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Re-segmentation of Oregon’s Assessed Waters for Inclusion in the U.S. 

Environmental Protection Agency’s National Assessment Database 

ABSTRACT 

The Oregon Department of Environmental Quality (ODEQ) is the state agency 

responsible for protecting Oregon's surface waters and for developing the state’s water quality 

standards.  As required by section 305(b) of the Clean Water Act, ODEQ has established 

designated uses and is responsible for monitoring and assessing the quality of waters of the 

state. 

Oregon’s assessment methodology is designed to look at individual parameters, or 

contaminants, and based on the assessment conclusion to determine how to assign the 

assessment unit identifier.  Oregon’s water quality standards are written in such a manner that 

they can include overlapping parameters, seasonal standards, and temperature standards 

(ODEQ, 2008).  The overlapping nature of the stream segment leads to an over estimation of the 

number of miles of impaired waters.  Because of the over estimation, Oregon appears to have 

more miles of impaired waters in the national 305(b) report than in actuality.  The purpose of my 

master’s project is to examine Oregon’s methodology for assigning stream segment identifier 

numbers (IDs) and then develop a method using GIS tools to re-segment the IDs to align with the 

national standards that avoid duplication.  This will eliminate the over estimation problem and 

thus the data will more accurately reflect the number of miles of impaired waters in Oregon. 

 

 

 

 

 

 

 



5 

 

INTRODUCTION 

The Clean Water Act was passed in 1972 by then President Richard M. Nixon and the 

United States Congress.  Since then it has been implemented by the United States 

Environmental Protection Agency (EPA).  Its primary goal is to maintain healthy waters across the 

nation and restore polluted waters back to a healthy state through monitoring programs (U.S. 

Congress, 2002).  The Clean Water Act gives states the primary responsibility for implementing 

programs to protect and restore water quality, including monitoring and assessing the nation's 

waters and reporting on their quality. Section 106(e)(1) of the Clean Water Act requires the EPA 

to determine that a state is monitoring the quality of navigable waters, as well as compiling, and 

analyzing data on water quality and including it in the state’s Section 305(b) report.  Section 106 

also provides funding to states in the form of grants to assist in the establishment and 

implementation of water pollution control programs.  These programs include the development of 

water quality standards and total maximum daily loads with the intent of training and informing the 

public on the quality of the nation’s waters. 

EPA compiles and publishes the National Water Quality Inventory Report for Congress 

(305(b) report) on a biennial basis. This report is the primary source of information for the public 

on the overall water quality conditions in the United States.  It identifies national water quality 

problems and informs the public about the various monitoring programs in place that are aimed at 

restoration and protection of our national waters.  To establish consistent monitoring and 

reporting programs across the states, EPA has published the Elements of a State Water 

Monitoring and Assessment Program to assist states in designing a management and reporting 

program consistent with EPA regulations (U.S. EPA, 2003). 

In 2005, Oregon Department of Environmental Quality (DEQ) developed A Strategy for 

Monitoring Oregon’s Waters consistent with EPA’s request. This monitoring strategy identifies 

various assessment needs and forms a basis for setting resource priorities to ensure their best 

use in achieving strategic water quality management goals. Oregon’s monitoring and assessment 

program defines water quality problems, characterizes existing and emerging problems, and 

determines the magnitude and geographical extent of water conditions.  The program also 
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provides the basis for designing and operating pollution prevention and abatement programs, 

evaluates the effectiveness and compliance of water quality programs, and identifies trends in 

water quality over time.  The goal of Oregon’s monitoring strategy is to describe a comprehensive 

statewide water monitoring and assessment approach that will effectively address these complex 

data needs, provide high quality credible data that is accessible to Oregon DEQ and other users 

when needed, and ensure that data becomes useable information that can help management 

make informed decisions (ODEQ, 2005). 

The purpose of my master’s project is to ensure that the water quality data collected by 

Oregon DEQ is useable in both the state data system and the national data system and correctly 

informs the public on the water quality in the state.  There are differences in Oregon and the 

EPA’s database designs.  Because of the differences in which Oregon and the EPA summarize 

their data, Oregon’s data loses accuracy when included in the national data system.  In the 

national database, Oregon’s mileage of impaired waters is magnified.   

For this project I re-segmented the rivers of three watersheds to analyze the differences 

in assessed and impaired miles as represented in the state’s database and geographic 

information system (GIS).  These watersheds are the Upper Willamette, the Lower John Day, and 

the Lower Rogue and were selected as a fair representation of the differing water quality uses 

and goals of the state.  The Upper Willamette was identified by ODEQ as an ideal candidate 

because of multiple overlapping stream segments associated with their fish uses.  The Lower 

John Day is characterized by its logging and farming uses.  The Lower Rogue is primarily 

affected by non-point sources.  These three different watersheds are in varying locations 

throughout the state with a variety of uses.  Figure 1 shows where each watershed is located 

within the state of Oregon.  This project creates and documents a procedure for Oregon to re-

segment their streams on a state-wide basis in both their data management system and GIS.  

This re-segmentation process will ensure an accurate reflection of Oregon’s data in the national 

system. 
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Figure 1: Selected project watersheds in Oregon 
 
 
BACKGROUND 
 
Water Quality Standards 
 
     Water quality standards are state regulations that define the water quality goals of waterbodies 

by designating uses for a waterbody and the criteria necessary to protect these uses.  Consistent 

with the water quality standard guidelines outlined by EPA and the requirements of the Clean 

Water Act, water quality standards are meant to restore the quality of the nation's surface waters 

(U.S. EPA, 2008).  All state water quality standards are approved by EPA.  The standards are 

then used to identify water quality problems and support efforts to achieve and maintain 

protective water quality conditions.  A water quality standard as defined by EPA consists of four 

basic elements—designated uses, water quality criteria, anti-degradation policies, and general 

policies, as shown in Table 1 (ODEQ, 2008). 

(1) Designated uses of the water body (e.g., recreation, water supply, aquatic life, 
agriculture).  The designated uses of a waterbody are those uses that society, through 
public hearings offered by various units of government, determines should be attained 
and maintained in the waterbody. The designated uses are the goals set for the 
waterbody. In some cases, these uses have already been attained; but as goals, 
conditions in a waterbody sometimes do not support all of the designated uses. 

(2) Water quality criteria to protect designated uses.  Water quality criteria are 
descriptions of the conditions in a waterbody necessary to support the designated uses.  
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Criteria can be in numeric or narrative form.  Numeric criteria consist of scientifically 
derived ambient concentrations that are developed by EPA or states for contaminants, 
temperature ranges, etc. that can impact human health and aquatic life.  Narrative 
criteria are statements that describe a desired water quality goal. 

(3) Antidegradation policies protect the existing uses of waters and maintain waters 
whose quality are better than established standards and/or exceeds levels necessary to 
protect aquatic life and recreational uses.  A state’s anti-degradation policy is intended 
to keep clean waters clean (Prairie River Network, 2002). 

(4) General policies address implementation issues (e.g., low flows, variances, mixing 
zones). 

     Table 1: Elements of a Water Quality Standards Document (U.S. E.P.A., 2009) 

States are required to assess the health of surface waters and to report the extent to 

which water quality standards are met, as established under section 305(b) of the Clean Water 

Act.  When a waterbody cannot meet one or more of its assigned designated uses, it is listed as 

an impaired water under section 303(d) of the Clean Water Act.  To restore these waters, the 

state establishes Total Maximum Daily Loads (TMDLs) that are designed to reduce contamination 

to the point where designated uses can be met (U.S. Congress, 2002). A TMDL is a calculation of 

the maximum amount of a pollutant that a waterbody can receive and still safely meet water 

quality standards. 

 Oregon’s Water Quality Standards and Assessment Methodology 

Oregon DEQ is the state agency responsible for protecting Oregon's surface waters and 

for developing the state’s water quality standards.  As required by section 305(b) of the Clean 

Water Act, Oregon DEQ has established designated uses and is responsible for monitoring and 

assessing the quality of waters of the state.  Oregon DEQ also develops TMDLs for the impaired 

waters, which can also be called the 303(d) listed waters (ODEQ, 2006).  These data were 

compiled into the state’s database and then mapped to a GIS.  The 305(b) and 303(d) data and 

GIS layers are then reported to the EPA on a biennial basis for inclusion in the 305(b) National 

Report to Congress. 

Oregon’s water quality standards are written in such a manner that they can include 

overlapping parameters, seasonal standards, and temperature standards (ODEQ, 2008). Oregon 

determines their segments based on which parameters are to be assessed, which in turn creates 

the issue of spatial indeterminacy.  Spatial indeterminacy is the inability to accurately map to a 
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GIS the data in a database.  In Oregon’s case, this parameter based methodology summarizes 

on the stream length of the parameters assessed, not on the actual stream length on the ground.  

Oregon’s assessment methodology is designed to look at individual parameters, or pollutants, 

and based on the assessment conclusion to determine how to assign the stream segment 

identifiers.  Stream segment identifiers are numerical IDs assigned to a segment of the stream 

that links the geographic location in the GIS to the water quality data in the database.  This 

methodology differs from the national methodology because it does not first rely on delineating 

stream segments to specific waterbodies and then monitoring each segment.       

The overlapping nature of the stream segments leads to an over estimation of the 

number of miles of impaired waters.  Because of the over estimation, Oregon appears to have 

more miles of impaired waters in the national 305(b) report than in actuality.  The purpose of this 

project is to examine Oregon’s methodology for assigning stream segment identifier numbers 

(IDs) and then develop a method using GIS tools to re-segment the IDs to align with the 

parameter-based assessments.  This will eliminate the over estimation problem and thus the data 

will more accurately reflect the number of miles of impaired waters.  Other states first identify 

where their stream segments are located, assign identifiers, and then assess the water quality of 

those segments.  The pollutants of concern are then assigned to those identifiers. 

For the reporting years of 1998 and 2000, Oregon had listed 13,687 miles of impaired 

rivers, which is 12% of the total miles of rivers in the state (U.S. EPA, 2000, 2002b). In 2002, 

when EPA moved to the use of the National Assessment Database (NAD), Oregon’s number of 

impaired miles increased to 24,044, or 21% of the total miles of rivers in the state (U.S. EPA, 

2007).  Another increase in impaired miles in Oregon occurred in both 2004 and 2006 to 31,060 

miles, or 27% of the total miles of rivers in the state (U.S. EPA, 2008).  There are two reasons for 

this increase.  As clarified in Oregon’s 2004 Water Quality Assessment Section 305(b) Report, 

one reason is that water quality assessments are typically done in areas where water quality 

degradation is of concern.  Since it is not feasible to assess every waterbody in the state on a 

biennial basis, monitoring and assessment is more likely to occur on impaired waters.  Therefore, 

the number of impaired waters appears as if it is increasing because the focus of the monitoring 
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programs is on the impaired waters.  The second reason for the increase is the design of EPA’s 

data management system.  The national database is not designed in the same format as the 

state’s database design.  When including states data that differs from the national database 

format, some data manipulation must occur.  This can result in a misrepresentation of the 

accurate number of impaired waters, which may be the case in Oregon. 

REACH INDEXING 

Georeferencing, or reach indexing, describes the process of locating an entity in real 

world latitude and longitude coordinates.  Georeferencing provides the location and identification 

of surface water entities, which have associated attribute data stored in a database.   

EPA’s Reach Indexing Method 

Reach indexing is the process employed by the EPA of attaching unique identifiers in the 

National Hydrography Dataset (NHD) to the NAD.  Once a surface water entity has been reach 

indexed, the relationship between the entity and its real world location can be used to map and 

display information about the entity (U.S. EPA, 2006a).  EPA displays the nation’s surface water 

data on a website called MyWATERS Mapper (U.S.GS, 2011), as seen in Figure 2. 

The NHD is a digital vector dataset. It contains features such as lakes, ponds, streams, 

rivers, and canals, among other waterbody types. These features are designed to be used in 

general mapping and in the analysis of surface-water systems. The NHD contains a flow network 

that allows for tracing water downstream or upstream. It also uses an addressing system based 

on reach codes and linear referencing to link specific information about the waters.  (USGS, 

2011) 

The EPA uses the Hydrography Even Management (HEM) Tool to link attribute data in 

the NAD to the NHD.  The HEM Tool was developed by the Bureau of Land Management (BLM) 

with input from the EPA and U.S. Geological Survey (USGS).  The HEM tool is used within 

ESRI’s ArcGIS environment.  
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Figure 2: EPA’s MyWATERS Mapper website homepage 
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Oregon’s Reach Indexing Method 
 

For the 2006 Oregon reporting cycle, the waterbody segments were defined by uses. For 

example, temperature and dissolved oxygen criteria protect fish uses and include protection of 

salmon and steelhead spawning. Dissolved oxygen criteria also protect resident trout spawning 

uses. Oregon uses the Latitude Longitude Identification Application (LLID) as their tool for 

georeferencing waters depicted in Table 2.  The LLID was developed for Oregon DEQ to obtain 

geographic information about locations of interest.  

 

LLID  A unique 13-digit code is used to identify streams.  
 The code is derived from decimal degrees of longitude (7 

characters) and latitude at the mouth of a stream (6 characters).  
 Information is based on a 1:100,000 scale hydrographic layer 

(Pacific Northwest (PNW) River Reach Files, 2001).  

River Mile  The location is provided in river miles for a point along a specific 
stream.  

 The identifier increases from the mouth of the stream (river mile 0) 
to the headwaters.  

 Information is based on a 1:100,000 scale hydrographic layer (PNW 
River Reach Files, 2001). 

Name  The stream name associated with the LLID, if available, is 
identified. 

Longitude & 
Latitude 

 Information provided represents point locations in the state in 
decimal degrees (Datum NAD 83).  

Base Layer 
Information 

 Additional information is available for streams and lakes, basins, 
sub basins, cities, and counties when these layers are visible.  

        Table 2: Components of the LLID (ODEQ, 2010) 
 
 In accordance with Oregon’s assessment methodology, the state set out to determine 

their stream segmentations.  Oregon identified stream segments using the LLID application and 

assigning the designated uses and pollutants to waterbody segments.  They can then determine 

how many miles of pollutant based stream segments are impaired. 

A specific set of steps were followed by Oregon to define waterbody segments in 2006.  

These are detailed below:  
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1. Water body segments were defined based on designated fish uses for a stream using 

LLID, starting river mile, and ending river mile. The segment length is determined by sequential 

segments with the same fish use. If data at any point on the segment do not meet numeric criteria 

for temperature or dissolved oxygen, the entire segment with that fish use is listed as water 

quality limited. 

2. Water body segments for fish spawning use are designated for specific spawning time 

periods on water bodies throughout the state. If data at any point on the segment does not meet 

numeric criteria for temperature or dissolved oxygen during the designated spawning period, the 

entire segment with that spawning time period is listed as water quality limited (ODEQ 2006). 

In the example below, the Sandy River (LLID 1224071455697) has the Salmon and trout 

rearing and migration designated use for river mile 0 to 26.  The same LLID 1224071455697 has 

Core cold water habitat designated use for river mile 26 to 55.5.  The Sandy River has Spawning 

as a designated use during four different spawning periods.  

ODEQ used temperature criteria for evaluating the Sandy River fish uses.  The data 

exceeded the criteria on the segments for Salmon and trout rearing and migration, river mile 0 to 

26, Core cold water habitat, river mile 26 to 55.5, and Spawning October 15 – May 15, river mile 

0 to 26. These exceedences have placed those river mile segments for those designated uses as 

not supporting and will therefore go on the 303(d) list as shown in Table 3 (ODEQ, 2006). 

River 
Mile 
Start  

River 
Mile 
End  Use  Spawning Period  

Numeric Criteria (o 
Celsius)  Status  

0 26 

Salmon and 
trout rearing 
and migration    18 

Category 5 303(d) 
list  

26 55.5 
Core cold 
water habitat    16 

Category 5 303(d) 
list  

0 26 Spawning  October 15 – May 15  13   

26 48 Spawning  August 15 – June 15  13 
Category 5 303(d) 
list  

48 49.1 Spawning  October 15 – June 15  13   

49 54 Spawning  January 1 – June 15  13   

54 55.4 No spawning        

Table 3: Example Fish Beneficial Use Segments – Sandy River (ODEQ, 2006) 
 



14 

 

 If Oregon were to follow EPA’s Reach Indexing method, they would first identify the 

stream segments for monitoring and then assign designated uses and parameters of concern to 

those segments.  This would ensure that the stream mileage measured would be just for the 

stream segments and not create overlapping segments attributed with the uses. 

 
 
DATA MANAGEMENT SYSTEMS 
 
EPA’s Surface Water Quality Data Management System 
 

EPA has developed the National Assessment Database (NAD) which contains all of the 

states’ water quality assessment data as supplied electronically in their 305(b) reports.  Data 

contained in the NAD were published on EPA’s Water Quality Assessment and Total Maximum 

Daily Loads Information website, also known as ATTAINS as seen in Figure 3 (U.S. EPA 2008).   

 
The data structure of the NAD is designed to house all of the states’ 305(b) data in a 

consistent format.  EPA has developed distributed software called the Assessment Database 

(ADB) that accurately captures and reports a state’s water quality data in the format of the NAD.  

States are encouraged by EPA to use the ADB as their in-house water quality data management 

system.  As more states use the ADB for their data management system, the NAD will more 

accurately reflective of the true state of our nation’s water quality because of the consistency 

among states in data reporting.  However, use of the ADB is not a requirement by EPA and some 

states, such as Oregon, choose to use their own data systems. 
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Figure 3: EPA’s Water Quality Assessment and Total Maximum Daily Load Information 
website
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Oregon’s Surface Water Quality Data Management System 
 

Oregon’s system uses a parameter based methodology for assessing and reporting on 

impaired waters, as shown in the Sandy River example in Table 3 (ODEQ, 2006).  The parameter 

based methodology differs from the protocols used in the NAD.  As you can see in Figure 4, 

Oregon’s data as reflected in the NAD and displayed on EPA’s ATTAINS website has a 

disclaimer (U.S. EPA, 2008).  The disclaimer states: 

 
“NOTE: The data provided in this report differs from the information provided in Oregon's 

2004/2006 Integrated Report, which is available at 

http://www.deq.state.or.us/wq/assessment/rpt0406.htm. This is a result of differences between 

the data format of Oregon's state assessment database and the protocols used to summarize 

data for this report. While Oregon assessed some Bays, the data was not available in square 

miles, and is not included in this report. For more details concerning the assessment of Bays, 

please see Oregon’s 2004/2006 Integrated Report.” 
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Figure 4: Oregon’s Water Quality Assessment Report on EPA’s WATERS website 
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Comparison of Oregon’s Data System to the NAD 

Because of the differences in data management system design, the data in each system 

may be reported differently.  In the NAD, one waterbody segment size is tracked along with all 

designated uses and subsequent impairments for the entire length of the segment.  For example, 

if there is a stream reach with a specific ID, e.g. OR-1, reported as being 10 miles long, all 

designated uses will be assessed at that 10 mile length.  Oregon’s system identifies the 10 mile 

stream segment with the same OR-1 ID.  However, the stream segment may be listed as 

impaired for each parameter for different lengths.  For example, if OR-1 (10 miles) waterbody 

segment is impaired for temperature for 10 miles, dissolved oxygen for 5 miles, and mercury for 2 

miles, when uploaded into the NAD this waterbody gets listed as impaired for 17 miles instead of 

10 miles.  Subsequently, the mileage of impaired waters in the state of Oregon as reported on the 

national level is inaccurately high.  This is a problem because public perception of Oregon’s water 

quality could be construed as unfavorable.  The EPA also has funding that is allocated to the 

states based on their assessment methodology and data quality as displayed in the NAD.  The 

funds called 106 grants are calculated based on the quality of data in the NAD.  It is imperative 

that Oregon’s data is accurate at the national level to ensure accurate allocations of these grants 

(U.S. EPA 2005).     

Oregon’s rational for using their in-house system is that the numbers accurately reflect 

the miles of impaired streams.  However, because EPA summarizes their numbers based on 

stream segment size, and not on pollutant size, the numbers in the national database get 

misconstrued.  The on the ground mileage is in fact the same, however the differing methods in 

which the two numbers summarize the sizes results in differing sizes for the pollutants.  

Therefore, Oregon needs to change their stream segments to have one stream segment length 

equal that of the pollutant length. 

Attribute data may be stored in a database that was designed without consideration for 

how the data could be used with GIS.  Effectively displaying attribute data in a database through 
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a GIS requires some design considerations in addition to those used in standard database 

design.   

PROJECT PURPOSE 
 

The purpose of my project was to create and document a procedure for Oregon DEQ to 

reassign IDs to specific waterbodies such that when the state’s data is loaded into the NAD and 

georeferenced to the NHD an accurate number of miles is reported.  This procedure is 

documented in the Oregon Surface Water Resegmentation User Guide (see Appendix A), which I 

created.  Oregon has historically been a state that has used an inconsistent method with its data 

reporting compared with national protocols.  My project will ensure greater accuracy in the future.  

Due to the improvements made in the accuracy, this GIS re-segmentation will be a better method 

for tracking water quality with the correct number of miles reported in the national database and 

to the general public.  This project was developed for clients in both Oregon DEQ and EPA.  It is 

intended to improve the consistency in data reporting between the state and national systems.
1
 

 
PROJECT METHODS 
 

Three watersheds in Oregon, the Upper Willamette, the Lower John Day, and the Lower 

Rogue were used as the sample study area before extending the project statewide.  These 

watersheds were identified by Oregon DEQ as a good sample area because they encompass a 

large portion of water quality data issues that are representative of statewide issues (K. 

Urbanowitz, ODEQ, personal communication, June 2, 2008). The Upper Willamette was identified 

by ODEQ as an ideal candidate because of multiple overlapping stream segments associated 

with their fish uses.  The Lower John Day is characterized by its logging and farming uses.  The 

Lower Rogue is primarily affected by non-point sources.  These three different watersheds are in 

varying locations throughout the state with a variety of uses.  For this project, shapefiles provided 

by Oregon DEQ were used as the base GIS layers.  ArcGIS 9.3 and the Hydrography Event 

Management (HEM) tools were used to re-segment Oregon’s IDs based on the parameter 

assessments.   

                                                 
1
 This project was not part of my job responsibilities at RTI International. 
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General Procedure 
 
1. Run the Reports Module of the ADB to view the Oregon designated uses and causes of 

impairment summary size information. 

2. In ArcMap, use the HEM tool to run Check Continuous Events on Oregon’s event theme to 

output a list of overlapping segments. 

3. Reference the list to navigate to overlapping segments.  Use the Update Line Events, Delete 

Line Events, and Create Line Events to resegment the overlapping events into non-overlapping 

continuous events with updated segments and associate sizes. 

4. Update the Oregon ADB database with corrected segment IDs and sizes. Reassign uses and 

causes. 

5. Using the ADB, run the Reports Module to view updated summary size information. 

 
Software Requirements and Tools 

 ArcGIS 9.3 

 Hydrography Event Management (HEM) Tool 

 Assessment Database (ADB) 

 

Required Data Files 

 Oregon NAD 2006.mdb 

 NHD Flowline 

 Oregon Shapefile 

 Oregon HEM Event Theme 

 

Reference Guides 

 EPA’s Assessment Database (ADB) User Guide 

 HEM Tool User Guide 
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RESULTS 

Oregon has 114,823 miles of streams in the state.  Prior to re-segmenting the rivers of 

the three watersheds, Oregon was reporting that 46,735.6 miles were monitored and assessed 

for water quality across the state (U.S. EPA 2008).   

 

Upper Willamette 

The Upper Willamette watershed, shown in Figure 5 is primarily affected by organic 

matter in streams which leads to less dissolved oxygen available for aquatic life.  High water 

temperatures also contribute to a decline in water quality (ODEQ 2004). 

   

Figure 5: Upper Willamette watershed 

Table 4 below shows the key causes of impairment and the associated impaired stream 

miles for both the pre-processing and post-processing of the Upper Willamette.  Once the new 

technique was applied, the total number of miles assessed in the Upper Willamette watershed 

also dropped from 1279.6 to 732.1.  The change in the assessed size is due to the elimination of 

the overlapping stream segments. 
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Cause of Impairment 

Size of Impairment 
Pre-Processing 

Upper Willamette 
(miles) 

Size of Impairment 
Post-Processing 
Upper Willamette 

(miles) 

Difference in 
Size of Impairment 
Upper Willamette 

(miles) 

Temperature, water 468.4 314.4 154 

Sedimentation/Siltation 154.6 59.5 95.1 

pH 209.1 71.3 137.8 

Oxygen, Dissolved 130.9 84.1 46.8 

Fecal Coliform 163.2 48.8 114.4 

Escherichia coli 220.9 90 130.9 

Chlorophyll-a 136.2 55.3 80.9 

Iron 176.4 176.4 0 

Manganese 141.2 98.4 42.8 

Ammonia (Total) 176.4 176.4 0 

Table 4: Changes in Mileage Sizes for Causes of Impairments in the Upper Willamette 
 

As you can see, there are significant decreases in the mileage of streams listed for 

causes of impairment.  The water temperature impairment decreased by 154 miles and the 

dissolved oxygen impairment decreased by 46.8 miles.  By eliminating the overlapping stream 

segments in the watershed, we see a more accurate account of the true number of impaired 

miles of streams in Oregon. 

 

Lower John Day 

 The Lower John Day watershed is designated for logging, grazing, and dry-land farming.  

This area is also a popular spot for recreation, including rafting in the Lower John Day River.  The 

water quality index shows high water temperatures and eutrophication affect this watershed.   

Runoff from fertilized fields carries phosphates and fecal coliform into the river (ODEQ 2004). 
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Figure 6: Lower John Day watershed 

Table 5 shows the key causes of impairment and the associated impaired stream miles for both 

the pre-processing and post-processing of the Lower John Day.  Once the new technique was 

applied, the size of the number of miles assessed in the Lower John Day watershed changed 

from 721 to 588.1.  The change in the assessed size is due to the elimination of the overlapping 

stream segments. 

Cause of Impairment 

Size of Impairment 
Pre-Processing 
Lower John Day 

(miles) 

Size of Impairment 
Post-Processing 
Lower John Day 

 (miles) 

Difference in 
Size of Impairment 

Lower John Day 
 (miles) 

Temperature, water 522.2 522.2 0 

Sedimentation/Siltation 308 327.3 +19.3 

pH 55.6 55.6 0 

Oxygen, Dissolved 9.3 9.3 0 

Table 5: Changes in Mileage Sizes for Causes of Impairments in the Lower John Day 
     

After processing, there was no decrease in the cause of impairment sizes in the Lower 

John Day watershed.  However, there was an increase in size of miles impaired by 

Sedimentation/Siltation.  This was unexpected as the premise of this work has been that overall 

impaired miles would decrease using this approach.  However, upon further reflection it makes 

sense.  In this case, there are potentially overlapping segments originally with different use 

attainment conclusions.  In this case, the overlapping segments were assessed for the same 
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impairment but different designated uses and one was considered supporting and the other 

impaired.  The general convention in cases like this is to claim that stream segment as impaired.  

This has more do to with how the state has assigned which parameter impaired which designated 

uses and the criteria used to numerically categorize this.  On occasion, for differing designated 

uses with the same parameter of concern, one can be considered impaired while the other is not.  

Therefore, that stream segment mileage will be impaired for that pollutant where it previously was 

not.  This will lead to an increase in impaired miles.  Our initial thought prior to the processing is 

that all numbers would decrease.  However, we can see from this example that an increase in 

size will occur where overlapping segments are not given the same attainment status conclusion.  

This will have to be given consideration in which general conventions are applied to this stream 

analysis or if they will be considered on a case by case basis. 

 

 

Lower Rogue 

The Lower Rogue watershed is primarily affected by non-point sources.  This watershed 

is affected by high levels of water temperature, total solids, and high pH (ODEQ 2004).   

 

Figure 7: Lower Rogue watershed 
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Table 6 shows the key causes of impairment and the associated impaired stream miles 

for both the pre-processing and post-processing of the Lower Rogue.  The size of the number of 

miles assessed in the Lower Rogue watershed also dropped from 324.2 to 283.8.  The change in 

the assessed size is due to the elimination of the overlapping stream segments. 

Cause of Impairment 

Size of Impairment 
Pre-Processing 
Lower Rogue  

(miles) 

Size of Impairment 
Post-Processing 

Lower Rogue  
(miles) 

Difference in 
Size of Impairment 

Lower Rogue  
(miles) 

Temperature, water 183.8 183.8 0 

Sedimentation/Siltation 106.6 106.6 0 

pH 37.6 37.6 0 

Oxygen, Dissolved 36 36 0 

Table 6: Changes in Mileage Sizes for Causes of Impairments in the Lower Rogue 
 

As you can see, there are no changes to the sizes of impairments after processing this 

watersheds data.  However, there were still changes in the size of assessed stream miles.  We 

can conclude from the three different scenarios above, that not all of the watersheds will react to 

the processing in the same way.  Some sizes will decrease, some will increase, and some will not 

change in value due to varying reasons.  However, it can be noted that all of the total assessed 

stream miles in the state did decrease.  This is only due to the elimination of overlapping stream 

segments.  The Upper Willamette was expected to change a lot due to the type of fish uses in this 

watershed.  ODEQ particularly selected this watershed based on their knowledge of the 

overlapping segments.  This watershed was expected to have higher decreases in mileage sizes 

and the state agency was interested to see by how much.  The other watersheds in the state 

were not expected to change as much. 

The primary benefit of this project is to accurately map the assessed waters of the state 

of Oregon.  The secondary benefit is the change in sizes of causes of impairment and overall 

improvement in accuracy of reporting this data to the public.  Prior to the re-segmentation 

process, it was not possible to map the overlapping segments.  Therefore, some of the streams in 

the database are not represented spatially on EPA’s ATTAINS website.  As shown in Figure 8, 

under the Map column, you can see that some of the records show ‘Data Unavailable’.  After the 

re-segmentation process, every record on this website will display a mapped stream segment 

with its associated water quality data.  
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 Figure 8: Assessment Summary for Oregon on EPA’s ATTAINS website 
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FUTURE CONSIDERATIONS 
 

Currently, the re-segmentation procedure is a two part process, first in updating the 

database and second in updating the GIS.  Future tool enhancements include linking the GIS 

tools to the ADB.  This would enable users to manipulate the segment size information in the GIS 

and automatically update the uses and causes associated with the newly created segments.  

Based on the results of this project in seeing that the Upper Willamette numbers would 

drop and the other watersheds did not change as much, I would recommend that this project be 

implemented statewide if ODEQ considered the Upper Willamette size drops enough of a change 

to invest statewide. 
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APPENDIX A 
 
Oregon Surface Water Re-segmentation User Guide 
  
July 2011 

 
Software Requirements and Tools 

 ArcGIS 9.3 

 Assessment Database (ADB) 

 Hydrography Event Management (HEM) Tool 
 
Data Files 

 Oregon NAD 2006.mdb 

 NHD Flowline 

 Oregon Shapefile 

 Oregon HEM Event Theme 
 
Reference Guides 

 EPA’s Assessment Database (ADB) User Guide 

 HEM Tool User Guide 
 
 
GENERAL PROCEDURE 
 
1. Run the Reports Module of the ADB to view the Oregon designated uses and 
causes of impairment summary size information. 
2. In ArcMap, use the HEM tool to run Check Continuous Events on Oregon’s 
event theme to output a list of overlapping segments. 
3. Reference the picklist to navigate to overlapping segments.  Use the Update 
Line Events, Delete Line Events, and Create Line Events to resegment the 
overlapping events into non-overlapping continuous events with updated 
segments and associate sizes. 
4. Update the Oregon ADB database with corrected segment IDs and sizes. 
Reassign uses and causes. 
5. Using the ADB, run the Reports Module to view updated summary size 
information. 
 
 
PROCEDURE 
 
ADB 
 
Open the ADB and navigate to the Oregon_NAD2006.mdb. 
 
In the Reports Module, select the Summary Reports and go to the AU Detail 
Reports. 
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Find your first overlapping events: OR_1224149442344_0_1.6 and 

OR_1224149442344_0_4.3.  Select these two IDs and click the Reports button.  
This will output the following report. 

Detail Report for North Fork Calapooia River: MM 
0-1.6 

 
ID: 
OR_1224149442344_0_1.6 

State: OR - 2006 
Single Cat.(User Cat.): 

1(N/A) 

 

Water 
Information:  

North Fork Calapooia River: MM 0-1.6 

Location: UPPER WILLAMETTE: 17090003 Water Type: RIVER 
Size: 1.6 MILES 

 
Next Scheduled Montitoring Date: N/A 

 

Use Information 

Assessed: 

Attainment Status Uses  

Fully Supporting Salmon and steelhead spawning 
 

 

Detail Report for North Fork Calapooia River: MM 
0-4.3 

 
ID: 
OR_1224149442344_0_4.3 

State: OR - 2006 
Single Cat.(User Cat.): 

5(N/A) 

 

Water 
Information:  

North Fork Calapooia River: MM 0-4.3 

Location: UPPER WILLAMETTE: 17090003 Water Type: RIVER 
Size: 4.3 MILES 

 
Next Scheduled Montitoring Date: N/A 

 

Use Information 

Assessed: 
Attainment Status Uses  

Not Supporting Core cold water habitat 
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Cause Information 

Causes Associated Uses Pollutant? Confidence 

Temperature, water Core cold water habitat 
 

Yes  

Listing Information 

Causes 
Cycle 
First 

Listed 

TMDL 
Schedule 

TMDL 
Completed? 

Temperature, water  Not Specified No 

 
 

For OR_1224149442344_0_1.6, you can see that the designated use assigned 
to this waterbody is ‘Salmon and steelhead spawning’ and is Fully Supporting 
this designated use. 
 
For OR_1224149442344_0_4.3, you can see that the designated use assigned 
to this waterbody is ‘Core coldwater habitat’ and is Not Supporting this 
designated use due to the ‘Temperature, water’ listed cause. 
 
From this report, we can determine that from 0 to 1.6 miles, both ‘Salmon and 
steelhead spawning’ and ‘Core coldwater habitat’ uses should be assigned to this 
segment of the river with their designated use attainments.  From 1.6 to 4.3, only 
the ‘Core coldwater habitat’ use should be assigned as Not Supporting due to the 
‘Temperature, water’ listed cause. 
 
Therefore, we need to resegment the two original IDs into the newly listed IDs as 
OR_1224149442344_0_1.6 and OR_1224149442344_1.6_4.3. 
 

Assessment Unit ID Segment 
Size 

(miles) 

Designated 
Uses 

Use 
Attainment 

Impairing 
Parameters 

OR_1224149442344_0_1.6 1.6 

Salmon and 
steelhead 
spawning 

Fully 
Supporting 

 

Core 
coldwater 

habitat 

Not 
Supporting 

Temperature, 
water 

OR_1224149442344_1.6_4.3 2.7 
Core 

coldwater 
Not 

Supporting 
Temperature, 

water 
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habitat 

 

By doing the resegmenting above, we can total the stretch of river to be 4.3 miles 
(equivalent to ground mileage) with the correct designated uses and causes of 
impairment associated with the correct stretch of river. 
 
Go back into the main screen of the ADB, click on the Assessments button.  Find 
the OR_1224149442344_0_1.6 and go to the uses screen.  You can see that 
currently only the ‘Salmon and steelhead spawning’ use is assigned to this 
segment.  Add the ‘Core coldwater habitat’ use and assign the Not Supporting 
attainment.  Then, assign the Temperature, water cause to that use. 
 
Go back into the main screen of the ADB, click on the Assessments button.  Find 
the OR_1224149442344_0_4.3.  Click Update Current Assessment Unit.  In the 
Information section, change the Assessment Unit Name to 
OR_1224149442344_1.6_4.3 and update the size to 2.7 miles.  You can see the 
associated designated use ‘Core coldwater habitat’ and the Temperature, water 
cause associated with this newly created segment. 
Go back to the Reports module of the ADB and select the AU_Detail Reports 
button. 
 
Find your re-segmented events: OR_1224149442344_0_1.6 and 
OR_1224149442344_1.6_4.3.  Select these two IDs and click the Reports 
button.  This will output the following report. 
 

Detail Report for North Fork Calapooia River: MM 
0-1.6 

 
ID: 
OR_1224149442344_0_1.6 

State: OR - 2006 
Single Cat.(User Cat.): 

4C(N/A) 

 

Water 
Information:  

North Fork Calapooia River: MM 0-1.6 

Location: UPPER WILLAMETTE: 17090003 Water Type: RIVER 
Size: 1.6 MILES 

 
Next Scheduled Montitoring Date: N/A 

 

Use Information 

Assessed: 

Attainment Status Uses  

Fully Supporting Salmon and steelhead spawning 
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Not Supporting Core cold water habitat 
 

Types of Assessment 

Assessment 
Type 

Uses 
Assessment 
Confidence 

HABITAT Core cold water habitat GOOD 
 

Cause Information 

Causes Associated Uses Pollutant? Confidence 

Temperature, water Core cold water habitat 
 

No  

Comments On: 

Uses 

 
Salmon and 
steelhead 
spawning 

Cat 2: Attaining some criteria/uses 

 

 

Detail Report for North Fork Calapooia River: MM 
1.6-4.3 

 
ID: 
OR_1224149442344_1.6_4.3 

State: OR - 2006 
Single Cat.(User Cat.): 

5(N/A) 

 

Water 
Information:  

North Fork Calapooia River: MM 1.6-4.3 

Location: UPPER WILLAMETTE: 17090003 Water Type: RIVER 
Size: 2.7 MILES 

 
Next Scheduled Montitoring Date: N/A 

 

Use Information 

Assessed: 

Attainment Status Uses  

Not Supporting Core cold water habitat 
 

Types of Assessment 

Assessment 
Type 

Uses 
Assessment 
Confidence 
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N/A  
 

Cause Information 

Causes Associated Uses Pollutant? Confidence 

Temperature, water Core cold water habitat 
 

Yes  

Comments On: 

Uses 

 
Core cold 
water habitat 

Cat 5: Water quality limited, 303(d) list, TMDL needed 
 

Causes 

 
Temperature, 
water 

Temperature 
 

 
 

As you can see, the changes have been made in the reports section. 
 
For the remaining overlapping segments, run the ADB reports to view the 
associated designated uses and causes of impairment and update them 
accordingly in the ADB. 
 
When all updates have been made, run the Summary Size reports to see how 
the sizes have changed in the database. 
 
Create a new picklist from the database and use this to re-segment the 
waterbodies in the ArcMap project. 
 
 
ARCMAP AND HEM TOOL 
 
Open a new ArcMap Project.  Using the HEM Tool User Guide, install the HEM 
tool. 
 
Add the Oregon shapefile, NHD Flowline, and Oregon HEM Event Theme to the 
project. 
 
Click the Start Editing tool on the HEM tool bar.  The following window will 
appear. 
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Select the rad_305b_or_20101112.gdb File Geodatabase and click OK.  This will 
allow you to start editing events in the Oregon HEM Event Theme. 
 
Under the Edit Tools dropdown menu on the HEM toolbar, select Toggle 
SourceFeatureID. 

 
 
Navigate to your ID picklist.txt file and click OK. 
 
Open the attribute table in the Oregon shapefile.  Select the two original IDs: 
OR_1224149442344_0_1.6 and OR_1224149442344_0_4.3.  Zoom to selected features. 
 

Using the measure tool, starting at the confluence of the stream, measure 1.6 
miles as depicted in highlighted blue below.  This will remain segment 
OR_1224149442344_0_1.6. 
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Continue measuring to the end of the stream which is 4.3 miles long.  The upper 
reach of the stream segment will become OR_1224149442344_1.6_4.3. 

 
 
Using the HEM tool, use the Delete Event function to remove the old IDs. 
 
Using the ArcMap measure tool, measure the length of the segments.  
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Using the HEM tool, use the Create Event function to create the newly re-
segmented events. 
 
Repeat for all re-segmented stream lengths. 
 


