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SOURCE WATER ASSESSMENT- CITY OF DALLAS 

Executive Summary 

Water quality in the Dallas water system exceeds all current EPA water quality requirements. 
However, potential contaminant sources are present in the Rickreall Creek watershed. The 
Oregon Department of Environmental Quality (DEQ) and the Oregon Health Division (OHD) 
have adopted a two-phased approach to protect sources of drinking water in the state. These 
actions are based on requirements stipulated by Congressional Amendments to the federal Safe 
Drinking Water Act. For surface waters, the two-phased approach consists of a Source Water 
Assessment (SWA) phase and a Protection phase. Together, the SWA and Protection phases 
constitute a Drinking Water Protection Plan. The SW A component is a mandatory requirement 
of the DEQ, while the Protection phase is a voluntary requirement. DEQ has broken out the 
SW A component of the Drinking Water Protection Plan into the three separate steps; a 
delineation step (i.e_, developing maps to identify "sensitive areas" in the City's drinking water 
watershed), a potential contaminant source inventory, and a susceptibility determination. 

Sensitive areas in the Rickreall Creek watershed include setback areas for water bodies that are 
upstream of the City's water supply intakes, and upstream areas with high soil erosion 
potential, high permeability soils, high runoff potential, and other sensitive areas such as 
transient snow zones and historical landslide zones. The inventory step is conducted to identify 
and locate significant potential sources of any contaminants of concern within the City's 
drinking water protection area (i.e., the City's watershed)_ The purpose of the susceptibility 
determination is to identify those factors that may pose more risk than others within the 
drinking water protection area. It provides information with respect to facilities or land uses in 
those sensitive areas within the drinking water protection area that should be given greater 
priority when developing protection strategies. 

Based on DEQ guidelines, the City's entire watershed could fall into the classification of a 
sensitive area. The delineated drinking water protection area consists almost entirely of 
managed forestland. Potential contaminants associated with the predominant land use activities 
that occur within the watershed (timber harvesting, municipal operations, and recreation) 
primarily consist of sediments and turbidity, herbicides and fuels, and other petroleum-based 
materials used for equipment operation and maintenance. Based on the results of the 
susceptibility determination, sediment and turbidity pose the greatest risk to Dallas's drinking 
water supply, while herbicide use, along with fuels and other petroleum-based products, pose a 
moderate to low risk to the drinking water supply. Areas that could be the source of potential 
contaminant input to the drinking water supply are generally defuse throughout the watershed 
because of the temporal and spatial distribution of timber harvesting activities, limited duration 
of recreational activities, and limited areas of municipal operations. In addition, the discharge 
of contaminants posing the greatest risk to the water supply (i.e., sediment and turbidity from 
severe soil erosion) occur as a result of natural conditions or disturbances such as landslides 
and storm events and are especially amplified as a result of wildfire. 

DEQ recommends that the City of Dallas assemble a team to assist in the development and 
implementation of a voluntary Drinking Water Protection Plan. Recommendations to protect 
the City's source water supply include protecting sensitive areas such as those located adjacent 
to water bodies, and areas that have high soil erosion potential, high runoff potential, and high 
permeability. In addition, the City should consider the implementation of the following: 
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a) An annual notification process to inform major land users of the sensitive nature of 
the area and potential consequences of contaminant discharge to the drinking water 
source. 

b) Periodic review and training in Best Management Practices (BMPs) for municipal 
operations within the area. 

c) Working with the major land owners to continue the limited recreational use of the 
watershed, especially during fire season. 
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Introduction 

In 1986, Congressional Amendments to the federal Safe Drinking Water Act (SDWA) required 
that each state develop a wellhead protection program focusing on protecting groundwater 
sources of public drinking water supplies. In August of 1996, new Amendments to the SWDA 
were adopted. The Amendments provided opportunities to expand Oregon's existing wellhead 
protection program to incorporate protection of surface water sources in addition to 
groundwater sources of public water supplies. Together, these two programs constitute a 
significant part of Oregon's Drinking Water Protection Process for Public Water Systems (PWS). 

To meet the needs of the surface water component of the Oregon Drinking Water Protection 
Process for a PWS, the Oregon Department of Environmental Quality (DEQ) has adopted a two
phased approach consisting of a Source Water Assessment (SW A) phase and a Protection phase. 
The SW A is based on U.S. Environmental Protection Agency (EPA) guidelines for implementing 
the new requirements (EPA, 1997). In Oregon, the Oregon Health Division (OHD) and the DEQ 
are responsible for overseeing the source water assessments. 

Together, the SWA and Protection phases constitute a Drinking Water Protection Plan. It 
should be noted, however, that the SW A component is a mandatory requirement of the DEQ, 
while the Protection phase is a voluntary requirement. 

The following report discusses the surface water component of the mandatory SW A. 

Background 

Water Supply 

The Rickreall (originally LaCreole) Creek Watershed located approximately 3.5 miles west of 
Dallas, supplies water for the Dallas water system. The system has evolved from intakes on 
Rockhouse Creek, Applegate Creek, and Canyon Creek (tributaries to Rickreall Creek) in 1919, 
to the present dual intake system at the same location on the main stream. In addition, water is 
stored behind an earth dam, in Aaron Mercer Reservoir, about 4.5 miles upstream from the 
intake. 

Water is released from the dam when the natural stream flow is inadequate to meet the demand 
for water. The dam provides total raw storage of 1,550 acre-feet (505 million gallons [MG]). 
However, sedimentation in the impoundment has decreased total raw storage capacity to 
approximately 1,050 acre-feet (342 MG). Work has been initiated to increase raw water storage 
in the Rickreall Creek watershed and construction of flashboards in 2001 added an additional 
215 acre-feet (70 MG) of spring/ summer storage. The intake pumps are capable of delivering 
about 13.2 cubic feet per second (cfs) (8.5 million gallons per day [mgd]) to the Dallas water 
treatment plant (WTP). Dallas has water rights totaling 3.45 mgd (5.33 cfs) from stream flow 
and 1.92 mgd (20.0 cfs) from storage. 

Water Quality 

Water quality in the Dallas water system exceeds all current EPA water quality requirements. 
Dallas conducts water quality tests per EPA and OHD Requirements for regulated inorganic 
chemicals, volatile organic chemicals, synthetic organic chemicals, coliform bacteria, 
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disinfection by-products, lead and copper. Dallas currently applies fluoride to its water supply 
at the WTP. The average fluoride concentration of 0.95 milligrams per liter (mg/L) is below the 
current maximum contaminant level for fluoride. 

Dallas sends a consumer confidence report to OHD annually to explain water quality 
monitoring results for the previous year, in accordance with EPA requirements. 

It should be noted that the City recorded substantial increases in turbidity as a consequence of 
the Rockhouse Fire in 1987. The increased turbidity continued for a period of 2 years. 
Furthermore, in 1996 and 1997, the City recorded substantial increases in turbidity at the water 
intakes during two major winter storm events. However, these events were brief in duration 
(they occurred within two discrete 24-hour periods), and were associated with landslides that 
were the direct result of rare, large-magnitude storm events (100-year storm events). 

For all of the above-stated events, the water treatment plant was effective in filtering and 
removing the sediment and turbidity from the water supply, and drinking water quality was 
not affected. 

Source Water Assessment 

DEQ has broken out the SW A component of the Drinking Water Protection Plan into the 
following three separate steps: 

1) Identification of Sensitive Areas 

2) Inventory of Potential Contaminant Sources 

3) Susceptibility Determination 

Each of the steps to be undertaken in this scope of work are described below. 

Identification of Sensitive Areas 

Methodology 
Delineation Mapping. The delineation of the source area or the "drinking water protection area" 
is a fundamental aspect of the assessment of a public water system. For surface water systems 
such as Dallas's, the drinking water protection area delineation process begins by identifying 
the watershed (also called the catchment basin) of a receiving water body. The outer boundary 
of this watershed is the drainage divide formed by the surrounding ridges and hills. The surface 
water delineation includes the entire watershed area upstream of the City's public water system 
intake structure This watershed area provides "source" water to the surface water intake. The 
delineation step consists of developing a map that identifies the perimeter of the watershed 1 
that provides water to the City's PWS (Figure 1). 

1 The U.S. Geological Survey has developed a widely accepted set of hydrologic divisions of regions, subregions, accounting units, 
and cataloging units. The cataloging units are the fourth level of spatial subdivision of this four-tiered scheme. For use in GIS, the 
Regional Ecosystem Office (cooperating federal agencies supporting the Northwest Forest Plan) have identified and made available 
an additional level known as fifth field watersheds for the State of Oregon. These watersheds are further spatial subdivisions of the 
cataloging units and are approximately 62 to 390 square miles in size. 
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The delineation map, which was constructed using the geographic information system (GIS), is 
then used as a base map from which to identify areas within the watershed known as "sensitive 
areas." 

Sensitive Areas Waterbody Setbacks. The sensitive areas within a drinking water watershed 
include both setbacks and other natural/man-made factors that increase the risk of surface 
water contamination. The result is the identification of a subset of the entire watershed where 
the waterbody is most susceptible to contamination. 

The first sensitive area is a setback using a consistent 1,000-foot distance from the waterbody. 
This is an arbitrary distance selected by DEQ and OHD to designate an area where there are 
higher risks of contamination by spills or other releases. The 1,000-foot sensitive area setbacks 
are intended to identify those areas that present higher risks simply because of their proximity 
to the waterbody. The sensitive area setbacks are identified as a minimum of 1,000 feet from the 
centerline of the intake stream and all perennial tributaries within the delineated watershed. 
Sensitive area setbacks for a reservoir or lake include a minimum of 1,000 feet around the 
waterbody and a minimum of 1,000 feet from the centerline of streams and all perennial 
tributaries flowing into the waterbody. 

The sensitive area setback map of the drinking water protection area in the Rickreall Creek 
watershed is shown in Figure 2. This map is intended to show the City of Dallas the geographic 
area that provides the water to their intake. This is the area where DEQ has determined that 
contamination poses the greatest threat to the drinking water supply. Ultimately, information 
about the drinking water protection area allows the City to develop management strategies that 
will have the most impact on protecting the drinking water source. 

High Soil Erosion Potential Areas. Soil erosion potential is determined by combining the effects 
of slope and the soil erodibility factor ("K-factor"). Slopes within a watershed are evaluated 
using the 1:24,000 SSURGO (Soil Survey Geographic Database) data sets from the Natural 
Resources Conservation Service. The slope for a map unit is a weighted average of the average 
slope. The soil erodibility factor is also available in the SSURGO database and quantifies the 
susceptibility of soil particles to detachment and movement by water, including the effects of 
rainfall, runoff, and infiltration. The K-factor used is a weighted average of only the value for 
the surface layer of the map unit. 

In the watershed, soils with "high" erodibility ratings are mapped as sensitive areas. Soils that 
classify as "high" include soil with slopes greater than 30 percent and K-factors greater than 
0.25. This rating system is based on the Revised Universal Soil Loss Equation from the U.S. 
Department of Agriculture (USDA) Agricultural Research Service as defined in Washington 
Standard Methodology for Conducting Watershed Analysis (Washington Forest Practices Board, 
1993). 

Figure 3 is a soil erosion map showing the location of highly erodible land in the Rickreall Creek 
watershed. 

High Permeability Soils. Soils identified in the U.S. Geological Survey (USGS) geologic map of 
Oregon GIS layer (1:500,000 scale) as Recent Alluvial Deposits (Qal) are mapped as sensitive 
areas because of the high potential for groundwater recharge adjacent to the stream. Alluvial 
deposits are typically very high permeability soils. These areas may be vulnerable to rapid 
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infiltration of contaminants to groundwater and subsequent discharge to a stream, lake, or 
reservoir. 

Figure 4 is a map showing the geology of the Rickreall Creek watershed. 

High Runoff Potential Areas. The potential for high runoff rates is evaluated using the 1:24,000 
SSURGO data sets from the Natural Resources Conservation Service. Class D soils, which are 
defined as soils with very slow infiltration rates, are mapped as sensitive areas within the 
boundaries of the drinking water protection area. Map units are assigned to hydrologic groups 
based on their majority component. A Class D soil is typified as clayey, has a high water table, 
or is shallow to an impervious layer. Soils with these characteristics would have the potential 
for rapid runoff and subsequent transport of sediments and possible contaminants to the 
surface water body supplying the public water system. Soil infiltration information for the 
Rickreall Creek watershed is shown on the map in Figure 5. 

Other Sensitive Areas. Other characteristics within the watershed that could be considered 
sensitive include "transient snow zones," high rainfall areas, and areas containing historical 
landslide locations. 

Transient Snow Zones. Transient snow zones are typically defined as areas above 1,500 feet in the 
Oregon Coast Range, or above 2,000 feet in the Cascades. These areas may be subject to rapid 
snowmelt or rain-on-snow events, which increase the likelihood of transport of sediments to the 
surface water bodies in the watershed. The locations of transient snow zones within the 
Rickreall Creek watershed are shown on Figure 6. 

High Precipitation Rate Areas. Locations within the Rickreall Creek watershed that have a high 
rainfall rate may be subject to increased surface runoff ,which in tum could increase the 
transport of sediments to the Aaron Mercer reservoir. Figure 7 is a map showing precipitation 
rates in the Rickreall Creek watershed. 

Historical Landslide Areas. Mapping the high-risk landslide and debris-flow areas is useful for 
evaluating sediment risks from natural hazards within a drinking water source watershed. A 
number of historical landslides and landslide-prone areas are present in the Rickreall Creek 
watershed. These locations are shown on Figure 8. 

Results 
The Rickreall watershed has an extensive network of annual and ephemeral streams distributed 
throughout the catchment area. In the upper part of the watershed (above Aaron Mercer 
reservoir), Rickreall Creek, South Rickreall Creek, and Rockhouse Creek provide the majority of 
inflow to the reservoir. Below the reservoir, flow to Rickreall Creek is supplemented by Skid 
Creek, Applegate Creek, and Canyon Creek. Because the watershed has such a well-distributed 
network of streams, stream setbacks alone would place approximately 80 percent of the 
catchment area within the DEQ sensitive area classification (see Figure 2). The addition of other 
areas such as transient snow zones would increase the areal extent of the sensitive area to nearly 
100 percent of the watershed. As a result, the watershed consists of both the sensitive area and 
the drinking water protection area. Therefore, all three (watershed, sensitive area and drinking 
water protection area) terms refer to same geographical location. 

The majority of surface soils in the Rickreall Creek watershed fall within the category of highly 
erodible. For the most part, soil infiltration rates correspond to slope gradients. For example, 
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soils with slow infiltration (high runoff potential) are generally located in areas with steeper 
gradients (i_e_, slopes with a grade of 31 to 60 percent and greater than 60 percent), while soils 
with moderate infiltration rates are located in areas where slope gradients tend to be less than 
30 percent (see Figures 3 and 9). 

Precipitation rates and transient snow zones also vary with elevation, with areas of higher 
rainfall and snow accumulation found in the upper elevations (1,500 feet or greater) along the 
north and western areas of the watershed. 

Inventory of Potential Contaminant Sources 

Methodology 
The primary intent of an inventory is to identify and locate significant potential sources of any 
contaminants of concern within a drinking water protection area. Significant potential sources 
of contamination can be defined as any facility or activity that stores, uses, or produces 
contaminants of concern and has a sufficient likelihood of releasing such contaminants to the 
environment at levels that could contribute significantly to the concentration of these 
contaminants in the source waters of the public water supply. 

An inventory is a valuable tool for the local community in that it: 

• Provides information on the locations of potential contaminant sources, especially those that 
present the greatest risks to the water supply 

• Provides an effective means of educating the public about potential problems 

• Provides valuable awareness to those who own or operate facilities and participate in land 
use activities in the drinking water protection area 

• Provides a reliable basis for developing a local protection plan to reduce the risks to the 
water supply 

The inventory for the Rickreall Creek watershed was focused primarily on the potential sources 
of contaminants regulated under SDW A This includes contaminants with a maximum 
contaminant level (MCL), contaminants regulated under the Surface Water Treatment Rule, and 
the microorganism Cryptosporidium. The inventory was designed to identify several categories 
of potential sources of contaminants, including micro-organisms (i.e., viruses, Giardia lamblia, 
Cryptosporidium, and fecal bacteria); inorganic compounds (i.e., nitrates and metals); organic 
compounds (i.e., solvents, petroleum compounds, and herbicides) and turbidity I sediments. 

Contaminants can reach a water body (groundwater, rivers, lakes etc.) from activities occurring 
on the land surface or below it. Contaminant releases to water bodies can also occur on an area 
wide basis or from a single point source. According to DEQ guidance, when identifying 
potential risks to a public water supply, it is necessary to make "worst-case" assumptions. The 
worst-case assumption that is made when considering potential risks to water bodies is that 
good management practices or pollution prevention are not being followed for the activity 
occurring in the watershed. 

Under today's regulatory standards and environmental awareness, the majority of the 
identified activities and land uses employ BMPs in handling contaminants or preventing water 
quality degradation from their operations. It is important to note that although this assessment 
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lists potential risks, many of these do not currently present actual risks to the water system. 
Environmental contamination is not likely to occur when contaminants are handled and used 
properly, or when BMPs are employed. However; day-to-day operating practices and 
environmental (contamination) awareness varies considerably from one facility or land use 
activity to another. In-depth analysis or research was not completed to assess each specific 
source's compliance status with local, state, or federal programs or laws. Also, the inventory 
process did not include an attempt to identify unique contamination risks at individual sites, 
such as facilities (permitted or not) that do not safely store potentially hazardous materials. 

After the assessment was completed, the next step consisted of conducting an "enhanced" 
inventory that reviewed site-specific practices. The potential sources listed in the assessment 
that employ BMPs (required through regulations or voluntarily) can be removed from the list 
during the next step in the process of developing a voluntary Drinking Water Protection Plan. 

Assumptions are also made about what potential contamination sources are included in the 
various types of land uses. For example, it is assumed that activities associated with timber 
harvesting practices have specific potential contamination sources, such as fuel storage, 
chemical storage and mixing areas, machinery operations and temporary maintenance 
activities. Again, any errors in these assumptions can be easily corrected as the community 
moves beyond the assessment to develop a protection plan. 

Past, current, and possible future potential sources of contaminants were identified through a 
variety of methods and resources. In completing this inventory, readily available information 
such as DEQ, EPA, and other agencies' databases of currently listed sites were reviewed, 
interviews with the public water system operator were conducted, and field observations were 
performed. Specific steps in the process for completing the inventory for Dallas's drinking 
water protection area are summarized as follows: 

1. Collected relevant information as of March 2003 from applicable state and federal 
regulatory databases (Regulatory Database Search), including the following lists: 

• DEQ Environmental Cleanup Site Information System (ECSI), which includes the EPA 
National Priorities List (NPL) and the EPA Comprehensive Environmental Response, 
Compensation and Liability Act (CERCLA) Information System list 

• DEQ leaking underground storage tank (LUST) list 

• DEQ registered underground storage tank (UST) list 

• DEQ Active Solid Waste Disposal Permits list 

• DEQ Dry Cleaners list 

• DEQ Site Information System (SIS), which includes Water Pollution Control Facility 
(WPCF) and National Pollutant Discharge Elimination System (NPDES) permitted 
facilities 

• State Fire Marshall Hazardous Material Handlers (HAZMAT) site list (information on 
materials in a gas; form was not used, because gaseous compounds rarely pose a threat 
to surface water or groundwater) 
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• DEQ Hazardous Waste Management Information System (HWIMSY) list, which 
includes EPA Resource Conservation Recovery Act (RCRA) generators or notifiers and 
EPA RCRA Treatment, Storage, and Disposal Facility (TSDF) Permits 

Because of the way various state and federal databases are set up, the specific location of listed 
sites is not always given or accurate within the database. The presence and approximate 
location of potential contaminant sources and land uses within the drinking water protection 
area were verified by consulting with local community members and conducting a field 
reconnaissance survey as discussed below in subsequent inventory steps. 

2. Interviewed public water system officials to identify potential sources that are not listed 
elsewhere in databases or on maps, and to assist in locating potential sources listed in the 
state and federal databases. 

3. Conducted a field reconnaissance survey by driving through the drinking water protection 
area to field locate and verify as many of the potential contaminant source activities as 
possible. Because the land use within the Rickreall Creek watershed is zoned as Timber 
Conservation (TC) and Farm Forest (FF)2 (Figure 10), and there are no residential, 
commercial, or industrial operations within the boundaries of the watershed, the review for 
potential contaminant sources was focused on contaminants associated with commercial 
timber harvesting, municipal operations, and recreational activities. 

4. Assigned high-, moderate-, or low-risk ratings to each potential contaminant source based 
on the Oregon Source Water Assessment Plan (1999). Table 1, Summary of Potential 
Contaminant Sources by Land Use, lists the types of potential contaminant sources and level 
of assigned risk. 

The "comments" section of Table 2, Inventory Results-List of Potential Contaminant 
Sources, provides justification for any modifications to the risk rating that may have 
resulted from field observations that were different from what is typically expected for the 
specific facility. Relative risk ratings are considered an effective way for the water supply 
officials and community to prioritize management efforts for the drinking water protection 
area. When the local water supply officials and community "team" enhance the inventory 
for use in developing management options, further analysis may need to be conducted to 
more closely evaluate the actual level of risk. 

5. Produced final summary of the inventoried sources and the GIS base map, which are 
presented in this report. 

Results 
The delineated drinking water protection area consists almost entirely of managed forest land 
in both public and private ownership3 (Figure 11). Therefore, potential contamination sources 
identified in the watershed include managed forest land areas and their associated access roads. 
None of the facilities identified in the Regulatory Database Search are located in the drinking 
water protection area. 

2 Less than 5 percent of the watershed is FF. 

3 Approximately 77 percent of the watershed and drinking water protection area consists of privately owned forest land and 23 
percent is publicly owned, with the majority of the forested public land consisting of Oregon and California (O&C) and U.S. Forest 
Service lands. Less than 1 percent of the land in the watershed is owned by the City of Dallas (Figure 12). 
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The presence of potential contaminant sources withln Dallas's drinking water protection area 
provides a quick look at the potential sources of contaminants that could, if improperly 
managed, impact the water quality in the watershed. Even very small quantities of certain 
contaminants can significantly impact water bodies. Therefore, it is important to remember that 
the sites and areas identified in this section are only potential sources of contamination to the 
drinking water supply. 

Susceptibility Determination 

Methodology 
For the purposes of this plan, Oregon defines susceptibility determination as "---[T]he potential 
for a public water system to draw water contaminated by inventoried sources within their 
drinking water protection area at concentrations that would pose concern." 

DEQ and OHD have stated that the susceptibility determination should be a relative 
comparison between the sources within the drinking water protection area. Therefore, the 
objective of the susceptibility analysis is to provide a strong link between the data collected 
during the delineation and inventory of the source water assessments and the development by 
the community of a management strategy to protect their drinking water supply. The 
susceptibility analysis should provide tools the community can use to develop a protection 
plan, with management efforts directed at those high and moderate risks in the most sensitive 
areas. 

In general, the susceptibility analysis within the drinking water protection areas for the City's 
PWS was developed by determining sensitive areas and overlaying a map of the high and 
moderate risks from the inventory of potential contamination sources. The sensitive areas are 
those where potential contamination sources or land use activities have a greater potential to 
impact the water supply. 

In conducting a susceptibility analysis, the first step is to identify that part of the watershed that 
is most sensitive to contamination. This was accomplished after the delineation phase of this 
assessment. The second step consisted of identifying and locating the potential contaminant 
sources in the drinking water protection area. Based on the land use and the nature of the 
activities, these sources represent a lower, moderate, or higher relative risk to the surface water 
body. This step was accomplished in the inventory phase of the assessment. The third step in 
the susceptibility analysis is to overlay the results of the inventory with the map of the sensitive 
areas. 

The results of the inventory were analyzed in terms of current, past, and future land uses, their 
time-of-travel relationship or proximity to the intake site, and their associated risk rating. As 
noted above, land uses that are closest to the intake and those with the highest risk rating 
generally pose the greatest threat to a drinking water supply. The presence and locations of the 
potential contamination sources within the sensitive areas will determine where the water 
system has the highest susceptibility to contamination. The susceptibility analysis cannot 
predict when or if contamination will actually occur, but it does reveal conditions under which 
contamination is highly likely to occur. If a contaminant release to soils or water should occur in 
a sensitive area, it is likely that contamination of the surface water body would occur if remedial 
actions are not taken. 
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When several high- or moderate-risk sources are located within the sensitive areas, the public 
water system may also be said to have a high overall susceptibility to contamination. If a public 
water system's drinking water source is determined to be highly susceptible, it is recommended· 
that the system identify those condition(s) that led to the high susceptibility and take steps to 
protect the resource (e.g., reducing soil erosion, or working directly with facility operators to 
implement sound management practices, etc.). Water systems with a low susceptibility rating 
should consider all identified factors that could lead to higher susceptibility in the future, and 
take action to prepare a strategy to protect the resource. 

Results 
The results of the susceptibility analysis provide the City with information on where the 
greatest risk occurs and where to focus resources for protection. According to DEQ guidelines, 
the entire Rickreall Creek watershed could be considered a sensitive area. 

The potential contaminants associated with land use activities (timber harvesting, municipal 
operations, and recreation) that occur within the watershed primarily consist of sediments and 
turbidity, herbicides and fuels, and other petroleum-based materials used for equipment 
operation and maintenance. Based on the results of the susceptibility determination, sediment 
and turbidity from severe soil erosion pose the greatest risk to Dallas's drinking water supply, 
while herbicide use, along with fuels and other petroleum-based products, pose a moderate to 
low risk to the drinking water supply4. 

The potential for severe soil erosion is (primarily) a consequence of wildfire because as a fire 
bums it destroys plant material and the litter layer. Shrubs, forbs, grasses, trees, and the litter 
layer break up the intensity of severe rainstorms. Plant roots stabilize the soil, and stems and 
leaves slow the water to give it time to percolate into the soil profile. Fire can destroy this soil 
protection. In severe, slow-moving fires, the combustion of vegetative materials creates a gas 
that penetrates the soil profile. As the soil cools, this gas condenses and forms a waxy coating. 
This causes the soil to repel water - a phenomenon called hydrophobicity. This hydrophobic 
condition increases the rate of water runoff. Percolation of water into the soil profile is reduced, 
making it difficult for seeds to germinate and for the roots of surviving plants to obtain 
moisture (Moench and Fusaro , 2002). 

Because of the scale and mobility of the commercial timber harvesting and recreational activities 
that take place in the watershed, it is conceivable that contaminants associated with these 
activities could occur throughout the watershed, while activities associated with municipal 
operations are generally limited to the reservoir and intake areas. 

Increased sediment and turbidity resulting from accidental wildfire as a consequence of the 
activities within the watershed is of greatest concern. Although accidental fire can be caused by 
timber harvesting activities, carefully managed timber land can result in a reduction in available 
fuel loading and potentially a reduced risk of wildfire (Gasser, 1994). 

4 It should be noted that the watershed primarily consists of forestland; as a result, runoff and erosion potential varies with canopy 
cover and vegetation type and density (see Figure 13). In addition, sediment discharge and other potential impacts from timber 
harvesting activities could be mitigated through BMPs stipulated by Oregon Forest Practices rules. These mitigation activities, along 
with an analysis of City water quality monitoring data, were taken into consideration during the development of the relative risk levels 
identified in Tables 1 and 2 (below) of this SWA. 

SWAOB1403.DOC 12 



SOURCE WATER ASSESSMENT- CITY OF DALLAS 

Potential contaminant sources within the sensitive areas in the lower watershed generally pose 
greater risk than those in the higher areas of the watershed. It addition, it should be noted that 
other contaminants such as Giardia lamblia, Cryptosporidium, and fecal bacteria could also be 
present These contaminants naturally occur within forested lands in western Oregon and it 
should be assumed that they are found within the watershed. 

Summary and Recommendations 

This assessment provides a basis for focusing the limited resources available within the 
community of Dallas to protect its drinking water source. It provides the community with 
information regarding the location of the land area that directly supplies the surface water 
intake; that is, the drinking water protection area. The sensitive areas are those where potential 
contamination sources or lgnd use activities, if present, have the greater potential to impact the 
water supply. When the sensitive area information is combined with the potential contaminant 
source inventory, the highly vulnerable areas are identified (in the susceptibility analysis). 
These should become the high-priority areas to be addressed first through educational 
information, technical assistance, and focused outreach to landowners to encourage voluntary 
cooperation in protecting the water quality in this watershed. 

This assessment provides a basis for informed decision-making regarding community planning. 
The delineation, inventory, and susceptibility analysis provide the community with a significant 
amount of information regarding where their drinking water comes from, along with 
identification of some of the potential risks to the quality of that source. For example, knowing 
the location and status of the source area allows the community's planning authority to make 
informed decisions regarding proposed land uses that are compatible with both the drinking 
water resource and the vision of community growth embraced by the citizenry. Educating the 
community about the susceptibility and risks to the system enables more public involvement in 
any future decisions about the public water system. 

The results of this SW A and the recommendations based on those results are summarized 
below. 

Results 

• Dallas's public water system draws water from Rickreall Creek. The source of this water is 
within the Rickreall Creek Watershed. 

• Dallas's drinking water protection area encompasses a total area of approximately 28.2 
square miles. Included in this area are a number of tributaries to the main stem of Rickreall 
Creek, including South Fork Rickreall, Rockhouse, Skid, Applegate, and Canyon creeks. 

• Public water systems may be threatened by contamination already in the surface water. The 
City routinely tests for contamination in the raw water prior to treatment. The data collected 
from these testing procedures were used to determine existing risks in the watershed. 

• The City's water treatment plant has been effective in removing contaminants from the 
water supply. Water quality in the Dallas Water System exceeds all current EPA water 
quality requirements. Dallas conducts water quality tests per EPA and OHD requirements 
for regulated inorganic chemicals, volatile organic chemicals, synthetic organic chemicals, 
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coliform, bacteria, disinfection by-products, lead, and copper. Dallas sends a consumer 
confidence report to OHD annually to explain water quality monitoring results for the 
previous year, in accordance with EPA requirements. 

• According to DEQ guidelines, Dallas's entire drinking water protection area is identified as 
sensitive to contamination. 

• A review of the inventory and the sensitive areas indicates that the Dallas public water 
system has both high and moderate risk sources within the sensitive areas in the 
watershed. This review was based on a "worst-case scenario." 

• Potential contaminant sources are associated with timber harvesting, recreational, and 
municipal activities. Potential contaminants from these sources include sediments and 
turbidity, herbicides and fuels and other petroleum-based materials. Because of the scale 
and mobility of the commercial timber harvesting and recreational activities that take place 
in the watershed, it is conceivable that contaminants associated with these activities could 
occur throughout the watershed. 

• Because of the spatial (geographic) and temporal distribution of timber harvesting activities 
within the watershed, sources of potential contaminant (sediment) input to the drinking 
water supply are generally defuse and highly dependent on factors such as road building 
and harvest-related activities, BMPs, the erodibility of underlying soils, slope gradients and 
slope stability, geologic conditions, precipitation events, tree planting and vegetation 
regrowth, and a number of other conditions that may be unique to a specific area in the 
watershed. Consequently, the location of potential contaminant sources (i.e., specific 
clearcuts or a certain length of road) will change over time. 

• Based on the results of the susceptibility determination, sediment and turbidity from severe 
soil erosion pose the greatest risk to Dallas's drinking water supply. 

• Increased sediment and turbidity resulting from accidental wildfire as a consequence of the 
activities within the watershed is of greatest concern. 

• Timber harvesting activities on managed forest lands in the Rickreall Creek watershed can 
contribute to a reduction in available fuel loading, thus potentially reducing the risk of 
wildfire in the watershed. 

Recommendations 

• DEQ recommends that the City of Dallas assemble a team to assist in the development and 
implementation of a voluntary Drinking Water Protection Plan. 

• Even though potential contaminant sources in the watershed are generally defuse and 
temporal, areas that are adjacent to local streams and rivers and areas that have high soil 
erosion potential, high runoff potential, and high permeability should all receive special 
consideration. These are some of the areas where the risk is greatest for existing and future 
potential sources of contamination impacting the water quality in the watershed. 

• Participants in land use activities that have been identified either on or in proximity to areas 
of highly permeable soils and in locations that are unstable and subject to landslides should 
be informed of the sensitive nature of the area and potential consequences of contaminant 
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discharge to the City's drinking water source, and encouraged to implement BMPs designed 
to minimize the risk of a contaminant release. 

• At a minimum, the notification process for major land users should include annual joint 
discussions on the health of the watershed and water supply, wildfire risk and strategies to 
reduce and control available fuel supply, and the implementation of management practices 
to prevent the discharge of potential contaminants to the City's drinking water source. It 
should be noted that the City of Dallas has developed a long-term cooperative, working 
relationship with a number major private property land owners in the watershed. The City 
should continue to develop and expand it's dialog with these entities. 

• Because of the streamlined procedures used when conducting the source water assessments, 
the results could potentially create a misperception that the "human activities" within the 
watershed create higher risks than natural conditions or disturbances such as landslides and 
storm events. For example, it would be erroneous for the City to conclude that its source 
water was not at risk from natural conditions that produce sediments. It is recommended 
that the City take steps to ensure the natural conditions (both those identified in this 
assessment and any other additional areas identified by the community) within the 
watershed are considered when developing strategies for protection. These considerations 
should be taken into account, and possibly added to the assessment results, if the City is 
considering the development of a voluntary Drinking Water Protection Plan. 

Conclusions 

This assessment provides a basis for dealing with future water quality work in the watershed. 
The delineation, inventory, and susceptibility analysis have been designed to serve as a strong 
foundation for further in-depth watershed assessments or water quality improvement efforts, 
such as Oregon's total maximum daily load (TMDL) plans. Even though Dallas's water supply 
exceeds all DEQ and EPA drinking water quality criteria, potential sources of contaminant still 
pose a threat to the water supply. Ultimately, DEQ and OHD's primary intent in requiring this 
source water assessment is to provide background information for the community to use in 
developing a local Drinking Water Protection Plan. 
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Tables 

Inventory Results 

Table L Summary of Potential Contaminant Source by Land Use 

Table 2. Inventory Results - List of Potential Contaminant Sources 

Notes for Tables 

• Sites and areas identified in Table 1 are only potential sources of contamination to the 
drinking water supply. Environmental contamination is not likely to occur when 
contaminants are used and managed properly. 

Acronyms 

BMP 

CERCLA 

cf s 

DC 

DEQ 

ECSI 

EPA 

GIS 

HAZMAT 

HWIMSY 

LUST 

MCL 

MG 

mgd 

mg/L 

NPDES 

NPL 
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Best management practice 

Comprehensive Environmental Response, Compensation and Liability Act 

cubic foot per second 

DEQ's Drycleaner database 

Oregon Department of Environmental Quality 

DEQ's Environmental Cleanup Site Information database 

U.S. Environmental Protection Agency 

Geographic information system 

State Fire Marshall Hazardous Material Handlers (HAZMAT) site list 
(database of hazardous materials) 

DEQ's Hazardous Waste Information Management System database 

DEQ's Leaking Underground Storage Tank database 

Maximum contaminant level 

million gallons 

million gallons per day 

milligrams per liter 

National Pollutant Discharge Elimination System 

National Priorities List 
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OHD 

PWS 

RCRA 

SDWA 

SIS 

SSURGO 

SWA 

TMDL 

TSDF 

USDA 

uses 

UST 
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WTP 
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Oregon Health Division 

Public Water Systems 

Resource Conservation and Recovery Act 

Safe Drinking Water Act 

DEQ's Source Information System database (includes WPCF and NPDES 
permits) 

Soil Survey Geographic Database 

Source Water Assessment 

total maximum daily load 

Treatment, Storage, and Disposal Facility (RCRA) 

US. Department of Agriculture 

US. Geological Survey 

DEQ's Underground Storage Tank database or Underground Storage Tank 

water pollution control facility 

water treatment plant 
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TABLE 1 .  SUMMARY OF POTENTIAL CONTAMINANT SOURCES BY LAND USE 
PWS# 41 00248 City of Dallas, Oregon 
Residential/Municipal Land Uses 

Potential Contaminant Source Relative Risk 
Level 

Managed Forest Land 

Managed Forest Land 

Managed Forest Land 

Managed Forest Land 

Broadcast Fertilized Areas Moderate 

Clearcut Harvest (< 35 yrs.)  Moderate 

Road Density ( > 2 mi./sq. mi . )  Moderate 

Recreational and Municipal Use Moderate/High 

Total in  DWPA 

Diffuse Throughout 

Diffuse Throughout 

Diffuse Throughout 

Recreation Use Diffuse 
Throughout 

Municipal Use Generally 
Limited to the Dam and 

Reservoir 

Managed Forest Land Wildfire Moderate/High Diffuse Throughout 

Herbicide/Fertilizer/ Petroleum Improper Handling 
Storage, Handling 

Upstream Reservoirs/Dams Municipal Maintenance 
Activities 

NOTES: 

Moderate Diffuse throughout 

Low Aaron Mercer Reservoir  

Sites and areas identified in this Table are only potential sources of contamination to the drinking water. 
Environmental contamination is not likely to occur when contaminants are used and managed properly. 
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TABLE 2. I NVENTORY RESULTS - LIST OF POTENTIAL CONTAMINANT SOURCES 
Source Water Assessment 
PWS# 4100248 City of Dallas, Oregon 

Potential Name Approximate City Method Proximity to Relative 
Contaminant Location for Sensitive Risk 
Source Type Listing Areas Level1 

Managed Forest Managed Throughout Dallas Field Within Moderate/ 
Land - Wildfire Forest DWPA Observatio Sensitive High 

n Interview 

Managed Forest Managed Recreational Dallas 
Field Within Moderate/ 

Land - Forest Activities Occur Observatio Sensitive 
High 

Recreational and Throughout the n Interview 
Municipal DWPA Municipal 
Activities Use Generally 

Limited to Dam 
and Reservoir 

Managed Forest Managed Throughout Dallas Field Within Moderate 

Land- Clearcut Forest DWPA Observatio Sensitive 
Harvest n Interview 
(< 35 yrs.) 

Managed Forest Managed Throughout Dallas Field Within Moderate 

Land- Road Forest DWPA Observatio Sensitive 

Density n Interview 

Managed Forest Managed Throughout Dallas Field Within Moderate 

Land- Broadcast Forest DWPA Observatio Sensitive 

Fertilized Areas n Interview 

Upstream Aaron Aaron Mercer 
Dallas Field Within Low 

Reservoirs/Dams Mercer Reservoir 
Observatio Sensitive 

Reservoir n Interview 

SOURCE WATER ASSESSMENT- CITY OF DALLAS 

Potential Impacts Comments 

Increase in the potential in wildfire 
Fuels reduction programs and 

induced erosion, and landslides management of recreational activities 
(resulting in discharge of sediment and 

reduce the potential for wildfire. 
turbidity), especially during storm events. 

Increase in the potential in wildfire Monitoring and restrictions on 
induced erosion, and landslides recreational activities and monitoring 
(resulting in discharge of sediment and of municipal activities reduce the 
turbidity), especially during storm events. potential for erosion, wildfire and spills 
Vehicle usage increases the risks or and discharge of petroleum products 
spills of petroleum products and other and other hazardous materials. 
hazardous materials. 

Cutting and yarding of trees on unstable Timber operations are carefully 
slopes may contribute to increased managed to reduce impacts to water 
erosion and elevated turbidity in drinking quality. Forestry erosion and sediment 
water supply. control BMPs reduce the potential for 

discharge of sediment to drinking 
water supply. 

Improper road building, road Appropriate road building methods 
maintenance and usage may contribute and maintenance BMPs reduce the 
to potential erosion and slope failure. potential for road failure and discharge 

of sediment to drinking water supply. 
Vehicle maintenance BMPs and 

Vehicle usage increases the risks or 
appropriate materials handling 
practices reduce the potential for spills 

spills of petroleum products and other and discharge of petroleum products 
hazardous materials. and other hazardous materials. 

Accidental spills, over-application or Appropriate materials handling 
improper handling of herbicides or practices reduce the potential for 
fertilizers may impact drinking water discharge of herbicides or fertilizers to 
source. drinking water supply. 

Maintenance activities in the reservoir or Appropriate maintenance BMPs 
on the dam could result in the discharge reduce the potential for discharge of 
of sediments and turbidity downstream. sediment to drinking water supply. 

Note: Sites and areas identified in this Table are only potential sources of contamination to the drinking water supply. Environmental contamination is not likely to occur when appropriate BMPs 
are used. 
1Where multiple potential contaminant sources exist at a site, the highest level of risk is assigned (based on DEQ examples). 
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