposes. Darns and powerhouse operations typically involve the use of fuels, 
paints, solvents, and coolants/lubricants. 

DevelopmenVUrbanization 

Stormwater runoff from urban areas represents both a water quantity and a water quality problem. 
Development and construction are two major contributors of non-point source pollution. 

12 
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Throughout western Oregon, deterioration in water quality has been documented where distur
bance from road construction has occurred (Fredriksen, 1970). Construction sites which lack 
effective erosion sedimentation control measures have a much higher soil erosion rate than undis
turbed areas. Increased runoff is also associated with areas where urbanization has converted 
open-space land to impervious surfaces. In the McKenzie watershed study area, the heaviest 
pressure for residential development is in the east Springfield , Thurston, and Walterville areas. 
The conversion of forest and farm land to residential development is the most common land use 
change presently occurring in this part of the study area. 

Pollutants found in surface water runoff in urbanized watersheds include sediments, nutrients, 
pathogens, metals, petroleum products, and toxic chemicals. Also metals such as copper, lead, 
nickel, and zinc have been shown to exceed federal water quality criteria in many urbanized basins 
in western Oregon (DEQ, 1992). 

Eutrophication 

In the McKenzie watershed, eutrophication has been a major concern at EWEB 's Walterville 
Peaking Pond. Water from the peaking pond is used to supplement the water supply to the 
turbines at the Walterville Powerhouse during periods of peak demand. Eutrophication may also 
be occurring in other areas where water remains shallow and relatively stagnant. 

Forestry Practices 

Forestry practices include activities related to growing and harvesting timber. Pollutants typically 
associated with forest practices include nutrients, sediments, organics, and heat. Erosion and 
subsequent sedimentation resu1ts from timber harvest, road construction, stream crossings, and 
high intensity fires. Increased water temperature results from removal of riparian vegetation that 
shades streams. 

Golf Courses and Cemeteries 

There are two golf courses and two cemeteries located within the McKenzie watershed study 
area. Doth golf courses use fertilizer, fungicide, pesticide, and herbicide chemicals and adhere to 
the IPM (Integrated Pest Management) philosophy. It is believed that the cemetery also uses 
similar chemicals for their turf building and lawn maintenance. 

Industrial and Commercial Facilities 

A variety of businesses including auto service stations, repair shops, dry cleaners, beauty salons, 
print shops, medical facilities, logging and construction companies, and sand and gravel opera
tions represent other potential nonpoint sources of pollutants. The majority of these are located in 
the east Springfield and Thurston areas of the watershed study area 

13 



Tech11ical Report E111·iro11111ental Setting & Risk Assessmellf August 2000 · Drinking ~l111er Pmrection Plan 

Nurseries 

Seven nurseries have been identified within the study area. Nurseries contribute to nonpoint 
source pollution, primarily by nutrients, toxic chemicals, and sediment Container nurseries, in 
particular, tend to he shes of relatively intense use of fertilizers, insecticides, and fungicides. 

Recreation 

The McKenzie watershed includes a portion of the Three Sisters, Mount Washington and Mount 
Jefferson Wilderness areas, the 26 mile long McKenzie River National Recreation Trail, 12.7 miles 
of designated federal Wild and Scenic River, and 16 miles of designated Oregon Scenic Waterway. 
At least forty-three recreational facilities exist in the watershed including four Lane County parks, 
five state parks, one EWEB park, one BLM park, and 24 US Forest Service campgrounds. 
Hoodoo Ski Bowl and 8 snowparks provide winter recreation and a variety of private lodges, 
resorts and cabins offer accommodations to visitors. 

Recreational activities such as boating, hiking, hunting, camping, sightseeing, biking, and fishing 
can contribute nonpoint source pollutants to the river. Potential pollutants associated with out
door recreation activities include untreated or partially treated human waste, petroleum 
hydrcarbons, detergents, solvents, paints, and non-degradable litter. 

Resource Extraction 

On BLM lands extraction activities have consisted of crushed aggregate production and recre
ational placer gold mining. Several gravel quarries are found within the McKenzie watershed 
study area. Gravel mining is associated with increased sedimentation, petroleum hydrocarbons, 
and metals. 

Roadside Vegetation Management 

Untreated road runoff finds its way into the river via roadside ditches and streams. Potential 
pollutants include sediments, petroleum products, metals and herbicides. Oregon State Law 
mandates that state agencies shall implement integrated pest management (IPM) practices when 
engaged in pest control. 

ODOT operates a roadside herbicide spray program within the McKenzie watershed study area. 
The South Eugene Maintenance Section is responsible for Highway 126 between milepost Spring
field and Walterville. The McKenzie Bridge Maintenance Section is responsible for the roadside 
spray program trom Walterville up to the Lane County line. The Santiam Junction Maintenance 
Section is responsible for Highway 126 and Highway 20 in the portion of the watershed study 
area that lies within Linn County. The Lane County Public Works Department operates a roadside 
spray program along county roads. The County uses Integrated Vegetation Management (IVM) 
in their program. Some of the herbicides and pesticides used include Rodeo, Garlon 3A, Telar, 
Oust, Weedone, Roundup, and Krenite. 

14 
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Septic System Failure 

Nonpoint source pollution originating from septic systems is attributed to failing or malfunction
ing systems. Sewage disposal systems consist of a septic tank and a drainfield. A system failure 
can occur when effluent exceeds the absorbent capacity of the soils. This results in a sludge 
backup in the plumbing and/or the release of partially treated effluent onto the ground surface. 
Other causes for system failure include poor soil conditions, inadequate design, inadequate con
struction, lack of maintenance and abuse of the system. 

Potential pollutant sources from failing tanks include nitrate contamination, nutrients, toxic chemi
cals, organics and pathogens. 

Residents of the five rural communities within the watershed study area (McKenzie Bridge. Blue 
River, Vida, Leaburg, and Walterville) rely on septic systems. With increased rural population 
there will be an increase potential for groundwater contamination. 

Storm Sewer Outfalls 

Urbwiizaliun is chwaclerized by many lypes uf imperviuus surfaces, including ruuf tops, drive
ways, buildings, sidewalks, parking lots, and highways. Sediment and chemicals may accumulate 
on these surfaces and be washed off into storm drains or ditches during heavy rainfall. 

Numerous potential sources of contamination, due to runoff or to accidental spillage or release are 
created in any area where surface runoff reaches the McKenzie River upstream of the Hayden 
Bridge intake. 

Transfer Stations 

Two solid waste transfer stations operated by Lane County are located within the watershed study 
area. At solid waste transfer stations, spills, improper management of waste, or generation of 
leachate from waste decomposition could produce run-off laden with nutrients, oils/greases, toxic 
chemicals, sediments, oxygen depleting organics, metals, and pathogens. 

Transportation 

Truck movement on Highway 126 through the watershed includes shipments of a wide variety of 
hazardous materials, but gasoline and diesel are probably by far the most common. Any informa
tion regarding hazardous material cargo is based on a limited and sporadic inventory taken at the 
Walterville weigh station. 

Underground Storage Tanks 

Underground storage tanks (UST) are used for the storage of petroleum and other regulated 
substances. UST systems represent a threat to water quality due to deterioration of the tank, 
improper installation, or pipe/connection failures. In addition, active UST sites represent potential 
sources of surface water contamination through spills and overfills during product delivery. 
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Pennitted Discharges (point sources) 

Point source discharges on the McKenzie River upstream ofEWEB's water intake have been 
identified primarily from a database of water quality permit holders at DEQ's Western Regional 
office in Eugene. Facilities with water quality permits, from which permitted discharge and/or 
runoff could potentially impact the McKenzie River upstream ofEWEB's intake at Hayden 
Bridge, are listed in Table 1. 
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TABLE 1 
DISCHARGE PERMITS IN THE McKENZIE WATERSHED AREA 

Source: DEQ Water-Quality Permits Database 

DEQWQ Pennit Discharge Category Omtact 
Name, Address File No. NurnhPr(~) TypP(<) &Class Infonnation 

EWEB Filtratbn Plant 28285/A 0200-J Filter Backwash IlXl .!Mioor Doug Wise 
and Settling Basin 341-8500 

Oregon Ind. Lnt>r Prods, JO/l/ l/A 1200-W StonnwaICr Inl./Mlnor Mwrny M1:Duwt:ll 
3850 Mtcola Road (Wood Prodocts) 746-2531 

Leavitt's Freight Co., 104563/A 1200-T Stonnwater 100.!Mioor Terry Leavitt 
3855 Marcofa Road (Transportation) 747-4236 

Reed's Fuel Corrpany, 106911/A 1200-T Stonnwater; 100./Minor 746-6535 
4100 Comrercial 1700-J Vehk;le Washwater 

Weyerllaeuser Corp., 96244/A 1500-J USTCeanup; lOO./MajOf Kx:llard ttanson 
785 N. 42nd Process and 741-5666 

101081 Cooling Water 

Blue W<1"-'1 BvallS, 107821/A 1200-L Stormwatcr Ind.!Mioor Gary Bolling 

5280 High Banks Road (Light Industrial) 741-1111 

BP Service S ration 105878/A 1500-J USTCeanup 100./Minor Bill Cumrrins 
5720 E Main 726-9413 

Fonrer Sunny Statbn, 105879/A 1500-J USTCeanup lnd./Minor 726-8077 
5737 Main (now Texaco) 

EWEB Wallervile Powerlxluse 28395/A 0100-J Cooling Water lnd./Mioor Jay Lestrange 
484-2411 ext. 4548 

Douglas Clayton, 100095/A 0100-J Cooling Water lnd./Mioor Douglas Clayton 
41539 Deerlxlrn Road Teminated 896-3839 

EWEB Leaburg Powerlxluse, 28391/A 0100-J Cooling Water lnd./Mioor Jay Lestrange 
42520 McKenzie Hwy. 484-2411 ext. 4548 

ODFW McKenm Sahmn Hatch., 64500/A 0300-J 'Jfeated Hatcrery Agr./Minor Dave Rogers 
43863 Greer Dr. Discharge 896-3513 

ODFW Leaburg Trout Hatch., 64490/A 0300-J Treated Hatcrery Agr./Minor Steve Wells 
90700 Fish Hatcrery Rd. Discharge 896-3294 

U.S. Basketball Academy 104458/A 100772 Comrercial Dom/Minor Bruce O'Neil 
(Elite Sports Prmrotion, Inc.) (WPCF) Onsite Sewage 741-7761 

System 

Suess Co. dba Patb RV Park, 108188/A 101207 Comrercial Dom/Minor C. Suess 
55636 McKenzie River Dr. (WPCF) Onsite Sewage 342-3060 

System 
-

EWEB Trail Bmge Dam an! 28393/A 0100-J Cooling Water lnd./Mioor Jay Lestrange 
Powerhouse 484-2411 ext. 4 548 

Big Lake Youth Carr.p, West. Or. 108135/A 101204 rolTITBmity Onsite Dom/Minor Ri:hard Beck 
Cont: 7th-day Adve~t (WPCF) Sewage System 652-2225 
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Development of a Risk-Inventory Database 

A comprehensive inventory of potential risks to EWEB 's drinking water quality was organized in 
a database. Each inventoried risk, including specific facilities or features, land use activity, or 
permitted sources, is captured in the database with information including name, address, contact 
person, a description of the potential hazards with each identified risk and location coordinates. 

Summary of Phase 3 

Phase 3 involved an analysis of the risks to identify how much, if at all, each of the inventoried 
risks might pose a threat to the drinking water quality. A set of criteria were developed to charac
terize the probability and the magnitude that an inventoried risk would have on the drinking water 
supply: 

PROBABILITY CRITERIA 

• Size of facility or area involved 
• Location of facility or activity in respect to the mainstem and/or tributary to the main stem 

of the McKenzie River. 
• Number and/or amount of hazardous substances present or handled 
• Routine releases to the environment of whatever size or substance 
• Adequacy of containment, if any. 
• Frequency of hazardous substance handling events of whatever size 

Preparedness for immediate response 

MAGNITUDE CRITERIA 

• Types and amounts of hazardous substances involved in occurrence or activity 
• Presence of acutely hazardous and/or non-degradable compounds 
• Volumes involved in individual hazardous substance handling events. 

Based on the criteria listed above, each facility, land use activity or permitted practice identified in 
the risk inventory database was assigned a numerical value from 1 to 5 for its relative probability 
of occurrence and relative potential magnitude. Table 2 and 3 illustrate how this scoring system 
was applied to the 1995 inventoried risks in the watershed study area. 

This approach allowed EWEB to identify the most important risks and focus its resources on 
developing strategies for protecting the drinking water quality of the water supply. 
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TABLE2 
SCORING SYSTEM FOR PROBABILITY CRITERIA 

Ranking General Description Examples 

I Inactive sites or small sites with minimal Decorrnnissioned service stations, market with no fueling 
cremical handling, if any fucilities, tire stores, welding shops, electrical subsstations, 

mini-storage 

2 Moderate cremical handling, or Pest control business, animal clinics, feed stores, swimming 
moderately large area involved pools, transfer stations, airstrips, water treatment plants, 

cemeteries 

3 Active cremical handling or fueling Auto repair and body shops, logging and construction 
convanies, service stations, hazardous materials transport 

4 Probable or periodic irrpact Nurseries, quarres, goJf courses, storm sewer outfulls, 
direct dorrestic discharges, service stations near river 

5 Routine irqlact from fucility, or constant Fish hatcreries, powerhouses, large manufucturing plants, 
area-wrle irq:>act from land-use forestry activities, agriculture 

TABLE3 
SCORING SYSTEM FOR MAGNITUDE CRITERIA 

Ranking General Description Examples 

1 Inactive sites or small volurres and/or Markets, motels, docomissioned service stations, 
low toxicities masonary business 

2 Small to moderate volurres and/or Schools, animal clinics, feed stores, welding, small 
moderate toxicities auto repair, small rnanufucturing, logging and 

cosntruction companies 

3 Moderate to large voh.ures and/or Auto repair, medium sized manufucturing, active 
toxicities service stations, powerhouses 

4 Large voh.ures and/or moderate high Storm sewer outfalls, cleaners, forestry activities 
toxicities 

5 Large to very large voh.ures and/or Hazmat truck accidents, large rnanufucturing plants, 
high toxicities fish hatcreries 

18 
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Summary of Approach Used to Update EWEB's Source Water Assessment 

In 1999 EWEB contracted with Golder & Associates to update its 1995 Source Water Assess
ment. The following describes the approach used. 

Phase 1 Conversion of Files from 1995 Report into GIS Format 

Database and CAD files from the 1995 GEM report were converted into GIS files. The files were 
converted into Arc View shapefile format. 

Phase 2 Update of the GEM 1995 Database to Include Point & Non-Point Sources 

The following databases were obtained and queried to identify if there are any potential sites or 
land use activities occurring in the McKenzie Watershed that would have a negative impact on the 
drinking water quality. Any duplicate information observed from the 1995 work and the recent 
information was eliminated and the database:s updalt:d tu rc:;flc:;<.:t lhc:; must re<.:enl and available 
information. 

• CERCLIS (Comprehensive Environmental Response, Compensation and Liability Infor
mation System 

• NFRAP (No Further Remedial Action Planned database comprising sites removed from 
CERCLIS 

• ERNS (Emergency Response Notification System) 
• The United States Geological Survey Federal Water Wells database 
• NPL (National Priorities List) 

RCRIS (The Resource Conservation & Recovery Information System 
The Oregon SPILLS database 

• The Oregon State Priority List (SPL) and State Cleanup Lists (SCL) 
• The Facility Index System (FINDS) 
• The PCB Activity Database 
• The RCRAAdministrative Tracking System (RAATS) 
• The Toxic Chemical Release Inventory System (TRIS) 
• The Toxic Substances Control Act (TCSA) 
• The Hazardous Materials Information Reporting Systems (HMIRS) 
• The Federal Superfund Liens (NPL Liens) 
• The Leaking Underground Storage Tank Sites Lists (CSCSL) 
• The Confirmed & Suspected Contaminated Sites List (CSCSL) 
• The Solid Waste Facilities Handbook (SWF/LS) 

The Statewide UST Siteffank Report (UST) 
• Source Information System (SIS: Includes NPDES permits and WPCF permits) 
• Pesticide (Information on commercial, private and public pesticide applicators) 
• Confined Animal Feed Operations (CAPO) 
• Water Rights including surface water, groundwater, groundwater registrations, and in

stream flows 
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• 

• 

• 
• 

Hazardous Materials Database includes information on hazardous material spills and on 
the location of activities that may potentially result in a release of hazardous materials 
along highway corridors in the watershed. 
Department of Forestry FACTS database which is based on the permitting process for 
machine operation that requires a notification for any forestry activity that might disturb 
the land such as partial cuts, clear cuts, road construction, herbicide, insecticide, rodenti
cide, fungicide and/or fertilizer applications. 
Storm water Outflow contains location of Storm water outflows 
Land-Use database located by tax lot parcel. 

These databases were compiled into seven GIS compatible dbase IV datasets and two stand alone 
dbase IV datasets. The two stand alone datasets are the Department of Agriculture's Pesticide 
and the Confined Animal Feed (CAFO) databases. The pesticide database contains no coordinate 
information and the CAFO database records are located downstream from the water supply 
intake. 

Phase 3 Modification of the 1995 Risk Inventory Database 

A number of modifications were made to the 1995 database structure to enhance the ability to 
query, analyze, manage and update information on potential risks to the drinking water supply. 

Inclusiun uf a Puint./Pulygun fidd tu sc:paratc; nun-point and puint risks 
• Separation of the databases into a point and non-point source 
• Inclusion of a DEQ Land Use field to categorize significant potential sources of contami

nation. This field is based on information presented within Chapter 5.2 and Table 5.2 ot 
DEQ's 1999 Source Water Assessment Plan for Oregon's Drinking Water Assessment 
Program (SWAP) 

• Inclusion of general contaminant classes as described in DEQ's SWAP (i.e. in-organics, 
organics, turbidity and micro-organisms) 

• Inclusion of sources of data to facilitate updating and managing of information. 

Table 4 describes the updated risk inventory database. Table 5 is a sample of the output from the 
updated point source risk inventory database. 

Phase 4 Scoring/Ranking Updated Risk Inventory 

Potential risks to EWEB 's drinking water source were assessed in the following manner: 

Point sources 

Each identified point source was scored based on the probability and magnitude criteria described 
in Table 4 and Table 5. The database was sorted by probability score, magnitude score, probabil
ity plus magnitude score and by EWEB risk category. For the EWEB risk inventory category 
ranking, the number of point sources for each category was summed and the categories ranked 
according to the number of point sources. Categories with more sources were ranked higher than 
those with fewer. 
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TABLE 5 
SAMPLt.; OUTPUT l<'ROM UPDATED POINT SOURCE RISK INVENTORY DATABASE 

DATA SOURCE REL_ REL_ POINT/ DEQ EWEB RISK PRIMARY INORG ORG 
SOURCE DATE HAZARDS RISK MAG POLY LAND INV.CAT. CON CON CON CHEM PHYS BIO 

USE CAT. 

EPAERNS 1999 OIL: DIESEL spill 3 3 point Com/Indus! COMM_INDUST 0 P,S TRUE FALSE FALSE 

EPAERNS 1999 OIL, FUEL: NO. * spill 3 3 po mt Com/Indust FOREST l,0 N P,S 1RUE FALSE FALSE 

EPA FINDS 1999 2 2 point Comilndust COMM_INDUST 1RUE FAL'lE TRUE 

EPA FINDS 1999 4 2 point Comilndust MINE O.T P,V,S TRUE FALSE FAl~'lE 

EPA FINDS 1999 2 2 point Com/Indust COMM_INDUST 1RUE FALSE FALSE 

EPA FINDS 1999 2 2 point Com/Indust COMM_INDUST 0 P,V,S 1RUE FALSE FALSE 

EPA FINDS 1999 2 2 point Comiindu.•t COMM_INDUST TRUE FALSE FALSE 

EPA FINDS 1999 2 2 point Comiindu~t COMM_INDUST 0 P,V,S TRUE FALSE FALSE 

EPA FINDS 1999 2 2 point Comiindust COMM_INDUST TRfJE FALSE FALSE 

EPA FINDS 1999 4 2 point Com/Indus! MINE O,T P,V,S TRUE FALSE FALSE 

GrM 1995 chems below RQ, operations in Marcola 1 1 point Comiindust COMM_ I 1RUE FALSE FALSE 
INDUST 

GEM 1995 FueVChemical Spill, Urban Rlllloff 4 4 point Res/Muni STORM 0,1,T N,M P,V,S TRUE TRUE FALSE 

GEM 1995 FueVChemicals/NutrienL• 4 4 point Res/Muni SlORM O,J N P,V,S TRUE TRUE FAl..SE 

GEM 1995 FueVChemical Spill, Urban Rlllloff 4 4 point Res/Muni SlORM O.I.T N.M P,V,S 1RUE TRUE FALSE 

GEM 1995 FueVchemical spilV11ll1off, welding 2 2 point Com/lndust COMM_INDUST 0,1 M P,V,S TRUE FALSE FALSE 

NOlE: Due to the size of this table the cohunns containing Nanc/Address/Location are not shown. The complete table is available upon request. 
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Non-Point Sources 

Each tax lot parcel inventoried by LCOG was scored based on the probability and magnitude 
criteria previously described. The database was then sorted by probability, magnitude, risk plus 
magnitude and by EWEB risk inventory category. The number of acres for each category were 
summed and the categories ranked according to area. 

Identification of the Most Critical Risks 

Based on the assigned rankings each of the risks were plotted on a two-dimensional matrix which 
has a relative probability as the x-axis and relative magnitude as the y-axis. This plot illustrates 
the relative ranking amongst all of the inventoried risks. Examination of the risk ranking matrix 
identifies the risks that pose the most probable and/or largest potential threats to EWEB's drink
ing water supply, based on the application of the ranking criteria that were applied. The most 
critical potential risks are listed below: 

• Weyerhaeuser Corporation 
• Storm Sewer Outfall from 48th, 52nd, 58th, High Banks 
• 65rh St. Storm Sewer, Cedar Creek 
• 69th St. Storm Sewer, Cedar Creek 

72nd St. Storm Sewer, Cedar Creek 
EWEB Walterville Powerhouse 

• EWEB Leaburg Powerhouse 
• ODFW McKenzie Salmon Hatchery 

ODFW Leaburg Trout Hatchery 
• US Army Corp Cougar Dam & Powerhouse 

FWER Trail Bridge Dam & Powerhouse 
Runoff from Road Surfaces & Urbanized Area 

• Roadside Vegetation Management 
Recreation 

• Agricultural Runoff 
• Hazardous Material Transport Accidents 

Forest Practices 

These can be summarized: 

Agricultural activities 
Dams & powerhouses 

• Fish hatcheries 
• Forestry activities 
• Hazardous material transport accidents 
• Recreation 
• Roadside vegetation management 

Runoff from road surfaces and urbanized areas 
• Storm sewer out falls 
• Weyerhaeuser Corporation 
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